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PHEFACE 

In 1936 the Mines Branch prepared "A Guide for Prospectors in Manitoba." 
This publication dealing exclusively with Precambrian geology wail widely circulated 
and passed through four editions, 1936, 1937, 1945, and 1952. Much new infor
mation on Manitoba geology and mineral deposits has become available since 1952 
when the "Guide" was last revised. The past 10 years have witnessed the greatest 
surge in mineral exploration in the history of the province. 

To bring the "Guide" completely up to date would require almost complete 
re-writing of the manuscript. This has afforded the opportunity of including, in the 
present book, discussion of post-Cambrian formations, non-metallic mineral deposits 
and petroleum occurrences. No general publication dealing with these has been 
available for many years. 

The present publication differs greatly from the "Guide" in respect to material 
included, method of presentation, and general treatment. For this reason, it appears 
advisable to aequire an entirely new title, "The Geology and Mineral Resources 
of Manitoba." 

Preparation of this outline has been the joint reponsibility of the four authors. 
Chapters I and II and brief sections of Chapters III and IV were written by J. F. 
Davies. G. S. Barry compiled by far the greater part of Chapters III and IV. 
Chapters V, VI and VII dealing with Post-Cambrian Geology, Industrial Minerals, 
and Petroleum, were written by B. B. Bannatyne and H. R McCabe. 

In preparing this book an attempt has been made to present information that 
will be of practical value to geologists, exploration companies, and prospectors, and 
of general interest to students and the public who seek some knowledge of the 
natural history and mineral resources of Manitoba. 

J. F. DAVIES, 
Chief Geologist. 
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CHAPTER I 

I~TRODUCTIO~ 

For over 200 years prior to the end of the nineteenth century the wealth coming 
from the northern areas of :Manitoba was derived almost entirely from furs. With 
the decline of the fur-bearing capacity of the north, the contribution of this part of 
Manitoba to the provincial economy declined markf'dly. Serious prospecting in the 
province began just before World War I and the first mineral production, from the 
:VIandy mine near Flin Flon, occurred in 1917. 

Although the period around 1930 marked the beginning of significant mineral 
production the growth of the industry was generally slow. Central Manitoba ::Ylines 
Limited started producing gold in 1927 and ceasf'd operations in 1987. In 1930 
Hudson Bay Mining and Smf'lting Company Limited commenced zinc and copper 
production at Flin Flon. God's Lake Gold Minf's Limited and San Antonio Gold 
:Vlines Limitpd first produced in 1932; the Gods Lake deposit was mined out in 
19'!3; San Antonio is still producing. Sherritt Gordon Mines Limited operated their 
copper-zinc mine for a year in 1931-32, then closed down until 1937 when operations 
were rf'sumed; the off'bodies wpre finally pxhaustpd in 1951. Between 1931 and 
1945 the annual value of Manitoba's production rose from $10,077,417 to only 
$14,429,423. 

The first important advances in the mineral industry of Manitoba following 
World War II occurred in 1945 and 1946 when important nickel-copper deposits 
were investigated at Lynn Lake. These were brought into production in 1953 by 
Sherritt Gordon Mines Limited. The Howe Sound Exploration Company Limited 
(later The Britannia Mining and Smelting Company Limited) commenced gold 
production at Snow Lake in 1949. Several small copper and zinc mines were 
opened by Hudson Bay Mining and Smelting Company Limited near Flin Flon in 
1948 and the years following. More recently the same company began developing 
other copppr and zinc orpbodies near Snow Lake. 

The province pnjoyed a surge in exploration activity during the period 1954
1957. Although the tempo dropped off somewhat in 1958 the level of activity has
remainpd wp\l above normal. In 1960 the province witnpssed the official oppning by 
Hudson Bay Ylining and Smelting Company Limitpd of a new zinc mine near Snow 
Lake and the commencement of milling and refining opprations at the Thompson 
nickel mine of The International Nickel Company of Canada Limited. 

AlthouJ.!:h metallic minerals (gold, copper, zinc, nickPl) account for the grpater 
part of Manitoba's mineral production, non-metallic (industrial) minerals figure 
largely in the economy of the southern, more heavily popUlated parts of the province. 
Limestone, clay, gypsum, bentonite, sand, gravel, and salt, arc produced in large 
quantities in southern Manitoba. Many of these products are used in the con
struction and building trades; consequently, industrial mineral production has 
grown gradually along with expansion of population and industrial centres. 

Petroleum was first discovered in the southwestern corner of the province in 
1950 and production has attained a value about equal to that of industrial minerals. 
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CHAPTER I 

INTRODUCTION 

For over 200 ~ars prior to the end of the nineteenth century the wealth corning 
from the northern areas of Manitoba was derived almost entirely from furs. With 
the decline of the fur-bearing capacity of the north, the contribution of this part of 
Manitoba to the provincial economy declined markf'dly. Serious prospecting in the 
province began just before W orId War I and the first mineral production, from the 
Mandy mine near Flin Flon, occurred in 1917. 

Although the period around 1930 marked the beginning of significant mineral 
production the growth of the industry was generally slow. Central Manitoba Mines 
Limited started producing gold in 1927 and ceasf'd operations in 19:37. In 1930 
Hudson Bay Mining and Smelting Company Limited commenced zinc and copper 
production at Flin Flon. God's Lake Gold Mines Limited and San Antonio Gold 
:VIines Limited first produced in 1932; the Gods Lake deposit was mined out in 
1943; San Antonio is still producing. Sherritt Gordon Mines Limited operated their 
copper-zinc mine for a year in 19:31-32, then closed down until 1937 when operations 
were resumed; the orebodies wt're finally t'xhaustpd in 1951. Between 1931 and 
1945 the annual value of Manitoba's production rose from $10,077,417 to only 
$14,429,423. 

The first important advancE'S in the mineral industry of Manitoba following 
World War II occurred in 1945 and 1946 when important nickel-copper deposits 
were investigated at Lynn Lake. These were brought into production in 1953 by 
Sherritt Gordon l\1ines Limited. The Howe Sound Exploration Company Limited 
(later The Britannia Mining and Smelting Company Limited) commenced gold 
production at Snow Lake in 1949. Several small copper and zinc mines were 
opened by Hudson Bay Mining and Smelting Company Limited near Flin Flon in 
1948 and the years following. l\'Iore recently the same company began developing 
other copper and zinc ort'bodies near Snow Lake. 

The province enjoyed a surge in exploration activity during the period 1954-
1957. Although the tempo dropped off somewhat in 1959 the level of activity has
remained well above normal. In 1960 thc province witnessed the official opening by 
Hudson Bay Mining and Smelting Company Limited of a new zinc mine near Snow 
Lake and the commencement of milling and refining opC'rations at the Thompson 
nickel mine of The International Nickel Company of Canada Limited. 

Although metallic minerals (gold, copppr, zinc, nickel) account for the greater 
part of NIanitoba's mineral production, non-metallic (industrial) minerals figure 
largely in the economy of the southern, more heavily populated parts of the province. 
Limestone, clay, gypsum, bentonite, sand, gravel, and salt, are produced in large 
quantities in southern Manitoba. Many of these products are used in the con
struction and building trades; consequently, industrial mineral production has 
grown gradually along with expansion of population and industrial centres. 

Petroleum was first discovered in the southwestern corner of the province in 
1950 and production has attained a value about equal to that of industrial minerals. 
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It can be seen, therpfore, that Manitoba has a diversified mineral industry 
from which the pntire province has profitcd. The value of the three classes of 
minpral commoditi('s and the value of total mineral production are shown in Figure 
1 for the years 1920 to 1961. 

PHYSIOGRAPHIC FEATURES 

The physiographic fpatur('s of .:'IIanitoba refkct thp types of underlying b('drock. 
Manitoba may b(' divid('d into four physiographic provinces. The larg('st of these 
is the Precambrian Shi('ld which covers thre('-fifths of the 250,000 square miles 
comprising ;\Ianitoba. The Shield is a relatively flat, though hummocky, area 
whos(' devation is 1<'ss than 1,000 fpet abov(' sea-level and whose maximum relief 
seldom ('xcerds 100 f('ei. Rock outcrops are extrnsiv(' and de'prcssions in the' surface 
are occupicd by nU!lwrous small and large lakes and swamps. 

The pr('s('nt ppn('planed surface of the Shi('ld reprpsents the roots of ancient 
lofty Precambrian mountain systPll1s which we're proded down and lpvelled off prior 
to dpposition of tllP Palapozoic rocks which overlip the Precambrian rocks wpst of 
Lake Winnippg and around Hudsqn Bay. 

Th(, Hudson Bay Lowland surrounding Hudson Bay is a poorly draim'd arpa 
of low relief underlain by flat-lying Palaeozoic limestone resting on Precambrian 
rocks. Much of the country is low and swampy. 

The Manitoba Lowland, also underlain by flat-lying Palaeozoic rocks, forms 
the surface occupied by Lakc Winnippg, Lake Manitoba, Lake Dauphin, and Lake 
Winnipegosis. The north and east boundary of this area is the Precambrian Shield 
and the wpst boundary is marked by the Manitoba ('scarpment. Most of this Low
land is low and swampy, thp major pxcpption being thp area to the south of Lake 
Winnipeg and Lah Manitoba. EI('vations vary from 700 to 900 feet above sea-level. 

The southwestern part of the province is characterized by the ;\Ianitoba 
I':scarpment, a high area of hills and valleys und('rlain by ;\1esozoic rocks. Th(' 
boundary bf'hv('PI1 thp Lowlands and Escarpment follows clos('ly the eastern out
crop edge of the prpdominantly shale formations of Cretaceous age. Several series 
of hills on the Escarpment have b('el1 nallH'd Porcupinp Mountain, Duck Mountain, 
Riding Mountain and P('mbina :\lountains. The highf'st point in .Manitoba is 
situatpd in Duck Mountain and attains an ('\evation of 2,727 feet above sea-level. 

Drainage in th(, province is cwntually into Hudson Bay. The major rivers in 
the south, the Winnipeg, Red, Assiniboine, and Saskatchewan, drain into Lake 
Winnippg which in turn is drained by the ~pls()n HiveI' into Hudson Bay. Tho 
Hayes and Gods rivers drain the country northeast of Lake Winnipeg. The largest 
river in thp province, the Churchill, drains the northern part of the province and 
flows into Hudson Bay at the port of Churchill. All of thcse rivers were once 
transportation routes for the early fur traders. Today, sewral of them are the sites 
of hydro-electric projects designed to Rervp the growing power needs of Manitoba. 

GENERAL nEOLOGY OF MA~lTOBA 

For the purposes of geological description Manitoba may be considered to 
consist of two main geological environments, (1) the area underlain by Precambrian 
rocks, and (2) the areas on which the Precambrian rocks are overlain by younger, 
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It can be seen, therefore, that Manitoba has a diversified mineral industry 
from which the entire province has profited. The value of the three classes of 
mineral commoditif's and the value of total mineral production arc shown in Figure 
1 for the years 1920 to 1961. 

PHYSIOGRAPHIC FEATUIU:S 

The physiographic ff'aturf's of .:\Ianitoba refif'ct the types of underlying bf'drock. 
:\lanitoba may be divided into four physiographic provinces. The larg('st of these 
is the Precambrian Shidd which covers three-fifths of the 250,000 square miles 
comprising Manitoba. The Shield is a relatively fiat, though hummocky, area 
whose elevation is Jess than 1,000 feet, above sea-level and whose maximum relief 
seldom excef'ds 100 feet. Hock outcrops are extensiw and depressions in the surface 
are occupied by numf'rous small and large lakes and swamps. 

The prf'sf'nt pPrH.'plan('d surface of the Shield reprf'sents the roots of ancient 
lofty Precambrian mountain systems which wpre eroded down and levelled off prior 
to deposition of tl1(' Palaeozoic rocks which overlie the Prpcambrian rocks west of 
Lake Winnipf'g and around HudsQn liay. 

T1l(' Hudson Bay Lowland surrounding Hudson liay is a poorly drainpd area 
of low relief underlain by fiat-lying Palaeozoic limestone resting on Precambrian 
rocks. Much of the country is low and swampy. 

The Manitoba Lowland, also umlf'rlain by flat-lying Palaeozoic rocks, forms 
the surface occupied by Lake Winnip<'g, Lake Manitoba, Lake Dauphin, and Lake 
Winnippgosis. The north and f'ast boundary of this area is the Precambrian Shield 
and the west boundary is marked by the :Ylanitoba f'scarpment. Most of this Low
land is low and swampy, the major f'xc('ption bf'ing thf' arpa to the south of Lake 
Winnipf'g and Lak(' Manitoba. Elf'vations vary from 700 to 900 feet above sea-level. 

The southwestern part of the province is characterized by the :Manitoba 
Escarpment, a high area of hills and valleys underlain by Mesozoic rocks. The 
boundary between the Lowlands and Escarpnwnt follows c\os!.'iy the (.'astern out
crop <,dge of the prpdorninantly shale formations of Cretaceous age. Several series 
of hills on the EscarplIl<'nt haw b('<'n named Porcupine Mountain, Duck Mountain, 
Riding Mountain and Ppmbina Ylountains. The high('st point in Manitoba is 
situatpd in Duck .Mountain and attains an devation of 2,727 feet abovc sea-level. 

Drainage in til(' province is eventually into Hudson liay. The major rivers in 
the south, the Winnipeg, Red, Assiniboine, and Saskatchewan, drain into Lake 
Winnip<,g which in turn is drainpd by the Nelson Hiver into Hudson liay. Tho 
Hayes and Gods rivers drain the country northeast of Lakc Winnipeg. The largest 
river in the province, th!' Churchill, drains the northern part of the province and 
fiows into Hudson Bay at the port of Churchill. All of these rivers were once 
transportation rouks for the early fur traders. Today, sevpral of them are the sites 
of hydro-electric projects designed to serve the growing power needs of Manitoba. 

GENEIL\.L UEOLOGY OF l\L\.NITOliA 

For the purposes of geological description Manitoba may be considered to 
consist of two main l!;eological environments, (1) thp area underlain by Precambrian 
rocks, and (2) the areas on which the Precambrian rocks are overlain by younger, 
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flat-lying, unmetamorphosed sedimentary rocks of Palaeozoic, Mesozoic and Ter
tiary ages. These two environments differ not only in geological character but also 
in the types of mineral products derived from them. 

The Precambrian Shield consists of large areas of granitic rocks and related 
gneisses in which are contained numerous smaller belts of highly folded and moder-
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TABLE 1 
GEOLOGIC SYSTEMS IN MANITOBA 

ERA SYSTEM 

Cenozoic Palaeocene 

Cretaceous 
Mesozoic 

Jurassic 

Mississippian 
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LITHOLOGY 

Shale, sandstone, minor 
lignite 

Shale, bentonite, sandstone 

Shale, siltstone, dolomite, 
anhydrite, gypsum 

Limestone, dolomite, shale, 
siltstone, anhydrite, 
petroleum 

Limestone, dolomite, shale, 
salt, potash 

Dolomite, argillaceous dolo
mite, shale 

Dolomite, dolomitic lime
stone, sandstone, shale 

Glauconitic sandstone 

Volcanic, sedimentary, 
metamorphic and granitic 
intrusive rocks. 
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ately metamorphosed volcanic and se'dimentary rocks. The' volcanic rocks consist 
of ande'site, basalt and low rank chloritic schists (typical "grl'pnstonps") as well as 
volcanic breccias of various kinds (rhyolitic, dacitic, and andesitic in composition), 
and more highly metamorphosed equivalents of the volcanic typps (hornblende
plagioclase schists and Il:neissps, some of which may bp granitized). Interbedded 
with or overlyinll: the volcanic rocks and dpriwd schists and Il:nC'issps are sedimentary 
rocks (quartzite, arkose, conll:lompratC', grC'ywacke, slatC') and their metamorphic 
derivatives (quartz-feldspar Il:npisses, quartz-mica schists, etc.) In many areas the 
sedimentary and volcanic rocks appC'ar to be structurally conformablp or almost so; 
elsewhere disconformities are evident .. Both s('ries have bpen folded intensC'iyand 
the strata lie at angles commonly ranging from 45 degrpPs to wrtical. Numerous 
faults, some extending for miles, otl\('rs short and narrow, cut tllP grcpnstonp belts 
and granitic rocks. Relatively small bodies of diorite, gabbro, and peridotite invade 
the greenstone and sedimpnts in most areas, and all grppnstom'-sedimentary belts 
are surrounded by large masses of younger granite and granite gneiss. 

The main metals recovered from deposits in the Prpcambrian Shipld arc gold, 
copper, zinc, and nickel. Largp deposits of lithium and chromium arc known to 
occur in the province but production from thet'e has not yet been achi('v('d (1962). 

The following types of mim'ral dC'posits occur in the areas listed below: 

(a) 	 GOLD: West Hawk Lake, Hice Lake, Gods LakC', Island LakC', Knee 
Lake, Snow Lake, Herb Lake, Lynn Lake. 

(b) COPPEH-ZINC: Flin Flon, Snow Lake, Shprridon, Lynn Lakp. 
(c) COPPEH-NICKEL: Lynn Lakp, Herb Lake, Bird River. 
(d) NICKEL: Thompson, Island Lakp. 
(e) LITHIUM: Bernic Lake, Cat Lake, Gods-Knee Lakes, Herb LakE'. 
(f) CHROMIT]<,: Bird River, Euclid I.akE'. 

Post-Cambrian rocks in Manitoba consist of flat-lying PalaE'ozoic, Mesozoic, 
and CE'nozoic limestones, shales, and sandstonE'S that oV('rlip thE' steE'ply tilted 
Precambrian rocks. The Palaeozoic rocks (Ordovician, Silurian, D('vonian, and 
Mississippian) consist largely of limestones and dolomitic limestoneR. The Mesozoic 
rocks (.rurassic, Cretaceous) are mainly shales and sandstOIlPs. In thp Hudson Bay 
Lowlands a few hundred feet of Ordovician and Silurian strata oW'riie the Pre
cambrian. In southprn Manitoba the thickness of the youngpr rocks varieR from 
zero at the outcrop edge to over 5,000 feet in the ('xtrellle southwpst corner of the 
provinc('. Tlw beds slope southw('st at a f('w feet per mile and tll<' various systems 
form long narrow northwest-trending belts. 

The Palaeozoic and Mesozoic strata were not foldpd into mountain systems 
or intruded by magmas, as werp the Precambrian rocks, and llwtallic lllineral 
deposits are unknown in the younger rocks. Minpral products deriypd from these 
rocks consist of petroleum (J\lississippian), calcium linH'stOlw (Devonian), dolo
mitic limestone (Ordovician, Silurian), silica sand (Ordovician), bentonite (Creta
ceous), and salt (from brines in variouR formations). ExtC'nsiv(' depm;its of rock 
salt and potash (Devonian) in the western part of th(' province compris(' a potential 
source for production of these materials. 

Consolidated or semi-consolidatC'd Cenozoic rocks are not wid ('spread in 
Manitoba and occur only at TurtlE' Mountain near th!' southern border of the 
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ately metamorphosed volcanic and sl:'dimentary rocks. The volcanic rocks consist 
of and('site, basalt and low rank chloritic schists (typical "grp('nstonps") as wPiI as 
volcanic breccias of various kinds (rhyolitic, dacitic, and andesitic in composition), 
and more highly metamorphosed equivalents of the volcanic typps (hornblende
plagioclase schists and gneiss('s, some of which may be granitized). Interbedded 
with or overlying the volcanic rocks and derivpd schists and gn('iss('s are sedimentary 
rocks (quartzite, arkos(', conglomerah', gr('ywackp, slatp) and their lllPtamorphic 
derivatives (quartz-fPidspar gnpisses, quartz-mica Hchists, etc.) In many arcas the 
sedimentary and volcanic rocks app('ar to be Htructurally conformablp or almost so; 
elsewhere disconformities are evident. Both s('ries have lwen folded intensely and 
the strata li(~ at angles commonly ranging from 45 degrp('s to vprtical. Numerous 
faults, some extending for mil('s, oth('rs short and narrow, cut th(' greenstone belts 
and granitic rocks. Relatively small bodies of diorite, gabbro, and p('ridotite invade 
the greenstone and sedim('nts in most areas, and all gr('('nstoJl('-sedimentary belts 
are surrounded by large mass('s of younger granite and granite gnpiss. 

The main metals r('covered from deposits in the Pr('cambrian Shi!'ld arc gold, 
copper, zinc, and nickel. Larg(' deposits of lithium and chromium are known to 
occur in the province but production from th('~{' has not yet b{'('n achievpd (1962). 

The following types of minpral d{'posits occur in the ar{'as list{'d below: 

(a) GOLD: West Hawk Lak<.', Hice Lake, Gods Lak(', Island Lake, Knee 
Lake, Snow Lake, Herb Lake, Lynn Lake. 

(b) COPPEI~-ZINC: }<'Iin Flon, Snow Lake, Shprridon, Lynn Lakp. 
(c) COPPElt-NICKEL: Lynn Lakp, Herb Lake, Bird Hiver. 
Cd) NICKEL: Thompson, Island Lake. 
(e) LITHIUM: Bernic Lake, Cat Lake, Gods-Knee Lakes, Herb Lake. 
(f) CHROMIn]: Bird River, Euclid Lak{'. 

Post-Cambrian rocks in Manitoba consist of flat-lying Palaeozoic, ::\Ipsozoic, 
and Cpnozoic limestones, shales, and samli-ltonps that ovprlip the stppply tilted 
Precambrian rocks. The Palaeozoie rocks (Ordovician, Silurian, Dpvonian, and 
Mississippian) consist largely of limestones and dolomitic limestonP;:L The Mesozoic 
rocks (,Jurassic, Cretaceous) are mainly shales and sandston!'s. In thp Hudson Bay 
Lowlands a few hundred feet of Ordovician and Silurian strata overlie the Pre
cambrian. In southprn Manitoba the thickness of the youngpr rocks varies from 
zero at the outcrop pdge to over 5,000 feet in the C'xtrellle southwC'st corner of the 
province. The beds slope southwest at a few feet per mile and tllP various systems 
form long narrow northwest-trending belts. 

The Palaeozoic and Mesozoic strata were not foldpd into mountain systems 
or intruded by magmas, as werp the Precambrian rocks, and llwtallic lllineral 
deposits are unknown: in the younger rocks. Mineral productH derived from these 
rocks consist of petroleum (Mississippian), calcium linu'stOlw (Devonian), dolo
mitic limestone (Ordovician, Silurian), silica sand (Ordovician), bentonite (Creta
ceous), and salt (from brines in various formations). Extensiv(' dl'posits of rock 
salt and potash (Devonian) in the western part of the province comprise a potential 
source for production of these materials. 

Consolidated or semi-consolidated Cenozoic rocks are not wid ('spread in 
Manitoba and occur only at Turtle Mountain near th(' southern border of the 
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province, where they consist of sandstone and clay, with thin seams of low-rank 
coaL Unconsolidated Pleistocene and Recent deposits, however, are found through
out all parts of the province. In Precambrian areas the unconsolidated materials 
consist of clay, boulder till, sand and gravel. In many places these deposits are 
relatively thin and discontinuous, filling in the depressions on the rock surface. 

The most extensive Pleistocene deposits in the south arc glacial lake clays 
which were deposited in the basin of Lake Agassiz. Deposits of gravel are widespread 
and near Carberry sand deposits of the Assiniboine delta cover a large area. The 
Pleistocene and Recent deposits in the south are several tens of feet thick and cover 
most of the Palaeozoic and Mesozoic strata so that thesp are exposed mainly along 
the pastern edge of the :ManitobaEscarpment and in the stream valleys that have 
been cut through the unconsolidated cover. Towards the eastern edge of the Mani
toba Lowland, however, where the underlying Precambrian surface is relatively 
high, the overlying limestones are exposed in several places, rising a few feet above 
the level of the plains. 

The Cenozoic (Pleistocene) deposits are of economic importance for the 
numerous deposits of gravel used in road building and the construction industry 
and for clays used in the manufacture of brick, lightweight aggregate, Portland 
cement, and other clay products. 

The general geologic features of'Manitoba are shown on Figure 2 and the 
succession of rock strata is outlined in Table 1. A diagrammatic cross-section 
(Figure 3) illustrates the relationship between the various formations. 

11INEHAL POTENTIAL 

The most extensive program of exploration and mine development in Manitoba 
has taken place since 1945. Tens of millions of dollars have been spent on geological 
surveys, geophysical surveys, both from the air and on the ground, and on diamond 
drilling. These programs have resultpd in some outstanding succpsses. New mines 
that have come into production since 1945 include those at Lynn Lake (nickel
copper), Snow Lake (gold, zinc, copper), near Flin Flon (zinc, copper), and 
Thompson (nickel). 

Cntil1945little exploration was carried out north of latitude 55 degrees. Since 
that time the mineral frontier has bem pushed north to latitude 57 degrees; it is in 
the area between these two latitudes that the Lynn Lake and Thompson mines are 
located. The northern limit of mineral exploration continues to move still farther 
north. Until very recently little or no prospecting had been carried out north of 
latitude 57 degrees. This was a result of two main factors: (1) difficult access, (2) 
lack of geological knowledge of the area. Only parts of the far northern regions of 
Manitoba have been mapped geologically and even these have been studied in only 
a reconnaissance manner. Indeed much of the central and southern parts of the 
Precambrian has been mapped only on a reconnaissance scale and there are large 
areas requiring more detailed investigations. This work is being carried out by the 
Manitoba Mines Branch and the Geological Survey of Canada but, because of the 
very nature of the work, progress is slow. 

Numerous deposits of value will undoubtedly be discovered in the areas where 
little prospecting or geological mapping has yet been done. Former active areas, 
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province, where they consist of sandstone and clay, with thin seams of low-rank 
coal. Unconsolidated Pleistocene and Reccnt dcposits, however, are found through
out all parts of the province. In Precambrian areas the unconsolidatcd matcrials 
consist of clay, boulder till, sand and gravel. In many places these deposits are 
relatively thin and discontinuous, filling in the depressions on the rock surface. 

The most extensive Pleistocene df'posits in the south are glacial lake clays 
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succession of rock strata is outlined in Table 1. A diagrammatic cross-section 
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:VIINERAL POTENTIAL 

The most extensive program of exploration and mine development in Manitoba 
has taken place since 1945. Tens of millions of dollars have been spent on geological 
surveys, geophysical surveys, both from the air and on the ground, and on diamond 
drilling. These programs have resulted in some outstanding successes. New mines 
that have come into production since 1945 include those at Lynn Lake (nickel
copper), Snow Lake (gold, zinc, copper), near Flin Flon (zinc, copper), and 
Thompson (nickel). 

Until 1945 little exploration was carried out north of latitude 55 degrees. Since 
that time the mineral frontier has bepn pushed north to latitude 57 degrees; it is in 
the area betwpen thpse two latitudes that the Lynn Lake and Thompson mines are 
located. The northern limit of mineral exploration continues to move still farther 
north. Until very recently little or no prospecting had been carried out north of 
latitude 57 degrees. This was a result of two main factors: (1) difficult access, (2) 
lack of geological knowledge of the arpa. Only parts of the far northern rpgions of 
l'vlanitoba have been mapped geologically and even these have been studied in only 
a reconnaissance manner. Indeed much of the central and southern parts of the 
Precambrian has been mapped only on a reconnaissance scale and there are large 
areas requiring more detailed investigations. This work is being carried out by the 
Manitoba Mines Branch and the Geological Survey of Canada but, because of the 
very nature of the work, progress is slow. 

Numerous deposits of value will undoubtedly be discovered in the areas where 
little prospecting or geological mapping has yet been done. Former active areas, 
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such as the extensive greenstone belts northeast of the north end of Lake Winnipeg 
also warrant further investigation for base metal deposits; during the thirties when 
prospecting activity was directed to the search for gold, little attention was paid to 
other deposits and tbese areas have not been tested thoroughly with the newer tools 
of prospecting. Even in the well-established mining districts the newer geophysical 
techniques have recently disclosed numerous base metal deposits some of which 
have developed into producing mines. 

Investigat~,on into the economic recovery and utilization of certain mineral 
products may result in development of several known deposits in Manitoba. Large 
low-grade chromite deposits are present north of the Winnipeg River; the grade is 
too low and the iron :chrome ratio too high to permit, at present, competition with 
imported ores. Manitoba has large deposits of lithium minerals in pegmatites but 
markets for lithium are limited at present. Some pegmatites also contain beryllium 
and caesium and these may eventually be profitable to mine, the main problems 
being lack of market for caesium and low grade and tonnages of the beryl deposits. 

Further increases in industrial mineral production may be expected. As 
population and industry expand the demand for clay products, sand, gravel, gypsum, 
and building stone will increase, although the increases may not be as spectacular 
as in the field of metallic minerals. Potash deposits comparable in grade to those 
being mined in Saskatchewan are present in western Manitoba. These may form 
the basis of a profitable operation. There is room for expansion in the manufacture 
of clay products. Few brieks are now manufaetured in l\lanitoba; most local 
demand is supplied by brick imported from other western provinces of Canada. 
However, 'Ylanitoba has some good quality clays and shales which may be suitable 
for the manufacture of bricks. Deposits of kaolin, silica sand, marl, peat moss and 
other substances require further investigation as to uses and markets. 

There appears to be limited opportunity for an increase in Mississippian oil 
production in the southwest part of the province. However, Devonian and Ordo
vician formations, which appear to offer the best possibilities for future oil dis
coveries in Manitoba, have been explored only to a limited extent. 

SOURCES OF INFORMATION 

The following chapters describe the general geologic features and mineral 
deposits of Manitoba. Only the essential aspects of the geological environment and 
brief descriptions of the various deposits in different areas can be presented in a 
summary of this nature. Selected references are listed in appropriate places. These 
should ·be consulted for further details. Complete lists of references may be found 
in the following publications of the Mines Branch: 

Publication 51-1: Bibliography of Geology of the Precambrian Area of Manitoba 
to 1950. G. C. Milligan. 

Publication 51-2: Bibliography of Geology, Palaeontology, Industrial Minerals, 
and Fuels in the Post-Cambrian Regions of Manitoba to 1950. Lillian 
B. Kerr. 

Publication 57-3: Bibliography of Geology of the Precambrian Area of Manitoba 
1950-1957. G. S. Barry. 
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Publication 57-4: Bibliography of Geology, Palaeontology, Industrial :Minerals, 
and :Fuels in the Post-Cambrian Regions of .:vlanitoba 19f)0-1957. 
B. A. Mills. 

Map 59-5: Geological Index Map of Manitoba. 

Current lists of Geological Publications by the Manitoba Mines Branch. 

Many published reports have been used freely in the preparation of this 
summary. In addition, unpublished data in the files of the .:vlines Branch have 
provided much useful information. Of particular value in the preparation of this 
review have been "A Guide for Prospectors in Manitoba," and "The .:vlineral 
Resources of :\fanitoba" by the late George E. Cole. Director of Mines from 1930 
to 1945; these publications are now out of print. 

Reports on Manitoba geology published by both the yfines Branch and thc 
Geological Survey of Canada are available from the Mines Branch offices in Winni
peg and The Pas. Persons contemplating mineral exploration in the province should 
also obtain copies of the following regulations from the same offices: 

1. 	 Regulations under the Mines Act for the Disposal of Mining Claims 
and Placer Claims in Manitoba. 

2. 	 Regulations under the Mines Act for the Disposal of Quarrying 
Claims, Boring Claims, and Amber Claims in Manitoba. 

3. 	 Regulations under the Mines Act for the Disposal of Oil and Natural 
Gas Rights on Crown Lands and the Exploration, Development and 
Production of Oil and Natural Gas in Manitoba. 

Vertical aerial photographs at various scales are available from: 

NATIONAL AIR PHOTO LIBRARY 
Department of jUines and Technical Surveys 
OTTAWA, ONTARIO 

Those readers unfamiliar with geologic terminology and methods of prospecting 
will find it profitable to obtain the book "Prospecting in Canada" by A. H. Lang. 
This is published as Economic Geology Series, No.7, third edition, by the Geological 
Survey of Canada, Ottawa. 

10 

Publication 57-4: Bibliography of Geology, Palaeontology, Industrial IVfinerals, 
and Fuels in the Post-Cambrian Regions of ::Ylanitoba 1950-19.'57. 
B. A. l\Iills. 

Map 59-5: Geological Index Map of Manitoba. 

Current lists of Geological Publications by the Manitoba .Mines Branch. 

Many published reports have been used freely in the preparation of this 
summary. In addition, unpublished data in the files of the ':\'Iines Branch have 
provided much useful information. Of particular value in the preparation of this 
review have been HA Guide for Prospectors in Manitoba," and "The ::VEneral 
Resources of Manitoba" by the late George E. Cole, Director of Mines from 1930 
to 1945; these pUblications are now out of print. 

Reports on Manitoba geology published by both the Mines Branch and the 
Geological Survey of Canada are available from the Mines Branch offices in Winni
peg and The Pas. Persons contemplating mineral exploration in the province should 
also obtain copies of the following regulations from the same offices: 

L Regulations under the Mines Act for the Disposal of Mining Claims 
and Placer Claims in Manitoba. 

2. Regulations under the Mines Act for the Disposal of Quarrying 
Claims, Boring Claims, and Amber Claims in Manitoba. 

3. Regulations under the Mines Act for the Disposal of Oil and Natural 
Gas Rights on Crown Lands and the Exploration, Development and 
Production of Oil and Natural Gas in :Ylanitoba. 

Vertical aerial photographs at various scales are available from: 

NATIONAL AIR PHOTO LIBRARY 
Department of 1Uines and Technical Surveys 
OTTAWA, ONTARIO 

Those readers unfamiliar with geologic terminology and methods of prospecting 
will find it profitable to obtain the book "Prospecting in Canada" by A. H. Lang. 
This is published as Economic Geology Series, No.7, third edition, by the Geological 
Survey of Canada, Ottawa. 

10 



CHAPTER II 

THE PRECAMBRIAN SHIELD 

Investigations in the Precambrian Shield, whether geological mapping, air
borne geophysical surveying, ground geophysical surveying, diamond drilling, or 
routine prospecting, are greatly affected by the extent of rock outcrop and amount 
of overburden present in various areas. 

The Precambrian surface was profoundly modified by the continental ice-sheets 
that cov('red thc area during Pleistocene tinH'. The Patricia ice-sheet, centered 
west of .James Bay, and the Keewatin sh('et, centered west of Hudson Bay, advanced 
over Manitoba, removing surficial material and gouging out numerous basins now 
occupied by lakes. Melting of the ice-sheets resulted in deposition of large amounts 
of glacial drift. Niost of this is in the form of ground moraine composed of clay-rich 
till. Over parts of the Shield in Manitoba stratified lake clays overlie the till. 
Eskers, kames, outwash plains, drumlinoid forms, and glacial flutings are common 
in some parts of the Precambrian. 

East of Lake Winnipeg the glacial drift is thin and consists mainly of clayey 
boulder till occupying the hollows bptwepn rock ridges. Thin beds of stratified lake 
clays overlie the till in places. Northeast of the north end of Lake Winnipeg the 
drift is considerably thicker and rock exposures are not so abundant. There, also, 
the drift is largdy boulder till that occurs as ground moraine, in places modified 
to drumlinoid and fluted forms. Drift ridges in the form of eskers, kames, and 
terminal moraines, and composed of poorly stratified sand and gravpl, are present 
northeast of Lake Winnipeg. Outwash material eompos(,d largely of sand occurs 
to the west of some of the terminal moraines. Thick deposits of stratified glacial 
lake clays and silts are exposed in several plac('s and overlie the till deposits. 

Varved clays ovprlie the drift, again largely boulder till, in the area along and 
northwest of the Hudson Bay railway. North of and parallel to the Burntwood 
River prominent ridg(:s of stratifi!'d sand and g-rav('\ probably repres('nt an inter
lobate morainal deposit formed by melt wat('rs at the juncture of the Patricia and 
Keewatin ice-sheets. North of the Burntwood Hiver, thick deposits of glacial lake 
clays, overlying clayey bouJdf'r till and drift composed of sand, gravel, and boulders, 
extend as far north as the Churchill RivPr. Large areas betwef'n the Rurntwood and 
Churchill rivers cont.ain few outcrops. Howevpr, farther west, between the edge of 
the Palaeozoic formations (in the vicinity of \Vekusko Lake) and Granville Lake, 
outcrops are abundant and glacial deposits relativdy thin. 

Stratified clay deposits have not lwen reported from north of the Churchill 
Rivf'r and it appears that this marks the northern limit of Lake Agassiz which 
probably covered most of Manitoba to the south. The area north of the Churchill 
River is characterized by thick till deposits ovprlain by extensive outwash plains 
composed of sand and gravel, eskers, kames, and other fluvio-glacial deposits. 
Throughout large' parts of this region outcrops are scarce and confined mainly to the 
shores of lakes and rivers. In the south part of the region north of the Churchill 
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River, around Lynn Lake and as far east as Northern Indian Lake, rock exposures 
generally are more extensive than to the north. 

The principal areas of Precambrian volcanic and sedimentary rocks in Mani
toba are shown in Figure 2. Thn typical sequence in these areas is a dominantly 
volcanic series overlain by a dominantly sedimentary series. Both series have been 
invaded by small mafic and ultramafic intntsions and by batholithic bodies of 
granite and granite gneiss. Problems of correlation between different volcanic
sedimentary belts of Manitoba have been discussed by Harrison (1951). Because of 
difficulties in correlation, the usual practice has been to apply local names to the 
different series. The volcanic and sedinwntary series respectively have been named 
Wasekwan and Sickle in the Lynn Lake area; Amisk and Missi in the Flin Flon and 
Herb Lake area (such names as Laguna, pre-Laguna, Wekusko, and Snow, have also 
been applied to these rocks in the Herb Lake area); Hayes River and Oxford in the 
Oxford-Knee-Gods lakes area; and Rice Lake group and San Antonio formation 
in the Rice Lake-Beresford Lake area. In some districts it is possible to recognize 
both pre-sedimentary and post-sedimentary granitic intrusions. Elsewhere only 
post-sedimentary intrusions are recognized. 

A third series of sedimentary rocks has been suggested for certain areas; for 
example, at Island Lake, the Hayes River volcanic rocks were said to be overlain 
by a sedimentary series younger than the Oxford series and named the Island Lake 
series (Wright, 1928). McMurchy (1944) on the other hand, considers the Island 
Lake series to be equivalent to the Oxford series. A similar departure from the 
simple sequence of a volcanic series overlain by a sedimentary series is found in the 
Rice Lake district. The Rice Lake group consists of a lower volcanic series and an 
upper sedimentary series; both are intruded by granitic rocks and the whole 
assemblage is overlain by the San Antonio formation (conglomerate and feldspathic 
quartzite). Plutonic intrusions, although supposedly younger than the San Antonio 
formation, invade the "upper sedimentary series" of the Rice Lake group but are 
not seen to invade the San Antonio rocks. 

Although the term Hayes HiveI' was extended to Cross Lake for the volcanic 
rocks there, the sedimentary rocks have been called the Cross Lake series. These 
may be equivalent to the Oxford sediments or Island Lake series if the latter is a 
separate stratigraphic unit. 

Dawson (1952) applied the name Assean Lake series to unaltered interbedded 
volcanic and sedimentary rocks that he believed overlay schists and gneisses along 
the Hudson Bay railway. Gill (1951) considers the schist and gneisses as meta
morphic equivalents of the Assean Lake sediments. Similarly, the term Great 
Island series has been applied by Taylor (1958) to fresh-looking quartzose sediments 
overlying interbeddpd volcanic and sedimentary rocks in the Seal River area. In 
neither area are sufficient data available to indicate the validity of the various 
proposals. 

A particular problem arises in connection with the Kisseynew gneisses of the 
Sherridon area. These dominantly quartzo-feldspathic and hornblcndp-plagioclase 
gneisses of sedimentary origin resemble the Grenville gneisses of Ontario and 
Quebec except that they contain much less crystalline limestone than the Grenville. 
As in the case of the Grenville there is considerable uncertainty regarding the 
relative age of the Kisseynew rocks. They may be equivalent to both the Amisk 
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and Missi, they may be younger than the Amisk but older than the Missi, or they 
may be equivalent to the Missi. A fourth possibility is that they may be separated 
from the Amisk and Missi rocks by a major fault (Kisseynew Lineament), in which 
case they could be either younger or older than both the Amisk and lVEssi. 

Milligan (1960) has suggested that Kisseynew-type gneisses in the Lynn Lake 
area were derived from Sickle sediments, although he admits the possibility that 
they may be equivalent in part to Wasekwan rocks. 

The Precambrian of Manitoba can be divided into two well-defined geologic 
provinces, the boundary between which lies north of and parallel to the Hudson 
Bay railway and along which the long narrow Thompson nickel belt occurs. This 
belt is characterized by: a series of gravity lows, north of and parallel to a strip of 
high gravity (Fig. 4); extreme deformation, i.e., thrust faulting and high-grade 
metamorphism; numerous small Alpine-type serpentinite intrusions; and large 
nickel deposits. Dating of rocks by disintegration methods indicate minimum ages 
of about 2,600 million years for the Superior province to the southeast of the 
boundary, and 1,700 million years for the Churchill or Athabasca province to the 
northwest. Close to the boundary between the two provinces, but still within the 
Superior province, rocks have yielded ages of about 2,100 million years. The reason 
for this "disturbed" zone is imperfectly understood but it may be related to orogenic 
activity associated with the Churchill province having been impressed upon the 
border areas of older Superior rocks. Figure 5 presents data on the ages and major 
tectonic features of the two geologic provinces in Manitoba. 

Geologically the Superior and Churehill provinces differ in several respects. 
The Superior province is characterized by east-trending volcanic-sedimentary 
belts in which volcanic rocks are as abundant or more abundant than sedi
mentary rocks. Grade of metamorphism generally is low to moderate. The 
sedimentary-volcanic belts of the Churchill province trend in various directions 
and sedimentary rocks are more abundant than volcanic rocks. In general, also, 
the sedimentary rocks are more highly and extensively metamorphosed and more 
complexly folded (e.g., Kisseynew gneisses) than either the volcanic or sedimentary 
rocks of the Superior province. The rocks underlying the Churehill province in 
Manitoba are, in general, lighter than those of the Superior province (see gravity 
map, Figure 4). 

Gold deposits in "greenstone" are characteristic of the Superior province but 
are not particularly abundant in the Churchill province. Conversely, the Churehill 
province contains numerous base metal deposits; although deposits of this type are 
widespread in the Superior province they are not as economically important as the 
gold deposits. In reality the distinction in the characteristic type of mineralization 
of the two provinces is not as well-defined as the differences in other geologic 
features,but apparently it has affected the attitude of exploration companies toward 
prospecting. Certainly the assumption that the Superior province is a "gold district" 
and therefore not favourable for the occurrence of base metals and, conversely, 
that the Churchill province is a base metal area and for this reason not favourable 
to the occurrence of gold, is not valid. 

As a consequence of increasing knowledge of absolute ages of Precambrian 
rocks (see Figure 5), the use and meaning of the terms "Archaean" and "Protero
zoic" have become even more confused than previously. It has been customary to 
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border areas of older Superior rocks. Figure 5 presents data on the ages and major 
tectonic features of the two geologic provinces in Manitoba. 

Geologically the Superior and Churchill provinces differ in several respects. 
The Superior province is characterized by east-trending volcanic-sedimentary 
belts in which volcanic rocks are as abundant or more abundant than sedi
mentary rocks. Grade of metamorphism generally is low to moderate. The 
sedimentary-volcanic belts of the Churchill province trend in various directions 
and sedimentary rocks are more abundant than volcanic rocks. In general, also, 
the sedimentary rocks are more highly and extensively metamorphosed and more 
complexly folded (e.g., Kisseynew gneisses) than either the volcanic or sedimentary 
rocks of the Superior province. The rocks underlying the Churchill province in 
Manitoba are, in general, lighter than those of the Superior province (see gravity 
map, Figure 4). 

Gold deposits in "greenstone" are characteristic of the Superior province but 
are not particularly abundant in the Churchill province. Conversely, the Churchill 
province contains numerous base metal deposits; although deposits of this type are 
widespread in the Superior province they are not as economically important as the 
gold deposits. In reality the distinction in the characteristic type of mineralization 
of the two provinces is not as well-defined as the differences in other geologic 
features,but apparently it has affected the attitude of exploration companies toward 
prospecting. Certainly the assumption that the Superior province is a "gold district" 
and therefore not favourable for the occurrence of base metals and, conversely, 
that the Churchill province is a base metal area and for this reason not favourable 
to the occurrence of gold, is not valid. 

As a consequence of increasing knowledge of absolute ages of Precambrian 
rocks (see Figure 5), the use and meaning of the terms "Archaean" and "Protero
zoic" have become even more confused than previously. It has been customary to 
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designate as "Archaean" all the rocks of the Superior block in Manitoba, with the 
possible exception of the San Antonio formation at Rice Lake. This designation was 
compatible with the few known absolute ages of 2,600 + million years. The one 
possible exception, the San Antonio formation, was believed to unconformably 
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overlie all intrusive rocks of the Rice Lake area. However, recent age determinations 
(Lowdon, 1961) has shown that one granitic pluton is much younger than the 
quartz diorite upon which the San Antonio rocks lie and it is probable that this 
pluton is also younger than the San Antonio formation, although the two are not 
in contact. 
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It may be noted that a number of determinations within the Superior province 
yield ages of 1,800 million years. One such determination is that of the young 
granitic pluton at Rice Lake. Rocks of this age, therefore, can hardly be considered 
Archaean in the classical sense. For the same reason, rocks of the Churchill province 
(all 1,800 million years or less) are not Archaean. Whether or not they are all, or 
in part, Proterozoic depends on the definition accepted for this term. 

A re-appraisal of Precambrian classification and nomenclature is needed and 
until such is forthcoming it is perhaps advisable to avoid use of the terms Archaean 
and Proterozoic, at least insofar as they apply to the Churchill and Superior blocks 
in Manitoba. 

The lithology of the Precambrian volcanic and sedimentary rocks is simple in 
general but complex in detail. Briefly the volcanic rocks consist of light- to dark
coloured andesites and basalts (commonly ellipsoidal), volcanic breccia (andesitic, 
dacitic, and rhyolitic), and tuffs. Interbanded with these in places may be coarse
grained massive hornblende-plagioclase rocks that have often been regarded as 
coarse centers of flows but more probably are sill-like intrusions related in origin to 
the volcanic rocks. The sedimentary rocks are mainly impure quartzites and grey
wackes, although conglomerate, slate, and arkosic rocks are also common. Stock
like masses and small batholithic bodies of massive granitic rocks (actually most 
are tonalites) invade the volcanic-sedimentary series and in most areas are elongated 
parallel to the trend of these rocks. Outside the volcanic-sedimentary belts, and 
forming the bedrock over mostof the Precambrian Shield, are complexes of "granite" 
and granite gneisses (here, also, many or most of the rocks are not true granites 
but closer to granodiorites and tonalites). Sedimentary and volcanic rocks associat
ed with these granitic rocks may be extensively granitized. 

In some of the volcanic-sedimentary belts diabase dykes and various sills and 
dykes of quartz-feldspar porphyry are common. The porphyry intrusions are 
apparently related to the massive granite (and quartz diorite or tonalite) intrusions. 
In some areas pegmatite dykes and irregular intrusions of this rock invade the 
volcanic and sedimentary rocks. These may contain concentrations of valuable 
minerals such as beryl and spodumene. In contrast to these are the simple quartz
feldspar-mica pegmatites commonly developed in sedimentary gneisses and areas 
of granite gneiss and granitized gneiss. These generally are barren of valuable 
silicate minerals. 

"Late" diabase dykes comparable to the Keweenawan dykes of the Pre
cambrian of eastern Canada are not abundant in Manitoba. However, a few have 
been recognized and, like the Keweenawan dykes, they trend in a northerly direc
tion for miles) cutting across large areas of granitic rocks. 

Structurally the Precambrian is exceedingly complex. In many areas the 
sedimentary and volcanic rocks have been isoclinally folded, and extensively 
faulted. Dips normally are steep, though.in such areas as near Sherridon recumbent 
folding in the Kisseynew gneisses has resulted in flat dips. Major unconformities 
are recognizable in places, but in many areas, even though the sedimentary rocks 
may be separated from the underlying volcanic rocks by an unconformity, no 
angular discordance between the two series is evident. 
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Mineral deposits containing gold, copper, zinc, nickel, iron, chromium, lithium, 
beryllium and other rare elements (tin, caesium, tantalum, tungsten, molybdenum, 
and uranium) are present in the volcanic-sedimentary belts of Manitoba. 

The extent and intensity of prospecting and geological mapping has varied 
greatly for different parts of the Shield. The main areas of prospecting up to 1945 
were around Flin Flon, Herb Lake, and the Rice Lake-Beresford Lake area. Some 
prospecting for gold had been done prior to 1945 in the Gods, Oxford, Knee and 
Island lakes district but little has been done since then. However, since 1955 the 
area has attracted some attention as a potential district for base metal deposits. 
Prospecting has continued in the Flin Flon and Herb Lake-Snow Lake districts up 
to the present. Areas of prospecting activity that have become prominent since 
1945 are Lynn Lake and Thompson. New mines have come into production in 
both areas. Little prospecting has been done north of latitude 57° 00'. 

Geologic literature abounds in references to "favourable" rocks and structures 
in the formation of mineral deposits. It is not intended to discuss these in detail 
here; reference will be found to such factors in the discussion of individual areas. 
However, it is of considerable importance to point out the potential of areas of 
sediments and sedimentary gneisses of the Precambrian. There appears to have 
developed a philosophy that areas of gneiss and sediments are unfavourable 
prospecting ground, a philosophy fortunately which is gradually being dispelled. 
From the structural standpoint the sedimentary gneisses of the Churchill province 
are eminently favourable, for these rocks are much more complexly folded and 
faulted than are the rocks of the Superior province. 

The mineral potential of sedimentary rocks and gneisses in Manitoba is per
haps best illustrated by reference to the copper-zinc deposits in Kisseynew gneisses 
at Sherridon, the Stall Lake and Chisel Lake copper and zinc deposits near Snow 
Lake, and the high-grade nickel deposits in sedimentary gneisses and granitic 
gneisses along the Thompson belt. Details of these occurrences will be found in the 
following chapters. 

The detail with which geological mapping has been done in various parts of 
Manitoba·is shown in Figure 6. It is evident that large parts of the province have 
received only reconnaissance studies and that little geological investigation has 
been done in the far northern part of the province. 

Besides geologic maps, there are available aeromagnetic maps of most of the 
area north of 58° 00' latitude, flown by the Geological Survey of Canada -1956 to 
1957. A€romagnetic maps compiled by exploration companies and submitted to 
the Mines Branch, are available for the following areas: 

. (1) The area encompassing Cross Lake, Oxford Lake, Knee Lake, 
Gods Lake, and Island Lake. 

(2) A small area northeast of Lynn Lake. 
(3) A narrow strip along the Hudson Bay Railway. 
(4) The limestone-covered area south of Flin Flon. 
(5) A small area near the south end of Lake Winnipeg. 
(6) The area southwest of Port Nelson, on Hudson Bay. 

The Manitoba Mines Branch has published aeromagnetic maps covering some 
1,500 square miles around Sherridon and a further 1,500 square miles in the extreme 
southeast corner of the province. 
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Arrangements have recently been made between the Federal and Provincial 
governments to complete, over a period of several years, aeromagnetic coverage of 
the remainder of the Precambrian of Manitoba" 
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!\'Tetallic minerals are currently (1062) recovered in fi. ve areD':;; of M anitoba: 
(1) F lin F lon - copper, zinc, gold, silver, cadmium, tellurium and selenium, (2) 
Thompson - nickel, minor copper, and plaLilloid me tals, (3) Snow Lah - zinc, 
copper, gold, silver, lead, (4) Lynn Lake - nickel, coppcr, cobalt, and (5) south
eastcrn Ma.nitoba - gold. Arc(1s 'which formerly produced include Sherridon 
(copper-zim') , lInb Lake-Snow Lake (gold), nor th of Cranberry P urtage (gold ), 
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Within these producing and form er producing a reas other dcpoi:i its, some of 
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Sti ll other metallic dcpo:"il ~ of poss ible promise are ni 'kel deposits at Herb Lake, 
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Lake and Gods Lake but these have not been fully investigated. Small quantities 
of beryl are known to be present in pegmatite dykes at Cress Lake. 

Manitoba did not enjoy the surge of prospecting for uranium during the 
post-war years. However, several apparently small low-grade occurrences are known 
near Falcon Lake, Rice Lake, and Herb Lake. Other minerals which are present in 
various parts of the province but which have not been exploited successfully include 
tin (Winnipeg River area), tungsten (Falcon Lake area and Herb Lake-Snow Lake 
district), and molybdenite (Falcon Lake, Winnipeg River, Herb Lake-Snow Lake, 
and Thompson areas). Short-fiber, apparently poor-quality asbestos has been noted 
in serpentinitized peridotite near Flin Flon, Thompson, Knee Lake, Island Lake, 
east and west of Rice Lake, and north of the Winnipeg River (Bird River, Maskwa 
Lake). Some of these areas may warrant further exploration for asbestos. 

Although numerous magnetite iron formations are known throughout. many 
parts of the province, few have attracted attention as sources of iron ore. They are 
numerous along the Manitoba-Ontario boundary east of the south end of Lake 
Winnipeg and in the Lynn Lake district. Other iron-formations have been reported 
from near the Seal River, Thompson, Knee Lake, Gods Lake, and Cross Lake. 
Besides these, a large magnetic anomaly in the Neepawa area is caused by iron
bearing material. The anomaly covers several square miles and its source lies in 
Precambrian rocks overlain by about 2,500 feet of Palaeozoic and younger strata. 
Core recovered from a well drilled in this area contained 30 per cent iron. 

Currently producing mines (1962) in Manitoba are listed in Table 2: 

TABLE 2 

PRODUCING MINES 

RECOVERED 
iYh:!">E LOCATIO:!"> COMPANY METALS 

San Antonio Rice Lake San Antonio Gold Mines 
Limited gold 

Flin Flon Flin Flon Hudson Bay Mining and copper, Zinc, 
Smelting Company gold, silver 
Limited 

Schist Lake South of Flin Flon Hudson Bay Mining and 
Smelting Company copper, ZInC 

Limited 
Chisel Lake SW of Snow Hudson Bay Mining and zinc, copper, 

Lake Smelting Company gold, silver, 
Limited lead 

Lynn Lake Lynn Lake Sherritt Gordon Mines copper, nickel, 
Limited cobalt 

Thompson Thompson International Nickel 
Company of Canada nickel, copper 
Limited 
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MINE 

San Antonio 

Flin Flon 

Schist Lake 

Chisel Lake 

Lynn Lake 

Thompson 

TABLE 2 

PRODUCING MINES 

RECOVERED 

LOCATION COMPANY METALS 

Rice Lake San Antonio Gold Mines 
Limited gold 

Flin Flon Hudson Bay Mining and 
Smelting Company 
Limited 

South of Flin Flon Hudson Bay Mining and 
Smelting Company 
Limited 

SW of Snow 
Lake 

Lynn Lake 

Thompson 

Hudson Bay Mining and 
Smelting Company 
Limited 

Sherritt Gordon Mines 
Limited 

International Nickel 
Company of Canada 
Limited 
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copper, zinc, 
gold, silver 

copper, zinc 

zinc, copper, 
gold, silver, 
lead 
copper, nickel, 
cobalt 

nickel, copper 



Deposits undergoing or that have undergone development and from which 
future production is either assured or probable are shown in Table 3: 

TABLE 3 

PROBABLE FUTURE PRODUCERS 

RECOVERABLE 
MINE LOCATION COMPANY METALS 

Stall Lake SE of Snow Hudson Bay Mining and 
Smelting Company copper, zinc 
Limited 

Pipe Lake SW of Thompson International Nickel 
Company of Canada nickel 
Limited 

Moak Lake NE of Thompson International Nickel 
Company of Canada nickel 
Limited 

Bernic Lake Bernic Lake Chemalloy Minerals lithium, 
Limited caesium 

Irgon Cat Lake Lithium Corporation 
of Canada, Limited lithium 

Other deposits which are to be developed for production shortly include the 
Osborne Lake and Ghost Lake copper-zinc deposits (near Snow I,ake) held by 
Hudson Bay Mining and Smelting Company Limited. 

Besides the foregoing deposits, there are a number of others which are con
sidered marginal under existing conditions of supply and demand, metal prices, 
costs of productions, grade, and problems of ore treatment. 

These are included in Table 4. 

TABLE 4 

POTENTIAL PRODUCERS 

DEPOSIT LOCATION COMPANY METALS 

Spot Claims West of Cat Lake Lithium Mines and 
Chemicals Limited lithium 

Eagle deposit West end of Lithium Corporation of 
Cat Lake America Limited lithium 

Buck deposit East end of Lithium Corporation of 
Bernie Lake Canada Limited lithium 

New Manitoba SW of Cat Lake New Manitoba Mining 
and Smelting Company nickel, copper 
Limited 

21 

Deposits undergoing or that ha,ve undergone development and from which 
future production is either assured or probable are shown in Table 3: 

TABLE 3 

PROBABLE FUTURE PRODUCERS 

RECOVERABLE 
MINE LOCATION COMPANY METALS 

Stall Lake SE of Snow Hudson Bay Mining and 
Smelting Company copper, zinc 
Limited 

Pipe Lake SW of Thompson International Nickel 
Company of Canada nickel 
Limited 

Moak Lake NE of Thompson International Nickel 
Company of Canada nickel 
Limited 

Bernic Lake Bernic Lake Chemalloy Minerals lithium, 
Limited caesium 

Irgon Cat Lake Lithium Corporation 
of Canada, Limited lithium 

Other deposits which are to be developed for production shortly include the 
Osborne I.Jake and Ghost Lake copper-zinc deposits (near Snow Lake) held by 
Hudson Bay Mining and Smelting Company Limited. 

Besides the foregoing deposits, there are a number of others which are con
sidered marginal under existing conditions of supply and demand, metal prices, 
costs of productions, grade, and problems of ore treatment. 

These are included in Table 4. 

DEPOSIT 

Spot Claims 

Eagle deposit 

Buck deposit 

New Manitoba 

TABLE 4 

POTENTIAL PRODUCERS 

LOCATION COMPANY 

West of Cat Lake Lithium Mines and 
Chemicals Limited 

West end of 
Cat Lake 

East end of 
Bernie Lake 

Lithium Corporation of 
America Limited 

Lithium Corporation of 
Canada Limited 

SW of Cat Lake New Manitoba Mining 
and Smelting Company 
Limited 
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METALS 

lithium 

lithium 

lithium 

nickel, copper 



DEPOSIT LOCATION COMPANY METALS 

Euclid Euclid Lake Gunnar Mines Limited chromium 
Bird Lake Bird Lake Petra Chromite Limited chromium 
Chance N. of Bird River Maskwa Nickel Chrome 

Mines Limited nickel, copper 
Page N. of Bird River Manitoba Chromium 

Limited chromium 
Chrome N. of Bird River Gunnar Mines Limited chromium 
Moonbeam West Hawk Lake Homestake Explorations 

Limited gold 

Lit E. of Herb Lake Green Bay Mining and 
Exploration Limited lithium 

Violet Crowduck Bay, General Lithium :\fining 
Herb Lake and Chemieal lithium 

Corporation Limited 

Last Hope Lake E. of Lynn Lake Last Hope Lake Gold 
Mines Limited gold 

Fox Lake S.W. of Lynn Sherritt Gordon Mines 
Lake Limited copper, zinc 

In order to complete the list of the more important deposits in the province 
former producers are cited in Table 5: 

TABLE 5 

I"ORMER PRODUCERS 

DEPOSIT LOCATION :\fETAL 
~-------.--------------------

Central Manitoba Mine Southeastern Manitoba gold 

Gunnar Mine Southeastern Manitoba gold 

Jcep Mine Southeastern Manitoba gold 
Ogama-Roekland Mine Southeastern Manitoba gold 
God's Lake l'vline Gods Lake gold 
Nor-Aeme Mine Snow Lake gold 
Laguna (Rex) Mine Herb Lake gold 

Gurney Mine Near Cranberry Lakes gold 
Mandy Mine South of Flin Flon copper 

Cuprus Mine Southeast of Flin F'lon eopper 
North Star, Don Jon Mines East of Flin Flon copper 
Sherritt Gordon Mine Sherridon copper, ZInC 
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DEPOSIT LOCATION COMPANY METALS 

Euclid Euclid Lake Gunnar Mines Limited chromium 
Bird Lake Bird Lake Petra Chromite Limited chromium 
Chance N. of Bird River Maskwa Nickel Chrome 

Mines Limited nickel, copper 
Page N. of Bird River Manitoba Chromium 

Limited chromium 
Chrome N. of Bird River Gunnar Mines Limited chromium 
Moonbeam West Hawk Lake Homestake Explorations 

Limited gold 

Lit E. of Herb Lake Green Bay Mining and 
Exploration Limited lithium 

Violet Crowduck Bay, General Lithium Mining 
Herb Lake and Chemical lithium 

Corporation Limited 

Last Hope Lake E. of Lynn Lake Last Hope Lake Gold 
Mines Limited gold 

Fox Lake S.W. of Lynn Sherritt Gordon Mines 
Lake Limited copper, zinc 

In order to complete the list of the more important deposits in the province 
former producers are cited in Table 5: 

DEPOSIT 

Central Manitoba Mine 

Gunnar Mine 
Jeep Mine 
Ogama-Rockland Mine 
God's Lake Mine 
Nor-Acme Mine 
Laguna (Rex) Mine 
Gurney Mine 
Mandy Mine 

Cuprus :YEne 
North Star, Don Jon Mines 
Sherritt Gordon ::vrine 

TABLE 5 

FORMER PRODUCERS 

LOCATIOX 

Southeastern :\1anitoba 
Southeastern Manitoba 
Southeastern Manitoba 
Southeastern Manitoba 

Gods Lake 
Snow Lake 
Herb Lake 
Near Cranberry Lakes 
South of Flin Flon 

Southeast of Flin Flon 
East of Flin Flon 

Sherridon 
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METAL 

gold 
gold 

gold 
gold 

gold 
gold 
gold 

gold 
copper 

copper 
copper 

copper, zmc 



In the following chaptNs til<' geology and minpral riPposits in th(' Precambrian 
Shield are discussed in some dpiail; st.ill further (lI,tails llIay 1)(' found in rderenc('s 
listed at the end of each s('ction. Bdow are sUlllmarized Home g('neralizations 
regarding the mineral oeCUlTencps in tll(' an'as discussed in the following chapters: 

WEST H.l WK LIKE FAU'()X L1KH 

Dpposits of gold, lithium, tun!!;sten, beryl, Inolybdpnum, and uranium have 
been discovered in this [H·ea. The lllOSt illlPortant deposits are tiIosp containing 
gold. K umerous gold-bearing quartz veins occur in "twaI' and fracture zones in 
volcanic rocks. IVlany of these occur around the margins of the Falcon Lake Stock, 
a differentiah·d gabbro-"!!;Hwit.p" body that intrmlps Ow volcanic rocks. A pipe
like body of silicified "granite" carrying sulphides and gold occurs in the central 
part of the stock. Pyrite, pyrrhotitp, chalcopyrite, and sphalerite arc the common 
sulphides. 

Xumerous large sulphide zones occur within thp volcanic rocks around \Vpst 
Hawk I,ake. They consist largply of pyrrhot.ite and pyrite and carry only small 
amounts of chalcopyrite, sphalerite, and galena. Gold is geIlC'rally abs!'nt from 
these zones. 

Spodulllene, I!'pidolite, and beryl are prpspnt in a few pegmatitp dykes near 
Star Lake, West Hawk I,ake, and Falcon Lake. Radioactive ppgmatit(,s occur in a 
schist band along the highway west of \V('st Hawk Lake. L'raninite has bepn identi
fied but the amOlmt of uranium-bearing material is small. 

Scheelite and moiybdenit(' occur west and SOltthwcst of Barrm Lake. The 
sche('lite occurs in sheared volcanic rock and is as-30ciated with epidote, brown 
garnpt, and calcit<-. The grade and volume of tungstpn-l)('aring material is low. The 
molybdenite occurs as large flakes and clusters in a ppgmatite dyke composed 
dominantly of pink feldspar and quartz. Some disseminated molybdenite has been 
found in quartz veins. 

CAT LiI.KE BIRD LAKE lVLVNJ l'lW RIl' ER 

The most important d('posits in th(' Winnipeg HiveI' - Cat Lake area of south
eastern Manitoba are chromite, copp('r-nickd, and lithium and associated minerals. 

Chromite is rpstrictrd to the top part of the lowN (pl'ridotite) section of the 
differentiated Bird HiveI' Sill. By rrason of its mode of origin it is improbable that 
any chromite depm;its will be found in otht'r rocks of the arpa, except possibly in 
gabbro which lies in contact with th!' peridotitp. However, it is possible that other 
chromite d('posits will b(' found in peridotite not alff'ady inv('stigated. At the 
pres('nt tillw Hwr(' is little incentivC' for further ('xploration for chromit(· as the 
gradp and chrome:iron ratio of the known deposits (UP too low to compete with 
foreign ores. 

The known pegmatite dykes that contain lithium, beryllium, and caesium 
nearly all occur in volcanic rocks a few hundred or a f(,w thousand fe('t from the 
contact between the "greenstone" and !!:ranitic intrusions. St('('ply dipping dykes 
are not wPiI zoned and arp likely to contain only a singl(' valuable mineral, either 
beryl or spodumene. Flat-Iyin!!: dykt's gpl1('rally are zonf'd and consist of several 
layers of diffen'nt compositions and t('xtun:s, each layer containing various lithium 
minerals (spodumene, lepidolitp, amblygonit(', petalite), and in places pollucite and 
beryl. The valuable minerals are concpntratf'd towards the centers of thc flat-lying, 
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In the following chaptrrs the geology and mineral (kposit;; in the Precambrian 
Shield are discussed in some detail; Rtill further (iPtails may be found in refNPnceR 
listed at the end of each section. Bdow are Sllllllllarized Home generalizations 
regarding; the min(,ntl occurrence's in the an'as discussed in the following chapter;;: 

lI' EST H cl II' K LU": E FAU'O'y LIKE 

D!'poRit;; of gold, lithium, tungst!'n, l)('ryl, Inolybdpnum, and uranium have 
been discovered in this area. The lllORt import ant deposits arp thos(· containing 
gold. N" umerous gold-bearing quartz veinR occur in slwar and fracture zones in 
volcanic rocks. Many of these occur around thp margin;; of the Falcon Lak(' Stock, 
a diff{'!'entiat{,d gabbro-"granit(·" body that intrudes the volcanic rocks. A pipc
like body of silicified "granite" carrying sulphidps and gold occurs in the central 
part of the stock. Pyrite, pyrrhotit!', chalcopyrite, and sphalerite are the common 
sulphidcs. 

1\' unwrous large sulphide zones occur within the volcanic rocks around \Vest 
Hawk Lake. They consist largdy of pyrrhotite and pyrite and carry only small 
amounts of chalcopyritr, sphalpl'itl', and gall'na. Gold is g('Ilprally abspnt from 
thesc zones. 

Spodumene, I('pidolitl', and b!,l'yl aI'(' pr('sent in a few ppgmatit(, dykes near 
Star Lake, West Hawk Lake, and Yakon Lake. Radioaclivp ppgmatites occur in a 
schist band along the highway west of W('st Hawk Lakp. Uraninite has bN'1l identi
fied but the arnolmt of uranium-bearing material i;; small. 

Scheelite and molybdenite occur west and sO\ithwest of Barren Lake. The 
scheelite occurs in sheared volcanic rock and iR associated with epidote, brown 
garnet, and calcit<,. The grade and volume of tungstpn-llParing material is low. The 
molybdenite occurs as largp flakes and clustprs in a pegmatite dyke composed 
dominantly of pink feldspar and quartz. Some disseminated molybdenite has been 
found in quartz veins. 

CAT Lfll\E IJIR}) LAKE lVJNNJ f'lW Hf VER 

The most important deposits in the Winnipej!; HiveI' - Cat Lake area of south
eastern Manitoba are chromik, copppr-nickPl, and lithium and associated minerals. 

C'hromite is restricted to the top part of the lower (p('l'idotite) seetion of the 
diffen'ntiatpd Bird Riv!'1' Sill. By reason of its modc of origin it is improbable that 
any chromitr depm;its will be found in oilwr rocks of tIl(' arpa, ('XCl'pt possibly in 
gabbro which lies in contact with thp ppridotite. How('wr, it i;; possible that other 
chromite dpposits will bp found in peridotite not alr!'ady inwstigated. At the 
pres('nt time ther!' is little incpntiw for furth('r exploration for chromite as the 
grade and chrome :iron ratio of the known deposits ar!' too low to eompl'te with 
foreign ores. 

The known pegmatite dykes that contain lithium, beryllium, and caesium 
nearly all occur in volcanic rocks a few hundred or a f!'w thousand fpet from the 
contact between the "grcl'nstonc" and granitic int.rusions. Ste(·ply dipping dykes 
are not wl'lI zoned and ar!' likely to contain only a singl!' valuable mineral, either 
beryl or SpOdUIllPne. FIat-lying dyhs g!'nprally are zonpd and consist of scveral 
layers of diffcfC'nt compositions and t('xtures, pach laypr containing various lithium 
minNals (spodumene, l('pidolitf', amblygonite, petaliti:'), and in places pollucite and 
beryl. The valuable minerals ar(' concpntrat('d towards t1w c('nt('!'s of the flat~lying, 
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zoned dykes. Dykes which contain only beryl as the valuable mineral generally 
occur closer to the granite than do the lithium pegmatites; some beryl dykes occur 
within marginal phases of granitic intrusions. 

Large tonnages of lithium ores, and masses of the caesium-bearing mineral, 
pollucite, have been outlined but production will depend on available markets. 
Efforts to outline economic beryl deposits have been ummccessful to date. 

Deposits of copper and nickel-copper occur in gabbro and peridotite or in 
greenstone intruded by these rocks, where they are in contact with younger granitic 
intrusions. Several deposits have been drilled but tonnages and grade of material 
so far outlined are inadequate to support a profitable operation. 

lUCE LAKE - BERESFORD LAKE AREA 

The only known occurrences of economic importance in this area are gold 
deposits. These occur as quartz veins in shear and fracture zones, for the most part 
in the widest parts of the greenstone belt extending from Lake Winnipeg to the 
Manitoba-Ontario boundary. Although the quartz veins occur in nearly all rock 
types in the area, those which contain notable quantities of gold occur mainly in 
mafic rocks -- gabbro, diabase, basalt. The veins in mafic rock are accompanied 
by extensive carbonatization of the country rock and both carbonatization and pyri
tization of the wall-rock. Both gold and alteration are most prevalent in and along 
veins in mafic rock. Veins in the more felsic rocks usually lack wall-rock alteration 
and the gold content is erratic, with small high-grade shoots separated by large 
volumes of barren quartz. The common sulphide in the gold-bearing quartz veins 
is pyrite. 

A few small low-grade disseminated nickel occurrences are present in serpen
tinized peridotite and gabbro near Lake Winnipeg, Leaf Lake, and Garner Lake. 
Little work has been done on these but the area may merit further attention for 
nickel and other base metal sulphide deposits. 

Several low-grade uranium occurrences are present in quartzo-feldspathic 
schists and gneisses along the south part of the Rice Lake belt. Typical "showings" 
consist of low-grade radioactive schist intruded by pegmatite or pegmatitic granite. 
The radioactivity appears to be closely associated with concentrations of biotite. 

Towards the Manitoba-Ontario boundary numerous iron-formations consisting 
of magnetite and "chert" extend for distances of several miles. Although they may 
represent a source for commercial iron production little investigation has been 
carried out on them. 

AREA NORTHEAST OF LAKE lVINl,'[PEG 

Gold deposits occur in "greenstone" belts at Island Lake, Bigstone Lake, 
Gods Lake, Knee Lake, Oxford Lake, and along the Echimamish River. An occur
rence of nickel lies at the west end of Island Lake and a small deposit of high-grade 
copper ore has been outlined near the west end of Oxford Lake. Lithium~bearing 

pegmatites have recently been discovered ncar Knee Lake and Gods Lake. Several 
bands of iron-formation have attracted some attention at Knee Lake and near 
Pipestone Lake. 

The gold deposits in this area occur in shears in volcanic rocks commonly along 
the contact between different rock types. The most important deposit (Gods Lake 
mine) occurred in tuff beds lying between a diorite-gabbro sill and andesite. Many 
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zoned dykes. Dykes which contain only beryl as the valuable mineral generally 
occur closer to the granite than do the lithium pegmatites; some beryl dykes occur 
within marginal phases of granitic intrusions. 

Large tonnages of lithium ores, and masses of the caesium-bearing mineral, 
pollucite, have been outlined but production will depend on available markets. 
Efforts to outline economic beryl deposits have been unsuccessful to date. 

Deposits of copper and nickel-copper occur in gabhro and peridotite or in 
greenstone intruded by thpse rocks, where they are in contact with younger granitic 
intrusions. Several deposits have been drilkd but tonnages and grade of material 
so far outlined are inadequate to support a profitable operation. 

RICE LAKE - BERESFORD LAKE AREA 

The only known occurrences of economic importance in this area arc gold 
deposits. These occur as quartz veins in shear and fracture zones, for the most part 
in the widest parts of the greenstone belt extending from Lake Winnipeg to the 
Manitoba-Ontario boundary. Although the quartz veins occur in nearly all rock 
types in the area, those which contain notahle quantities of gold occur mainly in 
mafic rocks -- gabbro, diabase, basalt. The veins in mafic rock are accompanied 
by extensive carbonatization of the country rock and both carbonatization and pyri
tization of the wall-rock. Both gold and alteration are most prevalent in and along 
veins in mafic rock. V('ins in the more felsic rocks usually lack wall-rock alteration 
and the gold content is erratic, with small high-grade shoots separated by large 
volumes of barren quartz. The common sulphide in the gold-bearing quartz veins 
is pyrite. 

A few small low-grade disseminated nickel occurrences are present in serpen
tinized peridotite and gabbro ncar Lake Winnipeg, Leaf Lake, and Garner Lake. 
Little work has be('n done on these but the area may merit further attention for 
nichl and other base metal sulphide deposits. 

Several low-grade uranium occurrences are present in quartzo-feldspathic 
schists and gneisses along the south part of the Rice Lakp belt. Typical "showings" 
consist of low-grade radioactive schist intruded by pegmatite or pegmatitic granite. 
The radioactivity appears to be closely associated with concentrations of biotite. 

Towards the Manitoba-Ontario boundary numerous iron-formations consisting 
of magnetite and "chert" extend for distances of sevpral miles. Although they may 
represent a source for commercial iron production little investigation has been 
carried out on them. 

AREA NORTHEAST OF LAKE JVINNI PEO 

Gold deposits occur in "greenstone" belts at Island Lake, Bigstone Lake, 
Gods Lake, Knee Lake, Oxford Lake, and along the Echimamish River. An occur
rence of nickel lies at the west end of Island Lake and a small deposit of high-grade 
copper ore has been outlined ncar the west end of Oxford Lake. Lithium~bearing 

pegmatites have recently been discovered ncar Knee Lake and Gods Lake. Several 
bands of iron-formation have attracted some attention at Knee Lake and near 
Pipestone Lake. 

The gold deposits in this area occur in shears in volcanic rocks commonly along 
the contact between different rock types. The most important deposit (Gods Lake 
mine) occurred in tuff beds lying between a diorite-gabbro sill and andesite. Many 
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workers have commented on the close association, in this area, between the gold
bearing quartz veins and sills or dykes of quartz-feldspar porphyry and/or granitic 
stocks. 

The nickel deposit at Island Lake occurs in a serpentinized peridotite intruding 
volcanic rocks. The deposit is exposed on only a few islands and few data arc 
available. However, thr serpentinite lenses appear to lie along a major fault forming 
a broad arc extending from Ponask Lake to the cast pnd of Island Lake. 

Large bodies of serpentinite along the Fox River have been investigated for 
nickel. Exposures are poor and the drift cover thick. Thpre is some structural 
evidence that the s('rpentinite follows a major "break" extending northwest toward 
Split Lake whNe it may unite with the Thompson "break." This belt probably 
warrants further attention but the heavy drift cover will require the use of costly, 
refined geophysical surveys and extt'nsive diamond drilling. 

THOM PSON BELl' 

Exploration along this nickel belt is hampered by lack of outcrop. However, it 
has been possible to delineate the most favourable areas as lying along a narrow 
strip of intensely deformed, metamorphosed, and granitized rocks enclosing rem
nants of less altered sediments, and all intruded by lenticular serpentinite bodies. 

Disseminated nickel deposits occur within the serppntinite and at h'ast one 
massive sulphide drposit, at Thompson, lies in a sedimentary schist band intruded 
by serpl'ntinite. Most of the so-called massive ore is a sulphide breccia containing 
numerous fragments of wall-rock schist, pegmatitp, "pcgmatized" schist, and quartz. 
The pegmatite, which occurs locally within the ore zone is intrusive into both the 
schist and serpentinite. 

The nickel ores consist primarily of pyrrhotite and pentlandite. Only minor 
chalcopyrite is presrnt. However, the sulphides contain metals of the platinum 
group. 

Exploration along the extensions of the belt, where it is overlain by Palaeozoic 
limestone, has been undertaken. 

FUN FLON AREA 

The copper-zinc drposits of the Flin Flon area characteristically occur within 
andesitic volcanic rocks and display well-defined structural control; they occur in 
shear zones or drag-folds. The wall-rocks are usually schistose and consist of chlorite 
schist, sericite schist, or graphite schist; usually the wall-rocks are also extensively 
silicified and carbonatized. The deposits are closely associated with quartz-feldspar 
porphyry or diorite which may occur within or alongside the ore zone. Individual 
oreboqies arc tabular or lenticular and vary from 100 feet to several hundred feet 
long and a few feet to 70 feet or more widr. 

The sulphides, mainly pyrite, pyrrhotite, chalcopyrite, and sphalerite, are 
commonly banded. Besides copper and zinc the ores contain rrcoverable quantities 
of gold, silver, cadmium, selenium and tellurium. Some of the deposits ccntain only 
chalcopyrite, others contain both chalcopyrite and sphalerite as the valuable 
sulphide minerals. 

In addition to the gold contained in the sulphide deposits, numerous quartz 
veins carrying pyrite or arsenopyrite, and smaller quantities of chalcopyrite and 
sphalerite, are gold-bearing. Commonly these quartz veins are associated with 
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workers have comment,ed on the close association, in this area, between the gold
bearing quartz veins and sills or dykes of quartz-feldspar porphyry and/or granitic 
stocks. 

The nickel deposit at Island Lake occurs in a serpentinized peridotite intruding 
volcanic rocks. The deposi t is exposed on only a few islands and few data arc 
available. However, the serpentinite lenses appear to lie along a major fault forming 
a broad arc extending fromPonask Lake to the east ('nd of Island Lake. 

Large bodies of serpentinite along the Fox River have been investigated for 
nickel. Exposures are poor and the drift cover thick. There is some structural 
evidence that the s<'fpentinite follows a major "break" extending northwest toward 
Split Lake where it may unite with the Thompson "break." This belt probably 
warrants further attention but the heavy drift cover will require the use of costly, 
refined geophysical surveys and ext('nsive diamond drilling. 

THOM PSON BELT' 

Exploration along this nickel belt is hampered by lack of outcrop. However, it 
has be('n possible to delineate the most favourable areas as lying along a narrow 
strip of intensely deformed, metamorphosed, and granitized rocks enclosing rem
nants of less altered sediments, and all intruded by lenticular serpentinite bodies. 

Disseminated nickel deposits occur within the serpentinite and at It'ast one 
massive sulphide dpposit, at Thompson, lies in a spdimentary schist band intrudpd 
by serpmtinite. ~Iost of the so-called massive ore is Ii sulphide breccia containing 
numerous fragments of wall-rock schist, pegmatitp, "PPl?;matized" schist, and quartz. 
The pegmatite, which occurs locally within the ore zone is intrusive into both the 
schist and serpentinite. 

The nickel ores consist primarily of pyrrhotite and pentlandite. Only minor 
chalcopyrite is prespnt. However, the sulphides contain metals of the platinum 
group. 

Exploration along the extensions of the belt, where it is overlain by Palaeozoic 
limestone, has been undertaken. 

FLIN FLON AREA 

The copper-zinc deposits of the Flin Flon area characteristically occur within 
andesitic volcanic rocks and display well-defined structural control; they occur in 
shear zones or drag-folds. The wall-rocks are usually schistose and consist of chlorite 
schist, sericite schist, or graphite schist; usually the wall-rocks are also extensi vely 
silicified and carbonatized. The deposits are closely associated with quartz-feldspar 
porphyry or diorite which may occur within or alongside the ore zone. Individual 
oreboqies are tabular or lenticular and vary from 100 feet to several hundred feet 
long and a few feet to 70 feet or more wide. 

The sulphides, mainly pyrite, pyrrhotite, chalcopyrite, and sphalerite, are 
commonly banded. Besides copper and zinc the ores contain rpcovprablp quantities 
of gold, silver, cadmium, selenium and tellurium. Somp of the deposits ccntain only 
chalcopyrite, others contain both chalcopyrite and sphalerite as the valuable 
sulphide minerals. 

In addition to the gold contained in the sulphide deposits, numerous quartz 
veins carrying pyrite or arsenopyrite, and smaller quantities of chalcopyrite and 
sphalerite, are gold-bearing. Commonly these quartz veins are associated with 
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sulphide deposits. Elsewhere they are entirely ::;cparate from the sulphide occur
rences. M any of the gold-bearing quartz veins are closely related to dykes of qua.rtz
albite porphyry. The veins occur in shear or fracture zonf'S in volcanic rocks 
commonly near the contact with large granitic bod ips, or in the marginal par t. of 
the granitic bodies themselves. T he only gold production from quartz veins in this 
area has been from the Gurney mine near Cranberry Lakes where the veins uccurred 
as a replacement of a ba nd of tuff. 

FILE LAKE - SNOW LAKE - WEKUSKO LAKE AREA 

The economic sulphide deposits in this area are similar mineralogically to those 
of the F lin F lon area. They COll:,ist largely of pyrite or pyrrhotite with chalcopy
ri te, sphalerite, and galena. Some deposits contain mainly chalcopyrite, oth rs 
dominantly sphalel'ltr as the valuable sulphide. The sphalerite-rich deposits (e. g., 
Chisel J"ake) also contain more lead, gold, and silver than the copper-rich ores 
(e.g., Stall Lake). 

Unlike the Flin Flon deposits , ma.ny of those in this area occur in schists and 
gneisses such as quartz-hornblende gneiss, garnetiferous quartZ-biotite gneiss, 
chlol'ite-biotite-garnet gneiss, and hornblende-plagioclase gneiss; these rocks were 

PLATE III Diam<Jnd drilling. Drills probe deep bCi/.cath the surface to lo cat.e possible mineral 
deposits suspected as a result of geological stndies, airborne geophysical Sttrvcys, and 

ground geophysical surveys . 

sulphide d posits. Elsewhere they are entirely ::;eparate from the sulphide occur
rences. M any of the gold-bearing quartz veins are closely related to dykes of qua.rtz
albite porphyry. The veins occur in shear or fracture zonp;; in volcanic rocks 
commonly near the contact with large granitic bod ips, or in the marginal par t of 
the granitic bodies themselves. T he only gold production from quartz veins in this 
area has been from the Gurney mine near Cranberry Lakes where the veins uccurred 
as a replacement of a ba nd of tuff. 

FILE LAKE - SNOW LAKE - WEK USKO LAKE AREA 

The economic sulphide deposits in this area are similar mineralogically to those 
of the F lin F lon area. They cOll:,ist largely of pyrite or pyrrhotite with chalcopy
ri te, :;phalerite, and galena. Some deposits contain mainly chalcopyrite, oth rs 
dominantly sphalentr as the valuable sulphide. The sphal erite-rich deposits (e. g., 
Chisel Lake) also contain more lead, gold, and silver than the copper-rich ores 
(e.g., Stall Lake). 

Unlike the Flin Flon deposits , ma.ny of those in this area occur in schists and 
gneisses such as quartz-hornblende gneiss, garnetiferous quartZ-biotite gneiss, 
chlorite-biotite-garnet gneiss, and hornblende-plagioclase gneiss ; these rocks were 

PLATE III Diam<Jnd drilling. Drills probe deep bmcath the surface to locate possible mineral 
deposits suspected as a result of geoZ,)gical stndies, airborne geophysical S1LTVCYS, and 

ground geophysical surveys . 



probably derived from both sedimentary and volcanic types. The Flin Flon deposits, 
on the other hand, occur in only relatively unmetamorphosed volcanic rocks. 

The area from Elbow Lake to Herb Lake contains numerous gold deposits, 
the most important of which was the Nor-Acme deposit. at. Snow Lake. Many of 
the gold deposits are associated with folds (Nor-Acme, Squall Lake deposits), or 
occur in shear zones. 

Although quartz veins are present in the ore-bearing structures, in some de
posits the gold occurs mainly in silicified and carbonatized wall-rocks containing 
either fine or coarse arsenopyrite (Nor-Acme, Squall In other deposits, 
however, gold occurs in lenses and st.ringers of quartz in zones (Hex deposit at 
Herb Lake, and deposits near Elbow and Morton Some veins near Snow 
Lake and Herb Lake contain scheelite but attempts to outline an economic 
tungsten deposit have been unsuccessful. 

Many of the gold-bearing quartz veins and silicified rocks are closely associated 
with a distinctive quartz-eye granite that occurs in many parts of the district. 

Other deposits of significance in the area are small bodies of copper-nickel in 
gabbro at Wekusko Lake and pegmatite dykes containing spodumme at Crowduck 
Bay and east of there. 

KISSISSING AREA 

Pyrrhotite bodies carrying chalcopyrite and sphalerite occur in a series of 
complexly folded quartzite and quartzo-feldspathic gneisses intt'rbeddt'd with which 
are bands of hornblende-plagioclase The Sherritt Gordon copper-zinc 
deposit occurred in a shear zone at the folded contact between thinly bedded quart
zite and hornblende-plagioclase The sulphides wt're within a p('grnatite that 
had intruded along the contact and was later fractured. Pyrrhotitf', pyrite, chal
copyrite sphalerite, and chalmersite (cubanite) were the common sulphides. Some 
gold and silver were recovered from the ore. 

Other sulphide deposits, some reeently discovered, oeeur undf'r similar eondi
tions, Le., along contacts between rocks of diffC'rent competencips. 

A few gold deposits are known to be present in the gnrissps several miiPs east 
of Sherridon. Until recently little work has been done on thf'se and few details are 
available. 

LYNN LAKE DISTRICT 

Deposits in this area consist of the copper-nickel ores in gabbro and related 
mafic intrusions, copper-zinc deposits in volcanic rock, and gold-bearing quartz 
veins. 

The Lynn Lake copper-nickel ores occur in gabbro "plugs" intruding volcanic 
and sedimentary rocks. The Lynn Lake plug consists mainly of gabbro, norite, and 
amphibolite. The orebodies within the mafic intrusion are closely related to faults 
which cut it and which may have localized the sulphide dpposits. However, the 
orebodies themselves are displacpd by the faul ts. 

In the vicinity of the orebodies alteration to talc, serpentine, and amphibole is 
extensive. The sulphides are mainly pyrrhotite, pentlandite, and chalcopyrite. 

Some of the orebodies consist of disseminat('d sulphides; one, at least, is a 
massive sulphide deposit containing altrred inclusions of country rock, forming a 
breccia ore. 
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probably derived from both sedimentary and volcanic types. The Flin Flon deposits, 
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FIGURE 7 Index to Principal Precambrian Areas 

Numerous gabbro bodies are distributed throughout the area and most of these 
have received some attention as possible loci for other copper-nickel deposits, 

Sulphide deposits consisting largely of pyrrhotite with chalcopyrite and sphal
erite occur in volcanic and sedimentary rocks in this district, At least one large 

28 



deposit and several moderate-sized deposits carrying a few per cent copper and 
zinc have been outlined. This district warrants further investigation for copper-zinc 
occurrences. 

Gold-bearing quartz veins are widespread but little work has been done on 
most of them. They occur in shear and fracture zones in volcanic and sedimentary 
rocks, quartz-feldspar porphyry, and diorite. At Last Hope Lake a vein at least 
1,800 feet long occurs in a felsite dyke at the contact between quartzite and horn
blende schist. Sulphides (pyrite, chalcopyrite, and galena) are sparse but the vein 
carries an average of 0.21 ounces gold per ton. 

The general distribution of the various types of mineral occurrences in the 
Precambrian of Manitoba is shown in figure 7, which also outlines the various areas 
to be discussed in the following chapters. 
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CHAPTER III 


GEOLOGY AND MINERAL DEPOSITS OF THE SUPERIOR 
GEOLOGICAL PROVINCE OF MANITOBA 

For purposes of the ensuing discussion the Superior province in Manitoba will 
be dealt with in 5 sections: (1) West Hawk Lake-Falcon Lake area, (2) Cat Lake
Bird River-Winnipeg Rivrr area, (3) Rice Lake-Beresford Lake area, (4) Cross
Oxford-Gods-Island lakes area, (5) High Lake-Fox River area. 

WEST HAWK LAKE FALCON LAKE AREA 

The \Vest Hawk Lake-Falcon Lake area, also known as the "Boundary area,') 
lies east of Winnipeg along the NIanitoba-Ontario boundary and forms part of the 
Whiteshell Forest Heserve. It can be reached conveniently by the Trans-Canada 
Highway. The' area has been prospected for gold, tungsten, molybdenum, uranium, 
lithium, and base metals. Most of the mineral occurrences arc in townships 8 and 9, 
ranges 16 and 17 EPM. 

GltNEUAL GEOLOGY 

Two separate northeast-trending belts of volcanic and sedimentary rocks 
occur in the area and are intruded by a number of granitic plutons (figure 8). 

The volcanic rocks (1r consist chiefly of older maflsive and pillowed basaltic 
and andesitic flows, fragmental and tuffaceous rocks, and minor slates. Pre
dominantly sedimentary strata (2) consisting of greywacke, quartzite, argillite, 
and schists lie conformably above the volcanic sequence in the northernmost belt. 
The entire sequence of volcanic and sedimentary rocks belongs to the Keewatin 
Series as originally defined by Lawson for the Lake of the Woods district. 

One of the oldest granitic rocks is a grry gneissic granodiorite and quartz 
diorite (3) probably at least partly formed by granitization of volcanic and sedi
mentary rocks. This rock contains numerous mafic inclusions . 

. Several stocks of quartz diorite, pink and gn'y granodiorite, porphyritic grano
diorite, granodiorite and quartz diorite, and pink granodiorite (4) have been mapped 
separately by Springf'r (1952). The rocks have, in common, a massive character 
and mayor may not be consanguineous. The rocks are fine- to Ilwdium-grained. 
They are cut by numerous pink dykes of granodiorite and quartz dioritp. Micro
cline, forming large phenocrysts in the porphyritic rock, is conspicuous in the 
granodiorite. 

A distinct, coarse-grained, almost pcgmatitic microcline granite (5a) occurs 
about 5 miles northwest of Glenn. The rock is made up essentially of microcline 
and quartz, with less than 5 per cent oligoclase and biotite. 

A small body of pink fine- to medium-grained granodiorite to biotite granite 
(5b) occurs west of Caddy Lake, the pink dykes that cut the older granitic rocks 
may be relatf'd to this intrusive rock. 

I NumberA in parc>ntllPses, when refprring typps, eorrespoml to nnmbf'red units on the appropriatp, 
maps: wtwn r('f~tring: to mineral dr'posits, eorrE'spond to mlnf'ralloeaHtif'B on the maps. 
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Thry are cut by numerous pink dykes of granodiorite and quartz dioritp. Micro
cline, forming large ph('nocrysts in the porphyritic rock, is conspicuous in the 
granodiorite. 

A distinct, coarse-grained, almost pegmatitic microclinr granite (5a) occurs 
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A small body of pink fine- to medium-grained granodiorite to biotite granite 
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FIGURE 8 Geology of West Hawk Lake-Falcon Lake Area 

The Falcon Lake Stock (6), north of Falcon Lake, has been extensively studied 
by several geologists because of its possible economic significance as a source of gold. 
Brownell (1941) showed that the stock consists of an outer margin of diorite and 
gabbro, an inner core of quartz monzonite, and an intermediate ring of syenodiorite 
and granodiorite. Angular and rounded inclusions of what appears to be the older 
diorite are found at the margin of the quartz monzonite core. 

Brownell indicated that the acidity increases gradually towards the center of 
the stock. An hypothesis of simple mUltiple intrusion was discarded in favour of a 
theory that an acid magmatic differentiate rose from depth, forced out and replaced 
more basic interstitial fluids from already unconsolidated diorite, thus forming the 
inner core of quartz monzonite. Another hypothesis is that the basic outer part of 
the stock is the result of contamination by the surrounding volcanic rocks. 

Two quartz-porphyry intrusions (7), one south of Star Lake, the other along 
the north shore of Falcon Lake are characterized by numerous stubby feldspar 
tablets. The porphyry is a massive to somewhat schistose rock. The relationship 
to the other plutons of the area is unknown. 
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A pyroxenite body (8) approximately 500 feet wide and Y2 mile long is exposed 
west and slightly north of McGillivray Lake. The rock is composed almost entirely 
of hypersthene. The pyroxenite may be younger than the surrounding porphyritic 
granite. 

Several diabase and lamprophyre dykes are scattered throughout the area. 
They commonly contain disseminated sulphides. 

A moderate grade of metamorphism is characteristic of the volcanic and sedi
mentary rocks of the area. There is widespread evidence of alteration within all 
rocks. Carbonate is generally abundant in the volcanic rocks, especially near shear 
zones, and silicification is widespread both in the volcanic and sedimentary rocks. 
There is evidence that certain silicified rocks originally were tuffs. In the quartzo
feldspathic rocks it is impossible to determine how much of the quartz is introduced 
and how much represents primary quartz. Most commonly obscure bedding indi
cates their sedimentary origin but at places the rocks are massive or show irregular 
dark and streaky structures resembling flow structures. 

An interesting result of metasomatic replacement is the development of 
"cherty" rocks along the north shore of Falcon Lake. Silicification of massive and 
minor pillowed andesite produced "rhyolite" and that of thinly bedded tuffs gave 
rise to "chert." 

The volcanic and sedimentary rocks of the area are steeply dipping and trend 
east-northeast. A major anticlinal axis is situated south of West Hawk Lake and a 
synclinal axis, west of Shoal Lake. 

Crumpling of the rocks west of Star Lake produced a series of minor anticlines 
and synclines plunging northeast. The crumpling may have accompanied or follow
ed the intrusion of the granitic rocks as the strata appear to have been squeezed by 
or against the intrusion. 

The foliation in the gneissic granitic rocks is usually parallel to the bedding of 
the volcanic and sedimentary rocks. 

There is no indication of prominent faults in the area. Shears and fractures in 
which the mineral deposits occur strike in two general directions - east and north
east. Most of them dip steeply northward. These sheared and mineralized zones 
are numerous west of the Falcon Lake stock, around Star Lake, and around West 
Hawk Lake. 

MINERAL OCCURRENCES 

Gold 

The search for gold in the West Hawk Lake district began shortly after the 
turn of the century. The attention of prospectors was directpd first to numerous 
sulphide lenses in the Keewatin volcanic and sedimentary rocks. Later, quartz 
veins associated with the Falcon Lake stock were found to be more promising for 
the occurrence of gold. Most of the numerous trenches, pits, and prospect shafts 
found in the area date from between 1900 and 1920. 

The veins occur either in the granodiorite ring or quartz monzonite core near 
the contact between the two main phases of the intrusion as well as in the volcanic 
rocks in the immediate vicinity of the Falcon Lake stock. There are no major, 
large-scale shear or fracture zones in the area. This lack of major structure which 
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Crumpling of the rocks west of Star Lake produced a series of minor anticlines 
and synclines plunging northeast. The crumpling may have accompanied or follow
ed the intrusion of the granitic rocks as the strata appear to have been squeezed by 
or against the intrusion. 

The foliation in the gneissic granitic rocks is usually parallel to the bedding of 
the volcanic and sedimentary rocks. 

There is no indication of prominent faults in the area. Shears and fractures in 
which the mineral deposits occur strike in two general directions - east and north
east. Most of them dip steeply northward. These sheared and mineralized zones 
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found in the area date from between 1900 and 1920. 
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the contact between the two main phases of the intrusion as well as in the volcanic 
rocks in the immediate vicinity of the Falcon Lake stock. There are no major, 
large-scale shear or fracture zones in the area. This lack of major structure which 
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would localize gold-brarmg solutions may be the principal reason for the widespread 
dissipation of gold mineralization and the absence of a producing mine in the area. 

Homestake Explorations Limited. Gold-bearing deposits on the Sunbeam, Moon
beam, Waverley and adjacent claims (1)1 have been investigated intermittently 
since the early part of the century. Between 1936 and 1941 Sunbeam Kirkland 
Gold .Mines Limited drilled a deposit on the Sunbeam claim and sunk a shaft to a 
depth of 400 fpet. In 1941 Goldbeam Mines Limited acquired the assets of the 
former company, did further diamond drilling, and outlined another deposit on the 
Waverley claim. In 1945 and 1946 a shaft was sunk to 500 feet on this deposit. In 
1946 the combined reserves of, the two dpposits wrre estimated by the company to 
be 550,650 tons averaging 0.293 ounces gold per ton before dilution. Gold-bearing 
zones are also known to occur on the Moonbeam, Gold Coin, and Sunday claims. 

No work has been done on any of these deposits since 1946. In 1950 the 
property was sold to Homestakc Explorations Limited, and in 1960 it consisted 
of 21 leases. 

The deposit on the Sunbeam claim consists of a pipe-like body of silicified 
quartz monzonite situated near the edge of the inner core. At surface the drposit is 
roughly circular in outline with an area of about 2,200 square feet. It increases with 
depth, and on the second level (at 200 feet) it has an area of over 3,000 square feet. 
The pipe plunges at angles of 55 to 65 degrees in a direction north 30 degrees west. 
Around the margins of, and concentric with, the pipe, the quartz monzonite exhibits 
faint banding. This led Brownell to suggest that the pipe-like channel which ad
mitted the ore-forming fluids represents the last portion of the quartz monzonite 
core to consolidate. A flat-lying fault between the third and fourth levels of tht 
mine displaces the lower part of the orebody northward for 65 feet. Several other 
northeast-trending fractures displace the deposit for distanccs of a fcw inches to 
several feet. Some of them arc filled with quartz. The main sulphide mineral 
disseminatcd throughout thc silicified quartz monzonite is pyrite. Pyrrhotite, 
arsenopyrite, sphalcritf', galena, tennantite, and chalcopyrite occur in minor 
quantities. 

On the Waverley claim several hundred thousand tons of material approaching 
ore grade arc reported to have been outlined in three closely-spaced bodies which 
occur in the ring of granodiorite. 

Star Lake Gold jvfines Limited. This company holds a group of patented claims (2) 
formerly owned by Penniac Re('f Gold Mines Limited. Before 1915 a shaft was 
sunk to 65 feet on the ;\10ore claim and 100 feet of lateral work was done. Old 
company reports show high values in gold and small quantities of silver, platinum, 
and iridium. In 1938, Star Lake Gold Mines Limited did about 1,600 feet of dia
mond drilling and reported encouraging results. Since that time the property has 
been inactive. The deposit consists of scattered stringcrs of vein quartz in a zone of 
dark silicified and mineralized agglomerate. 

Falnora Gold jl{nes Limited. This company holds a group of claims at the east end 
of Falcon Lake. On the Thompson 2 claim (3) there is a gold deposit on which 

1 Numbers in parentheses. when referring to rock typ€'s, correspond to numbered rock units on the a.ppropriate 
maps; when referring to mineral deposits, they correspond to mincJ'allocalit.ics shown on the maps, 

33 
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beam, Waverley and adjacent claims (1)1 have been investigated intermittently 
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The deposit on the Sunbeam claim consists of a pipe-like body of silicified 
quartz monzonite situated near the edge of the inner core. At surface the deposit is 
roughly circular in outline with an area of about 2,200 square feet. It increases witb 
depth, and on the second level (at 200 feet) it has an area of over 3,000 square feet. 
The pipe plunges at angles of 55 to 65 degrees in a direction north 30 degrpes west. 
Around the margins of, and concentric with, the pipe, the quartz monzonite exhibits 
faint banding. This led Brownell to suggest that the pipe-like channel which ad
mitted the ore-forming fluids represents the last portion of the quartz monzonite 
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mine displaces the lower part of the orebody northward for 65 feet. Several other 
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disseminated throughout the silicified quartz monzonite is pyrite. Pyrrhotite, 
arsenopyrite, sphalerite, galena, tennantite, and chalcopyrite occur in minor 
quantities. 

On the Waverley claim several hundred thousand tons of material approaching 
ore grade are reported to have been outlined in three closely-spaced bodies which 
occur in the ring of granodiorite. 

Star Lake Gold ]vlines Limited. This company holds a group of patented claims (2) 
formerly owned by Penniac Reef Gold Mines Limited. Before 1915 a shaft was 
sunk to 65 feet on the Moore claim and 100 feet of lateral work was done. Old 
company reports show high values in gold and small quantities of silver, platinum, 
and iridium. In 1938, Star Lake Gold YIines Limited did about 1,600 feet of dia
mond drilling and reported encouraging results. Since that time the property has 
been inactive. The deposit consists of scattered stringers of vein quartz in a zone of 
dark silicified and mineralized agglomerate. 

Falnora Oold j1,;lines Limited. This company holds a group of claims at the east end 
of Falcon Lake. On the Thompson 2 claim (3) there is a gold deposit on which 

1 Numbers in parentheses, when referring to rock types, correspond to numbered rock units on the a.ppropriate 
mapa; when referring to mineral deposits, they (~orr{'.spond to mineral localities shown on the maps, 
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considerable surface work and some drilling had been done prior to its acquisition 
by the present company. Falnora Gold Mines Limited drilled a few holes into the 
deposit in 1949. 

The deposit occurs in a zone of sheared tuffaceous rock interbanded with 
andesite. Anarrow porphyry dyke cuts the rocks a few feet north of the shear. The 
ore-bearing section consists of a hard, dense grey siliceous rock that may be a felsite 
sill or silicified volcanic rock. Very little vein quartz is present. The shear is up to 
12 feet wide and the mineralized zone ranges in width from 2 to 4 feet and occurs 
along the western 500 feet of the shear. The eastern 250 feet of this zone is well 
mineralized with pyrite; sulphides are less abundant in the western part. 

I 

The easterly section of the deposit is reported to average 0.44 ounces gold per 
ton across a width of 2.1 feet for a length <1f 250 feet. Two shipments of ore taken 
from an open cut along the length of the deposit averaged 1.95 ounces gold per ton 
(38 tons) and 2.38 ounces gold per ton (18 tons). Some drill holes are reported to 
have intersected sections with high gold content. 

Limited surface work has been done on several other gold occurrences in the 
area, in particular on the Gem-Sheba (4), Rad (5), Boyes (6), Jewel (7), and Four 
Leaf Clover (8) claims. About 1,500 feet of diamond drilling was completed on the 
Thor claims (9), in 1938. The gold content of most veins appears to be very erratic. 
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Tungsten 

Scheelit,e occurs in shears and fractures along a northeast-trending zone (10) 
passing west of Barren Lake. Some occurrences were discovered in 1918 at which 
time a small,amount of cobbed ore was shipped from the area. During the early 
part of World War II other deposits were discovered and in 19,12 a thorough 
investigation of all the known deposits was made by J. D. Bateman of the Geological 
Survey of Canada and A. S. Dawson of the Manitoba Mines Branch. 

Bateman's work (194:5) indicated that the deposits known to date are of little 
economic interest, mainly on account of their small size. The deposits occur on 
claims M.G.T.3 and 4, Felsite 1 and Lake 10. The total tonnage "in sight" grading 
1 per cent WOa was found to be 31 tons. 

Scheelite is present in stringers and small lenses of sugary quartz. Where 
quartz stringers are absent the shear zone contains abundant secondary hornblende. 
The deposits are from 12 to 35 feet in length and 1 to 5 feet in width, with an average 
width of 2 feet. Some consist of single shear zones; others occur in en echelon 
arrangement with lenses successively offset northwest along the northeasterly 
strike. The deposits dip southeast and plunge northward at angles of 60 degrees 
or more. The scheelite is either disseminated or concentrated in small pods. Other 
minerals present are garnet, epidote, pale hornblende, and calcite. 

1l1olybdenum 

Molybdenite occurs in pegmatite dykes and quartz veins west and southwest of 
Barren Lake (11). 1-'lost of the mineralized bodies are found entirely within the 
Keewatin schist and greenstone. During the first world war, attempts were made 
to recover some molybdenite by hand-cobbing some of the pegmatites. 

The main constituents of the dykes are pink feldspar and quartz. The molyb
denite occurs as crystals varying from a fraction of an inch up to 3 inches in diameter. 
At places, it forms large clusters of radiating crystals. Native bismuth and gold 
have been reported to be associated with molybdenite. 

Molybdenite in small hexagonal crystals is also found in equigranular granitic 
dykes. Small veinrets of molybdenite flakes are found traversing quartz veins. 

The radioactive pegmatites along Highway No.4 contain scattered small 
flakes of molybdenite. 

Lithiurn and Berylliurn 

Two pegmatite dykes (12) containing lithium and beryllium minerals occur 
about 3 miles northeast of Glenn on the Greater Winnipeg Water District Railway. 

On the Lucy No. 1 claim, the pegmatite is exposed in a trench 50 feet by 15 
feet. The minerals of the dyke are pink and white feldspar in large crystals, granular 
albite, black tourmaline, blue acicular tourmaline, blue apatite, fluorite, pale 
silvery lithium mica, pyrophyllite, pale green beryl, and white spodumene in crystals 
up to 12 inches in length. Spodumene constitutes up to 25 per cent of the rock in 
the south portion of the dyke. 

On the AD No.2 mining claim a pegmatite is exposed for a length of 60 feet in 
an easterly direction and contains pink and white feldspar, smoky quartz, biotite, 
white to pale green beryl, and spodumene. 

Another lithium deposit (13) occurs near West Hawk Lake. 
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Uranium 
Uranium-bearing minerals occur in pegmatite zones (14, 15, 16), which lie 

near the porphyritic granodiorite and gneissic granodiorite near Highway No.4 
south of Bear Lake. The pegmatites are composed of microcline, albite or oligoclase, 
biotite, hornblende, apatite and garnet with minor pyrite, pyrrhotite, magnetite, 
and molybdenite. X-ray powder photographs indicate that uraninite mixed with 
some thorite is present. 

The Whiteshell Uranium Syndicate carried out a scintillometer and sampling 
program on the deposits in 1950. Springer (952) lists results of numerous assays 
done by the Radioactivity Laboratory of Ottawa from channel samples on the 
Found and Triangle groups of claims. The best selected sample contained 0.58 
per cent U30S. 

Sulphides 
Sulphides are widespread in the area west of West Hawk Lake. Some deposits 

occur in andesite but the majority are restricted to beds of sedimentary rocks 
(map-unit 2) and confined to shears that strike parallel to the bedding. 

The sulphide bodies consist largely of pyrrhotite but some also contain con
siderable amounts of pyrite. They are either massive or disseminated and occur as 
stringers, lenses, and pods in the schists. Only very small amounts of nickel, copper, 
zinc, and tin have been reported from these deposits, and none are considered of 
economic significance. 
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CAT LAKE - BIHD IUVEH - WINNIPEG RIVER AREA 

This district is well known for the pegmatite dykes containing deposits of 
lithium, beryllium, and (recently discovered) caesium, for the large chromite 
deposits within the Bird Hiver gabbro-peridotite sill, and for the copper-nickel 
deposits along the lower contact of the sill. Although the area has been prospected 
for more than 40 years and many mineral deposits have been discoverpd, several in 
the past few years, no mines have yet (1962) been brought into production. How
ever, shafts have been sunk and underground development was carried out between 
1956 and 1961 on 3 deposits. 

II IS'1'Oll Y OF EX PL()RA~ 'PION 

The region along the Winnipeg, Bird, and Maskwa rivers has undergone several 
periods of exploration. During the first of these, beginning about 1920 and lasting 
until 19:30, several copper-nickel and copper deposits, as well as numerous pegmatite 
dykes containing lithium, beryllium, and tin were discovered. Development work 
consisted largely of sinking shallow prospect shafts, although some underground 
development was carried out on two small tin deposits. During the 1930's several 
thousand feet of diamond drilling were done on a few sulphide deposits. 

Chromite was discovered north of Bird River in 1942 and several deposits were 
drilled, as a result of which large reserves of low-grade chromite were outlined. 

During the 1950's further drilling was done on some of the copper-nickel 
occurrences but the main activity, reaching a peak in 1955 and 1956, was the in
vestigation of lithium deposits. This involved drilling of several deposits discovered 
many years ago as well as the discovery of a few new occurrences. Shafts were 
sunk in 1957 on two lithium deposits, (6) and (23) on figure 10. 

Reconnaissance geological mapping was conducted along the main water 
courses in 1912 by the Geological Survey of Canada and during the 1920's the 
Survey mapped parts of the area at one mile to the inch. In 1948 and 1951 more 
detailed mapping, at mile to the inch, was done by the Manitoba Mines Branch 
The most interesting parts of the area were mapped, at 1,000 feet to the inch, by 
the .Mines Branch. in 1954, 1955, and 1956. 

GENERAL GEOLOGY 

Figure 10 ilhistrates the geologic features of the area. Outcrops are widespread 
and well exposed in most parts of the district; glacial deposits (clay, sand, and 
gravel) are not thick. The Rice Lake group consists of a lower assemblage of vol
canic rocks, mainly pillowed andesite's and basalts, overlain by a series of grey
wacke, impure quartzite, and arkose, with minor conglomerate, slate and chert. 
The volcanic and sedimentary rocks are in part inh·rbedci<'d. Both are intruded by 
mafic and ultramafic rocks of the Bird River Sill, a diffeJ'entiatC'd complex composed 
of (from bottom to top) peridotite, narrow bands of pyroxenite and olivine gabbro, 
hornblende gabbro, and in places, anorthositic gabbro. 

The sill is composed principally of a lower peridotite band and an upper horn
blende gabbro band. The average thickness is 3,000 feet, with a maximum of 6,000 
feet. The total length of the various intrusions and cross-faulted segments of the 
sill is about 20 miles along the Bird River belt, and 7 miles along the Euclid Lake
Cat Creek section. 

37 

CAT LAKE - BIRD RIVER - WINNIPEG RIVER AREA 

This district is well known for the pegmatite dykes containing deposits of 
lithium, beryllium, and (recently discovered) caesium, for the large chromite 
deposits within the Bird River gabbro-peridotite sill, and for the copper-nickel 
deposits along the lower contact of the silL Although the area has been prospected 
for more than 40 years and many mineral deposits have been discover<'d, several in 
the past few years, no mines have yet (1962) been brought into production. How
ever, shafts have been sunk and underground development was carried out between 
1956 and 1961 on 3 deposits. 

IIISTORY OF EXPLORATION 

The region along the Winnipeg, Bird, and Maskwa rivers has undergone several 
periods of exploration. During the first of these, beginning about 1920 and lasting 
until 1930, several copper-nickel and copper deposits, as well as numerous pegmatite 
dykes containing lithium, beryllium, and tin were discovered. Development work 
consisted largely of sinking shallow prospect shafts, although some underground 
development was carried out on two small tin deposits. During the 1930's several 
thousand feet of diamond drilling were done on a few sulphide deposits. 

Chromite was discovered north of Bird River in 1942 and several deposits were 
drilled, as a result of which large reserves of low-grade chromite were outlined. 

During the 1950's further drilling was done on some of the copper-nickel 
occurrences but the main activity, reaching a peak in 195.5 and 1956, was the in
vestigation of lithium deposits. This involved drilling of several deposits discovered 
many years ago as well as the discovery of a few new occurrences. Shafts were 
sunk in 1957 on two lithium deposits, (6) and (23) on figure 10. 

Reconnaissance geological mapping was conducted along the main water 
courses in 1912 by the Geological Survey of Canada and during the 1920's the 
Survey mapped parts of the area at one mile to the inch. In 1948 and 1951 more 
detailed mapping, at Y2 mile to the inch, was done by the ~lanitoba Mines Branch 
The most interesting parts of the area were mapped, at 1,000 feet to the inch, by 
the :Mines Branch. in 1954, 1955, and 19.56. 

GENERAL GEOLOC; Y 

Figure 10 ilhistrates the geologic features of the area. Outcrops are widespread 
and well exposed in most parts of the district; glacial deposits (clay, sand, and 
gravel) are not thick. The Rice Lake group consists of a lower assemblage of vol
canic rocks, mainly pillowed andesites and basalts, overlain by a series of grey
wacke, impure quartzite, and arkose, with minor conglomerate, slate and chert. 
The volcanic and sedimentary rocks are in part intprbeddrd. Both are intruded by 
mafic and ultramafic rocks of the Bird River Sill, a differentiatrd complex composed 
of (from bottom to top) peridotite, narrow bands of pyroxenite and olivine gabbro, 
hornblende gabbro, and in places, anorthositic gabbro. 

The sill is composed principally of a lower peridotite band and an upper horn
blende gabbro band. The average thickness is 3,000 feet, with a maximum of 6,000 
feet. The total length of the various intrusions and cross-faulted segments of the 
sill is about 20 miles along the Bird River belt, and 7 miles along the Euclid Lake
Cat Creek section. 

37 



The volcanic, sedimentary, and mafic intrusive rocks have all been invaded by 
granitic intrusions ranging in composition from quartz diorite to granite and peg
matite. Most of the granitic rocks (excepting the pegmatite) occur as large bodies 
enclosing the volcanic-sedimentary bel ts. However, in the eastern third of the 
area much pegmatitic granite and pegmatite occur well within the volcanic and 
sedimentary rocks. Apparently large bodies of granite lie not far below the surface, 
for many of these volcanic and sedimentary rocks are granitized. Grade of regional 
metamorphism also increases eastward; the rocks in the eastern part of the area 
have been recrystallized to quartz-feldspar-mica schists and hornblende-plagioclase 
schists. 

The regional structure of the area, as determined from tops of pillow lavas and 
the sequence of rock types in the northern and southern occurrences of the differen
tiated Bird River Sill, is anticlinal (figure 11). However, an important synclinal 
structure occurs within the belt along the Bird River. Several cross-faults displace 
the volcanic and sedimentary rocks, the Bird River Sill, and granitic rocks. The 
horizontal displacement along some of these is more than a mile, and one is as 
much as 3 miles. A major longitudinal fault marks the contact between the sedi
mentary rocks and the Bird River Sill west of Bird Lake. Elsewhere the contact 
between the sediments and the sill is not exposed. 

MINERAL DEPOSITS 


Chromite 


Chromite occurs as stratiform deposits within the lower, peridotite, part of 
the Bird River Sill. The chromite horizon lies parallel to and 175 feet or so below 
the gabbro-peridotite contact. Bands of dense and disseminated chromite are 
separated by layers of peridotite containing variable but small amounts of chromite. 

The deposits are of two principal types, differing only in the thicknesses and 
distribution of chromiferous bands. Those on the Chrome and Page properties 
(21 and 18) consist of 3 zones. An upper main chromite zone, 6 to 10 feet wide, 
consists of alternating layers of dense ore, disseminated ore, and peridotite, all 
exhibiting sharp banding; about 30 feet below this is a narrow chrome band of dense 
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ore, and another 30 feet below that is a stringer zone. This type of occurrence is 
illustrated in figure 12 (A). In contrast to these are the occurrences (10 and 11) 
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illustrated in figure 12 (R), which consist of alternating thin bands of about a foot 
thick, of dense ore and disseminated or(" across widths of 50 to 100 feet. 

A large number of closely spaced transverse faults cut the chromite zones up 
into short blocks. Inmost places the displacement is only a few feet but in some 
cases the horizontal displacement may be as much as 300 feet. 

Dense chromite ore contains 40 to 75 per cent ehromite in small irregular to 
rounded and octahedral grains about 0 . .5 millimet(Ts across. Typical disseminated 
ore contains about 25 per cent chrolllite. Many of the chromite crystals contain 
small silicate nucki. The chromic oxide conte'nt of diffen'nt bands varies from a few 
per cent for chromif('fous peridotite to 30 pf'r cent for dense ore. Average grades 
for individual bands and entire zones arc shown on figure 12. The chrome:iron 
ratio is low, about 1:1 for low-grade disseminated or(~ to a maximum of IJkl 
for dense ore. Tests indicate that little difficulty is encountered in obtaining con
centrates of 40 per cent Cr203 but concentration produces only a slight improvement 
in the chrome :iron ratio. 

Parts of the main chrome band have bef'n drilled to a depth of 650 fcct and 
indicated reserves are 874,000 tons grading 25.2 per cent Cr203 on the Page property 
(Manitoba Chromium Limited, locality 18), and 1,220,000 tons grading 18.2 per 
cent Cr203 on the Chrome property (Gunnar Afines Limited, locality 21). The 
actual reserve's are probably many times these figures for only parts of each property 
have been drilled and the chromite bands arc generally persistent. The deposit at 
Bird Lake (11) was drilled by Petra Chromite Limited to a depth of 200 feet and 
was estimated to contain 3,000,000 tons grading 7 percent Cr203 to that depth. 
The occurrence at Euclid Lake (10) is similar to that at Bird Lake, and is reported 
by Gunnar Mines Limited to contain 11,000,000 tons averaging 4.6 per cent Cr203 
to a depth of 1,000 feet. 

Lithium and Beryllium Deposits 

Pegmatite dykes containing lithium and beryllium minerals. occur in volcanic 
and granitic rocks close to the margins of the large granitic intrusions. :\-lost of the 
lithium dykes are in volcanic rocks; the beryllium dykes, if in volcanic rocks, occur 
closer to the granite than the lithium dykes. Many be'ryllium pegmatites occur 
within the granite. The most important dykes are those containing lithium minerals 
and these may be either vertical or nearly horizontal bodie'S. 

The more or less horizontal dykes generally arc zoned, though not simply, for 
particular bands are not ne'cessarily repeated on both sides of the' core. The re'sult of 
the zoning is that the various valuable silicate mine'rals arc concpntrated in different 
bands or lenses. The main lithium minerals found in the flat dyke'S are spodumene, 
amblygonite, petalite, lepidolite, and tripbylite; spoduIlJe'ne is most abundant. 
Although generally in separate bands or lenses, all of the lithium minerals occur in 
intermediate or core zones and are closely associated with quartz. The deposit on 
the north shore of Bernic Lake (2.5) contains lenses of pollucite as well as lithium 
minerals. Some of the fiat-lying zoned dykes contain small amounts of beryl, 
tantalite-columbitc, and cassiterite but these do not appear fo be important con
stituents of any of the lithium-be'aring pegmatites. 

Most of the fiat, zoned dykes are coarse-grained, containing crystals several 
inches to several feet across. Much of the spodumene, however, is intergrown with 
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the zoning is that the various valuable silicate min{'rals are concpntrated in different 
bands or lenscs. The main lithium minerals found in the flat dykes are spodumene, 
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Most of the flat, zoned dykes are coarse-grained, containing crystals several 
inches to several feet across. Much of the spodumene, however, is intcrgrown with 
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quartz and very large crystals of pure spodumene are rare. Besides lepidolite, which 
occurs as aggregates of small purple or yellowish green flakes, large flakes of grey 
or lilac coloured zinnwaldite and pale green lithium-bearing muscovite are present 
in the zoned dykes. These latter micas contain only minor LhO and occur in zones 
that are intermediate between the wall zone and main lithium zones and that are 
composed dominantly of feldspar (cleavelandite, microcline, or perthite) and quartz. 
The wall and border zones of the flat dykes are composed mainly of albite and 
tourmaline. 

Excellent examples of nearly horizontal, zoned dykes are those occurring at 
Bernie Lake. Chemalloy Minerals Limited have done considerable underground 
exploration on the deposit (25) near the west end of Bernic Lake. Those at the east 
end of the lake (26) have been drilled and trenched by Lithium Corporation of 
Ca'nada Limited. Zoning of the latter dykes is illustrated in figure 13. Spodumene, 
lepidolite, amblygonite and petalite are important constituents of these pegmatites. 
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The steeply dipping lithium-bearing dykes are mineralogically much simpler 
than the flat-lying pegmatites; they consist of only two or three zones and contain 
spodumene but lack or contain only minute amounts of petalite, amblygonitc, lepi
dolite, and triphylite. The border zones of the vertical dykes consist of fine-grained 
albite and quartz which grade into wall zones of coarser quartz and albite with 
minor spodumene. The central parts, which make up the bulk of the dykes, consist 
of medium-grained albite, quartz, and spodumene. The spodumene may occur in 
small closely spaced lenses composed of quartz-spodumene intergrowth or as crystals 
scattered throughout the quartz-feldspar aggregate. Examples of vertical dykes 
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The wall and border zones of the flat dykes are composed mainly of albite and 
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Bernic Lake. Chemalloy M'inerals Limited have done considerable underground 
exploration on the deposit (25) near the west end of Bernic Lake. Those at the east 
end of the lake (26) have been drilled and trenched by Lithium Corporation of 
Canada Limited. Zoning of the latter dykes is illustrated in figure 13. Spodumene, 
lepidolite, amblygonite and petalite are important constituents of these pegmatites. 
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scattered throughout the quartz-feldspar aggregate. Examples of vertical dykes 
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are those at Cat Lake (lrgon claim, locality 7) on which some underground develop
ment was done by Lithium Corporation of Canada Limited, and those (3) north of 
Maskwa Lake which were drilled by Lithia Mines and Chemicals Limited. 

The following reserves have been reported for several lithium properties: 

LOCALITY TONXAGE GRADE 

3 (two dykes) 4,000,000 tons 1.28% Li20 
5 600,000 tons 1.4 % LbO 
7 1,200,000 tons 1.51% LbO 

25 8,000,000 tons 1.85% Li20 
26 800,000 tons 2.13% LbO 

In addition the deposit (25) of Chemalloy Minerals Limited is reported to 
contain 300,000 tons of pollucite averaging between 25 and 30 per cent caesium. 

Although beryl is present in small quantities in the outer intermediate zones 
of some lithium-bearing dykes, this mineral more commonly is concentrated in 
dykes lacking or containing only minor amounts of lithium. The beryl pegmatites 
are composed mainly of pink and flesh-coloured micro cline (perthite), albite, glassy 
quartz, muscovite, biotite and/or zinnwaldite. Beryl is closely associated with 
quartz and books of zinnwaldite or pale yellowish green muscovite containing a few 
tenths of a per cent LbO. The beryl is usually distributed irregularly throughout 
the dykes as small to large crystals. The beryl dykes commonly contain small 
amounts of tantalite, columbite, topaz, uraninite, and monazite. 

Pegmatite dykes containing beryl are common along the Winnipeg River, south 
of Shatford Lake, and around Cat Lake. A small pod of high-grade beryl (now 
removed) was present in a dyke (separate from the lithium dyke) on the property 
now held by Chemalloy l~finerals Limited at Bernic Lake (23); a poorly exposed 
beryl pegmatite on which little work has been done was discovered in 1956 at the 
east end of Bernic Lake (26), also separate from the lithium dykes. The beryl 
content appears to be fairly high. The most important deposits appear to be those 
near Greer Lake (40) where, in 1957, Dalhart Beryllium Mines and Metals Corpora
tion engaged in a program of stripping, trenching, and drilling. The work to date 
has outlined several lenses of material amounting to a few hundred thousand tons 
averaging about 0.5 per cent beryl. Large crystals of beryl (with some uraninite) 
also are present in the Huron dyke (37) south of the Winnipeg River. Little work 
has been done on the remainder of the beryl occurrences along the Winnipeg River. 

During the early 1930's attempts were made to outline commercial tin deposits 
at Shatford Lake (32) and Bernic Lake (25) but these were unsuccessful. Shafts 
were sunk on both deposits and it was the drilling done at Bernic Lake after the 
operation was suspended that revealed the presence of spodumene on the property 
now held by Chemalloy Afinerals Limited. 

A few crystals of cassiterite occur in the wall zones of some dykes, in a coarse 
quartz-feldspar-mica aggregate in others, and in an albitite phase of one dyke (29). 
The latter is the largest of any known occurrence in the area. The surface zone 
averaged 0.35 per cent tin across an area 4.7 feet by 320 feet; drilling revealed 
narrower widths and lower grade at depth. 
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It is of interest to note that radioactive age determinations on uraninite from 
the Huron beryl deposit (37) and on lepidolite from the Bob (former Silverleaf) 
deposit (36) gave ages of 2,600 million years, which is regarded as a minimum age 
for the Superior geological province. 

One other aspect of the pegmatite deposits requires comment. This is the 
difficulty frequently encountered in mineral identification. Most of the valuable 
silicate minerals (spodumene, amblygonite, beryl, petalite, poilu cite) are white or 
nearly white in colour and may be easily confused with one another or even with 
quartz and feldspar. 

Base .M eial Deposits 

Base metal deposits containing copper and nickel occur in or along the edges 
of gabbro and peridotite. The most important occurrences are those marked 1, 6, 
and 13, on figure 10. Some of the deposits in the area (for example, those cited 
above) contain both copper and nickel; others (14, 15, and 16) contain mainly copper. 

The deposits north of Maskwa Lake (1) consist of pyrrhotite, pentlandite, and 
chalcopyrite disseminated throughout gabbro and peridotite adjacent to their 
contacts with basalt. These occurrences were discovered in 1917 and have been 
partly drilled several times, most recently by Maskwa Nickel Chrome Mines Limit
ed. Small tonnages, averaging a fraction of a per cent nickel and copper have been 
outlined. 

West of Cat Lake (6) sulphides are disseminated through a small gabbro plug 
in basalt adjacent to granitic rocks. New Manitoba lvIining and Smelting Company 
Limited report reserves of 2,000,000 tons averaging 0.33 per cent nickel and 0.75 
per cent copper to a depth of 425 feet. A shaft has been sunk on the deposit and 
development work has been carried out to the 500-foot level; a concentrator was 
erected on the property in 1957 but no production has yet been achieved (1961). 

The deposits (12, 13, 14, 15) west of Bird Lake occur at the contacts between 
granite, and peridotite and gabhro. The largest of these (13) consists of a series of 
sulphide lenses composed of massive and disseminated pyrrhotite, pentlandite, 
chalcopyrite, cubanite, pyrite, and magnetite. The sulphides occur in fractured 
peridotite and basalt lying between peridotite and granite. Small stringers of 
sulphide penetrate the granitic rocks. Quartz and carbonate are common though 
not abundant in the sulphide zone. It appears that the sulphides (perhaps originally 
disseminated throughout the peridotite) have been "re-worked" and concentrated 
by the action of the intruding granite. The part of the sulphide zone covered by the 
Chance and Colossus 12 claims was drilled by lvI askwa Nickel Chrome 1vlines Limited 
in 1953. Reserves to a depth of 500 feet are reported to be 1,213,000 tons averaging 
1.23 per cent nickel and 0.37 per cent copper. 

Small lenses of massive chalcopyrite occur on the Wento claim (15) in gabbro 
intruded by granite. Disseminated chalcopyrite and pyrrhotite on the Colossus 
claim (14) occur in a small lens of basalt intruded by peridotite and granite. South 
of the Winnipeg River (35) chalcopyrite and pyrrhotite are disseminated in a narrow 
gabbro sill intruding basalt and intruded by granite. The sulphides in this deposit 
occur both in the gabbro and in granite stringers cutting the gabbro. The deposit 
was drilled by Lithium Corporation of Canada Limited in 1956; low values in copper 
and nickel were encountered. 
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P LATE IV Aerial view of Winnipeg Ri" a, looking south. High rocle "idges (white, grey) a're granitic 
rocks. The rive'r fol/I]ws a band of softa volcanic rocks. 

Miscellaneous M~inerals 

Besides the deposit. discussed above, some atLention has been paid to occur
rences of fuchsite, rose quartz, feldspar, and gold. Feldspar is abundant in most 
pegmatite dykes in the area and a few dykes, or parts of them at If':1:-; i, are composed 
mainly of this mineral. lVlicrocline and albite of ceramic grade were quarried from 
a larre body (42) at the northeast corner of Greer Lake, betwren 1933 and 1939. 

Chromium-bearing mica, fuchsile, occurs south of the Winnipeg River (:14) in 
"pearl rock" (silicified basalt), at the contact between granite and basalt. Some of 
the bright green fuchsite-bearing material was sh ipped to Winnipeg in 1926 and 
used as stucco dash. 

Rose-coloured q'uarlz form s the eore zone of a pegmati te dyke (30) north of 
B irse Lake. Much of the quartz is fractured but some piec('s have been used as stones 
for jewellery. It,may find wider use in the manufacture of aggregate tile. Some clear 
glassy quartz from Bernic Lake has al so been used for this purpose. 
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rocks. The river follows a band of sofIa volcanic rocks. 
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Besides the deposi t discus 'ed above, some atLention has been paid to occur
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Gold associated with sphalerite and galena was discovered between Maskwa 
Lake and Little Bear Lake in 1924 (4). Irregular quartz veins, cutting sheared 
lamprophyre dykes that intrude granite, are mineralized with pyrite containing gold; 
gold also occurs in the native state and as tellurides in the quartz. Although some 
material is very high grade, elsewhere the gold content is low. Surface indications 
are that the veins are very small. The property is owned by Bear Lake Mines 
Limited. 

TABl,E 6 
MINERAL DEPOSITS 

CAT LAKE - BIRD RIVER - WINNIPEG RIVER AREA 

(See Figure 10 for locations of deposits) 

1. Copper, nickel 

2. Chromite 

3. Spodumene 

4. Gold 
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RICE LAKE ~ BERESFORD LAKE AREA 
The first important discovery of gold in Manitoba was made during 1911 in a 

quartz vein on the north shore of Rice Lake. This was on the property now owned 
by San Antonio Gold Mines Limited which commenced production in 1932 and has 
operated continuously since that time. Central Manitoba Mines Limited started 
operations in 1927 on a deposit west of Beresford Lake and remained in production 
until 1937. Production at the property of Gunnar Mines Limited began in 1936 and 
ended in 1942. Ogama-Rockland Gold Mines Limited commenced operations in 
1942 but remained inactive from 1943 to 1948 when the mine was re-opened; the 
mine finally closed down in 1951. At the Jeep Mine, controlled by San Antonio 
Gold Mines Limited, production began in 1948 and ended in 1950. The total 
recorded gold production from the Rice Lake area up to 1961 amounts to some 
$50,000,000 of which San Antonio Gold Mines Limited and its subsidiary, Forty
Four Mines Limited, account for about $40,000,000. 

GENERAL GEOLOG Y 

The Rice Lake group of volcanic, sedimentary, and derived metamorphic rocks, 
forms a continuous belt from Lake Winnipeg to the Manitoba-Ontario boundary 
(Fig. 14). The volcanic rocks (basalt, andesite, dacite, rhyolite and associated 
pyroclastic varieties) are conformably overlain by a series of impure quartzite, 
greywacke, slate, and conglomerate. In the south part of the area these sediments 
have been altered to quartz-feldspar-mica schists. The Rice Lake group has been 
invaded by a series of calcic intrusions consisting of diabase dykes and sills, irregular 
sill-like bodies of gabbro, batholithic bodies of quartz diorite, and sills, dykes, and 
stocks of quartz-feldspar porphyry. The calcic rocks are largely massive and are 
confined mainly to areas underlain by the rocks of the Rice Lake group. Potash
bearing intrusions (microcline granite and granodiorite) form plutons enclosing both 
the Rice Lake group and the calcic intrusions. Unlike the latter rocks, the plutonic 
intrusions are in large part gneissic (granite gneiss). 

Sediments of the San Antonio formation, conglomerate and feldspathic 
quartzite unconformably overlie the Rice Lake group and one body of quartz 
diorite. The rocks at the unconformable contact are heavily sheared and apparently 
faulted. 

The Rice Lake group has been folded into anticlinal structures at Beresford 
Lake and Rice Lake. The limbs of these folds are steeply dipping. The area between 
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Aerial view, Rice Lake area, looking sOllth. The ridge in the fo re,gro lind is qaartz-f eldspar 
porphyry in contact with softer sedimentary rocks (treed area). 

PLATE V 

Rice Lake and Beresford Lake is occupied by a large oval-shaped mass of quartz 
diorite. The San Antonio formation has been thrust over the Rice Lake rocks from 
the north and crumpled into a syncline and complementary anticline, the common 
limb of which is overturned. The folding of the San Antonio rocks appears to have 
accompanied invasion of the potash-bearing plutonic intrusions. 

A number of longitudinal faults trending more or less east are present in the 
Rice Lake volcanic and sedimentary rocks. Numerous smaller shear and fracture 
zones trending northwest and northeast cut the Rice Lake rocks and calcic intru
sions. Many of the shears and fractures are occupied by gold-bearing quartz veins. 
These shear and fracture zones are most common in massive brittle rocks such as 
diabase, gabbro, and un bedded non-pyroclastic and pyroclastic rocks. They are 
not well developed in the quartzose sediments and bedded tuffaceous rocks of the 
Rice Lake group. Only a few small shear and fracture zones are present in the San 
Antonio formation and these occur mainly close to the faulted unconformable 
surface separating the San Antonio formation from the Rice Lake group. 

GOLD DEPOSITS 

The distribution of gold deposits is shown on Figure 15 on which the more 
important occurrences are numbered . Table 7 lists the deposits under 3 categories: 
(1) those which have been important producers, (2) those on which considerable 
underground work was done but which produced little or no gold, although they 
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contained sufficient amounts of this metal to warrant underground exploration, 
(3) those on which prospect shafts were sunk but on which little or no underground 
work was done after the gold content was found to be low. 

TABLE 7 


WALL-ROCKS OF GOLD DEPOSITS 


(Deposits in mafic rocks 

A. Productive 11,1 ines 

1. San Antonio 
2. Jeep 
3. Central Manitoba 
4. Ogama-Rockland 
5. Oro Grande 
6. Diana 
7. Gunnar 

are marked by asterisks) 

- diabase* 
- gabbro* 

gabbro (in part)* 
quartz diorite 
gabbro * 

- gabbro* 
gabbro* 

B. Underground Development Little or no production 

8. English Brook 
9. Poundmaker 

10. Vanson 
11. Wingold 
12. Gold Lake 
13. Packsack 
14. Gold Pan 
15. Moore 

C. Exploration Shafts - Wtle or no 

16. Grand Central 
17. Luana 
18. Eva 
19. Gilbert 
20. Wolf 
21. Ranger 
22. Independence 
2~t Chicamon 
24. Pendennis 
25. Gold Seal 
26. Brooklyn 
27. Cryderman 
28. Moore Lake 
29. Conley 
30. Mandalay 
31. Mirage 
32. Onondaga 
33. Elora 
34. Valley Vein 
35. Eldorado 

diabase and quartz diorite* 

-- diabase and quartz diorite* 

- diabase and quartzite* 

- porphyritic dacite 

- diabase* 


diabase and dacite breccia * 
diabase and dacite breccia * 
dacite breccia and quartz diorite 

underground development 

- basalt* 
- dacite and quartzite 


quartz diorite 

diabase and dacite* 

diabase and dacite* 


- rhyolite 

- rhyolite 

- dacite 


quartz diorite 
dacite 


-- dacite 

- basalt* 

- basalt* 

- basalt and quartz diorite* 

- gabbro* 

- gabbro* 


basalt and quartz diorite* 
arkose 


.- quartz diorite 

- quartz diorite 
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contained sufficient amounts of this metal to warrant underground exploration, 
(3) those on which prospect shafts were sunk but on which little or no underground 
work was done after the gold content was found to be low. 

TABLE 7 
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_. gabbro* 

gab bro (in part) * 
quartz diorite 
gabbro * 
gabbl'o* 
gabbro * 

B. Underground Development Little or no production 

8. English Brook 
9. Poundmaker 

10. Vanson 
11. Wingold 
12. Gold Lake 
13. Packsack 
14. Gold Pan 

diabase and quartz diorite* 
diabase and quartz diorite* 

~ diabase and quartzite* 
~ porphyritic dacite 
~ diabase* 

diabase and dacite breccia * 
diabase and dacite breccia * 

15. Moore dacite breccia and quartz diorite 

C. Exploration Shafts - little or no underground development 

16. Grand Central ~ basalt* 
17. Luana ~ dacite and quartzite 
18. Eva quartz diorite 
19. Gilbert diabase and dacite* 
20. Wolf 
21. Ranger 
22. Independence 
23. Chicamon 
24. Pendennis 
25. Gold Seal 
26. Brooklyn 
27. Cryderman 
28. Moore Lake 
29. Conley 
30. Mandalay 
31. Mirage 
32. Onondaga 
33. Elora 
34. Valley Vein 
35. Eldorado 

-- diabase and dacite* 
~ rhyolite 
~ rhyolite 
~ dacite 
~ quartz diorite 

dacite 
dacite 

~ basalt* 
~ basalt* 
~ basalt and quartz diorite* 
~ gabbro* 

gabbro* 
basalt and quartz diorite* 
arkose 

~ quartz diorite 
~ quartz diorite 
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It is evident that quartz veins are most abundant in the areas around Rice 
Lake and Beresford Lake where the volcanic-sedimentary belt is widest. These 
areas are also characterized by more numerous shear and fracture zones and diabase 
and porphyry dykes than elsewhere in the district. It is evident also, from Table 7 
that, although gold-bearing veins occur in practically all rock typf'S in the district 
the majority of those containing the largest amounts of gold occur in mafic intrusive 
and volcanic rocks. Of the dozens of veins that are not numbered on Figure 15 
practically all occur in acid to intermediate rocks and contain little or no gold. 

In the Rice Lake area diabase, because of its relative competency, has long 
been regarded as structurally favourable for the development of fractures. However, 
equally competent rocks comprise much of the Rice Lake group and indeed veins 
are numerous in these; however, generally they contain little or no gold. It appears 
that, besides being structurally suitable, diabase, gabbro, and basalt (all mafic 
rocks) were chemically favourable for the deposition of gold. 

Many of the quartz veins consist of single bands or lenses of quartz, or series 
of stringers parallel to the length of the shf'ar zones. Others consist of branching 
networks of stringers forming large angles with the long direction of fracture zones. 
Most veins and vein zones pinch and swell in an irregular manner. 

The quartz veins are mineralized with pyrite and minor chalcopyrite, sphaler
ite, and galena. Veinlets and patches of ankerite are present in most veins, and 
grains of albite occur in many. The pyrite is in the form of small cubic crystals or 
as fine granular material in seams. Native gold is closely assoeiated with the fine 
granular pyrite seams. 

The wall-rocks of veins have been replaced by ankerite, pyrite, and albite. 
The degree of pyrite and ankerite wall-rock alteration appears to bear a direct 
relationship to the ferroma{.!;nesian content of the host rock, suggesting perhaps the 
derivation of Ca, Mg, and Fe from the original rock and addition of C02 and S from 
solution. The amount of pyrite in the vein quartz is more or less proportional to 
that in the wall-rock and similarly the gold content appears to vary according to 
the amount of pyrite in both the wall-rock and vein quartz. Hence the relative 
abundance of gold in veins in mafic rocks may be related to the development of 
pyrite and ankerite in the rocks; veins in the acid to intermediate types, which 
exhibit minor ankerite and pyrite wall-rock alteration, carry only minor gold. 

The gold-bearing quartz veins in the San Antonio mine occur in the thickest 
part of a north-dipping diabase sill that has intruded tuffaceous rocks of the Rice 
Lakc group. The veins occupy northeast shear zones and northwest fracture zones 
that, along with the veins, die out upon meeting the upper and lower contacts of 
the diabase. Other veins, however, appear down dip in the sill. The northeast 
veins are in shear zones dipping about 60" northwest; the wall-rocks are pyritized 
chlorite schists. The northwest veins occupy fractur{; zones that dip steeply north
east or are almost vertical; the wall-rocks are intensely albitized, carbonatized, 
and pyritized and the vein zones consist of networks of veins and stringrrs contain
ing small pieces of grey altered wall-rock. Besides wall-rock alteration which usually 
extends a foot or less from the quartz, the veins are characterized by haloes of 
country rock alteration that may extend 200 feet or more on both sides of the veins. 
Country rock alteration is much less intense than that along the vein walls, and 
consists of diabase replaced by ankerite closest to the veins and by calcite farthest 
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and pyritized and the vein zones consist of networks of veins and stringers contain
ing small pieces of grey altered wall-rock. Besides wall-rock alteration which usually 
extends a foot or less from the quartz, the veins are characterized by haloes of 
country rock alteration that may extend 200 feet or more on both sides of the veins. 
Country rock alteration is much less intense than that along the vein walls, and 
consists of diabase replaced by ankerite closest to the veins and by calcite farthest 
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View of San Antonio Gold Mine, Rice Lake, looking south. PLATE VI 

from the veins. The average grade of ore mill ed to date has been approximately 
0.27 ounces per ton. 

Veins in the Central Manitoba min e occurred in a tuff band at its contact with 
a gabbro sill , and in meta-diorite. The veins lay end-to-end or en echelon in a zone 
trrllding diagonally across a wedgr-shaped area of andesite, meta-diorite, and 
gabbro bounded by Lwo long, wid!', carbonatized shear zones. Only minor vein 
quartz and little gold occurred in the main carbonate shears. The subsidiary shears 
in which the quartz veins occurred were up to 2,400 feet long and from 1 to 25 feet 
wide. Quartz formed bodies as much as 2,100 fee t long and commonly 4 or 5 feet 
(in places up to 20 feet) wide. However, the veins did not extend to any great 
depth, 750 fee t or less, and practically all of the ore occurred at depths of less than 
400 feet. Sulphides in the vein material consisted of pyrite, chalcopyrite, and 
pyrrhotite. 

The Central Manitoba Mine operated from 1927 to 1937 and produced 160,034 
ounces of gold from 435,737 tons of ore. 

At the Gunnar mine the quartz veins occurred in east-striking sheared andesite 
and basalt near the end of an irregular granite dyke. The walls of the veins were 
altered to chlorite schist and chlorite-carbonate schist. The gold was most abundant 
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At the Gunnar mine the quartz veins occurred in east-striking sheared andesite 
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in fine granular pyrite occupying seams in crushed sugary quartz. Other sulphides 
present included chalcopyrite, sphalerite, galena, and pyrrhotite. The veins and 
shear zones were widest and most continuous in pillowed andesite and narrowed 
down or died out upon passing into massive unpillowed andesite or granite. 

The Ogama-Rockland veins were in northwest-trending shear zones in a tongue 
of quartz diorite extending off the large oval-shaped mass between Rice Lake and 
Beresford Lake. Quartz occurred in lenses a few feet wide and a hundred feet or 
so long. The veins and wall-rock were sparsely mineralized with disseminated 
grains of pyrite and chalcopyrit~. 

The Jeep deposit occurred in' a northwest fracture zone in gabbro. The veins, 
though narrow, were high-grade. The ore was trucked to the San Antonio mill. 

MISCELLANEOUS DEPOSITS 

The metamorphosed sediments in the southern part of the area have been 
injected by numerous dykes, sills, irregular bodies, and stringers of pegmatite; 
much of the rock is a pegmatitic schist. In several places the schist, pegmatite, and 
pegmatitic granite bodies contain small quantities of pitchblende. Some work was 
done on these during the 1950's but the results were disappointing. 

Bodies of peridotite and gabbro east of Clangula Lake and near English Brook 
(Russell, 1949) and south of Leaf Lake (Davies, 1950) contain small amounts of 
nickeL Some work was done on those near English Brook and encouraging results 
were obtained, although the deposits appear to be small. 

A deposit of serpentinite east of Clangula Lake was worked many years ago 
as a source of ornamental stone. Deposits of silica on Black Island are suitable for 
glass sands, and foundry sands. Some of this material was shipped to Selkirk during 
the late 1950's. 

A hematite deposit on Black Island has been investigated as a source for iron 
but the deposit, which overlies a Precambrian sulphide zone, is of very limited 
extent. 

Iron formations, consisting of alternating bands of magnetite and "chert" are 
numerous near the Manitoba-Ontario boundary. These have received little con
sideration as a source of iron ore. 
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Stockwell, C. H. (1945): Geol. Surv.) Canada, ~laps 809A (Beresford Lake), 
810A (Rice Lake), 8IlA (Gem Lake). 

Wright, J. F. (1932): Geology and Mineral Deposits of a Part of Southeastern 
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CROSS OXFORD - GODS - ISLAND LAKES AREA 

This large area northeast of Lake 'Winnipeg covers over 25,000 square miles 
and is bounded by longitudes 92° 30' and 98° 15' and latitudes 53° 30' and 55° 25'. 
It comprises several east-trending greenstone belts that form topographically low 
areas occupied by major lakes. The two northernmost belts at Utik Lake and Bear 
Lake are the smallest, each having a maximum width of 2 miles. The Oxford 
Lake-Knee Lake belt with its possible eastward extension through Gods, Edmund, 
and Little Stull lakes is the most prominent, being up to 14 miles wide at Knee 
Lake. The longest, almost continuous greenstone belt, extends for 240 miles from 
Cross Lake to Stull Lake by the way of the Echimamish River, Beaverhill, Gods 
lakes and Sharpe Lake. The Stevenson Lake-Island Lake belt is noteworthy for the 
nickel deposit that occurs near the west end of Island Lake. 

Since 1956, when prospecting activity was renewed in this region, encouraging 
indications of metal mineralization have been found, and at least one nickel deposit 
of economic interest has been outlined in the Island Lake area. Prior to this period 
only sporadic prospecting for gold had been conducted, mainly betw('cn 1928 and 
1933, in 1936, and in 1944-45. One former gold producer and six small prospects, 
where underground development was carried out are situated in this area. Gold to 
the value of almost six million dollars was extracted by God's Lake Gold Mines 
Limited between 1935 and 1943. In addition, over 8200,000 worth of gold was 
recovered from other small deposits. Occurrences of lithium, beryl, tin, molybdenum, 
tantalum, columbium, asbestos, and iron ore have been reported from the area. 

SUMMARY OF PROSPECTING AlV'D itflNING ACTIVITY 

Although gold was discovered in the area in the early part of the century, it 
was not until 1928 when public interest was aroused by discoveries of high-grade 
gold at Island Lake, that the area was considered worthy of widespread prospecting. 
In 19:32 Island Lake Mines Urnited sank a shaft to a depth of 271 feet and in 19:34 
a 50-ton mill went into production. However, the mine operated only one year, and 
yielded almost 5,000 ounces of gold from ore assaying 0.61 ounces per ton. 

In 1932, gold was discovered at Gods Lake. Rumours of the discovery were 
quick to spread and the Akers group of claims was soon staked. On this property 
God's I"ake Gold :Mines Limited sank a three-compartment shaft to a depth of 921 
feet. During the life of the mine, from September 1935 to September 194:3, 524,000 
tons of ore were mined and bullion to the value of 55,925,844 was produced for an 
average grade of just over 0.3 ounces per ton. In 1941, a second shaft 6,000 feet 
to the west reached a depth of almost 2,000 feet in an attempt. to find more ore, but 
without success. Jowsey Island Gold Mines Limited commenced development on 
another gold property located 6 miles west of the Gods Lake mine and sank a 
2H-foot shaft. Two small ore-shoots were outlined with values of up toOA7 ounces 
per ton across a width of 5.5 feet. Operations were suspended in July, 1936. 
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Lake-Knee Lake belt with its possible eastward extension through Gods, Edmund, 
and Little Stull lakes is the most. prominent, being up to 14 miles wide at Knee 
Lake. The longest, almost continuous greenstone belt, extends for 240 miles from 
Cross Lake to Stull Lake by the way of the Echimamish River, Beaverhill, Gods 
lakes and Sharpe Lake. The Stevenson Lake-Island Lake belt is noteworthy for the 
nickel deposit that occurs near the west end of Island Lake. 

Since 1956, when prospecting activity was renewed in this region, encouraging 
indications of metal mineralization have been found, and at least one nickel deposit 
of economic interest has becn outlined in the Island Lake area. Prior to this period 
only sporadic prospecting for gold had been conductcd, mainly betwC'en 1928 and 
1933, in 1936, and in 1944-45. One former gold producer and six small prospects, 
where underground development was carried out are situated in this area. Gold to 
the value of almost six million dollars was extractcd by God's Lake Gold Mines 
Limited bctween 1935 and 1943. In addition, over $200,000 worth of gold was 
recovered from other small deposits. Occurrences of lithium, beryl, tin, molybdenum, 
tantalum, columbium, asbestos, and iron ore have beC'n reported from the area. 

SUMMARY OF PROSPECTING AND MINING ACTIVITY 

Although gold was discovered in the area in thC' early part of the century, it 
was not until 1928 when public interest was aroused by discoveries of high-grade 
gold at Island Lake, that the area was considered worthy of widespread prospecting. 
In 1932 Island Lake Mines Limited sank a shaft to a depth of 271 feet and in 1934 
a 50-ton mill went into production. However, the mine operated only one year, and 
yielded almost 5,000 ounces of gold from ore assaying 0.61 ounces per ton. 

In 1932, gold was discovered at. Gods Lake. Rumours of the discovery were 
quick to spread and the Akers group of claims was soon staked. On this property 
God's Lake Gold Mines Limited sank a three-compartment shaft to a depth of 921 
feet. During the life of the mine, from SC'ptember 19:35 to September 1943, 524,000 
tons of ore were mined and bullion to the value of $5,925,844 was produced for an 
average grade of just over 0.3 ounces per ton. In 1941, a second shaft 6,000 feet 
to the west reached a depth of almost 2,000 feet in an attempt to find more ore, but 
without success. Jowsey Island Gold Mines Limited commenced development on 
another gold property located 6 miles west of the Gods Lake mine and sank a 
214-foot shaft. Two small ore-shoots were outlined with values of up to 0.47 ounces 
per ton across a width of 5.5 feet. Operations were suspended in July, 1936. 
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In 1933, prospecting in the Knee Lake area resulted in the discovery of two 
gold occurrences. Johnston Knee Lake Mines Limited and Knee Lake Gold Mines 
Limited both carried underground development to depths of over 300 feet and, 
although some speetacular gold values were disclosed, they were erratic and opera
tions were discontinued in 1936. 

In the period between 1928 and 1938, the greenstone belts between Gods Lake 
and Sachigo River in Ontario were prospected and discoveries were reported from 
Stull Lake, Kistigan Lake and Little Stull Lake. Prospecting was also carried on 
around Stevenson and Bigstone lakes where a 50-foot shaft was sunk and some 
drifting carried out on a gold-bearing vein. During the same period prospectors 
worked the western part of Oxford Lake. 

A large number of claims was staked during the summer of 1936 north of the 
Echimamish River following reports of gold and silver discoveries. High assays in 
gold were reported from many small occurrences, and a lead-silver prospect yielded 
assays of up to 500 ounces of silver per ton. Interest in the area subsided in 1937, 
when it became apparent that most of these occurrences were of very limited lateral 
and vertical extent. 

In 1937 there was renewed interest in the Island Lake area when a shallow 
shaft was sunk on the property of Ministik Lake Gold Mines. Some prospecting 
continued around Gods, Island, and Oxford lakes in the post-war years of 1945-1947; 
however, no discoveries of importance were made. Recently, new gold finds were 
reported from Knee Lake. 

Interest was shown in base metals in 1924 and 1928 when a copper-gold prospect 
at the eastern end of Hyers Island was drilled and in 1943 when God's Lake Gold 
.Mines Limited optioned a copper prospect on Hyers Island at the western end of 
Oxford Lake. A geophysical survey of the deposit at the western end of the island 
yielded interesting results but subsequent diamond drilling, while uncovering 
sizable sulphide zones, gave no indication of either copper or gold in commercial 
quantities. In the same general area, Sherritt Gordon Mines Limited investigated 
occurrences of sulphides in 1949 and evaluated a lead-zinc showing on the south 
shore of Oxford Lake on a property optioned from Ventures Limited. Original work 
on this property had been done as early as 1922. Sulphide occurrences along Carrot 
River west of Oxford Lake were later examined by the Hudson Bay Exploration 
& Development Co. Ltd. 

In 1952-53, prospectors reported base metal finds at Utik Lake, on claims 
subsequently held by Kay Lake .Mines Limited. Following a magnetometer survey, 
one copper showing was drilled but no sizable body was outlined. 

Allcop Mines Limited performed a ground geophysical survey on Hyers Island 
and diamond drilled several sulphide occurrences between 19,)5 and 1957. At the 
western end of the island, high-grade copper ore was indicated but is understood to 
be of limited extent. 

In 1955 The International Nickel Company of Canada Limited started a 
systematic search for base metals in the map-area. Exploration followed ,a pattern, 
now common in .Manitoba, of large-scale aeromagnetic and airborne electro
magnetic surveys, systematic follow-up by ground geophysical surveys in conjunc
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Hiver west of Oxford Lake were later examined by the Hudson Bay Exploration 
& Development Co. Ltd. 

In 1952-53, prospectors reported base metal finds at Utik Lake, on claims 
subsequently held by Kay Lake Mines Limited. Following a magnetometer survey, 
one copper showing was drilled but no sizable body was outlined. 

Allcop ::VIines Limited performed a ground geophysical survey on Hyers Island 
and diamond drilled several sulphide occurrences between 1955 and 1957. At the 
western end of the island, high-grade copper ore was indicated but is understood to 
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tion with geological investigations, staking or optioning of claims along the most 
fa vourable parts of greenstone belts, and finally diamond drilling of promising 
anomalies. 

At first the search was concentrated in the north, where a large ultramafic sill 
along Fox Hiver (immediately north of Figure 16) was investigated for possible 
nickel mineralization by the Canadian ::'-Jickd Company Limited. From there the 
company shifted its exploration program to Island I,ake whpre it l11('t with more 
success. Quinn (1960) givps the following summary: "In .January 19.56 two groups 
of 67 mininl!; claims in the wpstem part of Island Lake' wprc optioned by the 
Canadian Kickd Company from the Hex Island :Ylining Syndicatp. Thpsp long, 
narrow, southeastNly trpnding groups of claims cover discoveries of nickel made by 
cr.) Wass, mainly in ultrabasic sills of similar trend. An aeromagnetic survey in 
April 1956 Rhowed many anomalies at Island Lake and led to the immediate 
staking of a few hundred additional claims there by the Canadian Nickpl Company. 
The company began diamond-drill exploration of its optioned claims and of the 
magnetic anomalies early in 1956 and continued this work for 4 years. It is reported 
to have disclosed a body of low grade eopper-nickel ore about 200 feet north of Rat 
Portage on Linklater Island." 

Other major companies which, since 1958, have conducted airborne and ground 
I!;eophysical surveys and some diamond drilling WNC the Phelps Dodge Corporation 
around Stull Lake near the Interprovincial boundary, and Canadian Longyear 
Limit<-d in a narrow, 127-mile belt east and west of Stevenson Lake 

In 1959 and 1960, Noranda Mines Limited conducted pxploration in thp Cross 
Lake-Pipestone Lake area. Ground magnetic and electro-magnptic surveys were 
performed and several sulphide deposits diamond drilled. 

In 1960, the Icon Syndicate, backed by sev('ral large mining companies, was 
granted a pprmit to conduct an airborne geophysical survey north of Knee Lake. 
This was followed by a ground geophysical study and a limited amount of drilling. 
It is understood that some massive sulphidps were encountt'red. 

GEOLOGY 

The gpneral gpological setting of the map-arpa (Figure 16) shows a number of 
well-defined past-trending volcanic and sedimentary belts set in a predominantly 
granitic terrain consisting of gneissic and massive intrusions. The rocks are early 
Precambrian in age. Throughout the area the grepnstone belts consist of an older 
series of intermediate (andesitic) volcanic rocks and derived schists with minor 
volcanic breccia, tuff, sediments, and minor conglomerate of the Hayps HiveI' group. 
This group is overlain unconformably by a younger, entirely meta-sedimentary 
series of conglomerate, greywacke, arkose, and micaceous schists variously termed 
Oxford, Cross Lake, and Island Lake series, depending on the locality. They may, 
or may not be, correlative units. 

Bodies of gabbro, diorite, amphibolite and peridotite, mainly conformable to 
the known flows and sediments are abundant in almost evpry greenstone belt. l\.'lost 
of these are related to the period of volcanic activity. Many sulphide showings 
occur in the vicinity of these mafic intrusions. 

Granitic rocks underlie the largest part of the area and in general are younger 
than the volcanic and sedimentary series and the mafic intrusions. Most are grey, 
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the known flows and sediments are abundant in almost evpry greenstone belt. Most 
of these arc related to the period of volcanic activity. Many sulphide showings 
occur in the vicinity of these mafic intrusions. 

Granitic rocks underlie the largest part of the area and in general are younger 
than the volcanic and sedimentary series and the mafic intrusions. Most are grey, 



faintly foliated tonalites and granodiorites and, in many places, the introduction of 
granitic material into schistose volcanic and sedimentary rocks has produced mixed 
gneisses and lit-par-lit gneisses. Some granitic rocks are contaminated by assimi
lated material and locally contain numerous xenoliths. 

Pinkish massive granitic rocks approaching granite in composition and repre
senting one or several distinct periods of intrusion are locally abundant and appear 
to be intrusive into older foliated types. 

An intrusion of particular interest is the "quartz-eye granite" at Gods Lake. 
Field evidence strongly suggests that this pluton and its associated quartz porphyry 
and feldspar porphyry dykes are pre-Oxford in age, a suggestion first advanced but 
apparently later discarded by Wright. A genetic relationship between the pre
Oxford granite and porphyries and gold has been suggested by Baker (1935) for the 
Gods Lake mine. On the other hand, in the Little Stull Lake area to the east, gold 
has been reported in similar porphyries which cut the Oxford series. At Island Lake, 
quartz-feldspar porphyries occur mainly in the Hayes River group, but two bodies 
were also found in the Island Lake series. At Knee Lake the porphyries cut only 
volcanic rocks. 

Diabase and lamprophyre dykes are the youngest intrusions. Most of them 
are small and trend northeast and north. In addition, several prominent dykes 
which are sufficiently large to be shown on aeromagnetic maps strike northwest. 

Structure 

Structurally, the Superior region of the Shield is characterized by an easterly or 
east-southeast trend of greenstone belts and gneissic granitic intrusions, in sharp 
contrast to the generally variable trend of the Churchill province of Manitoba. 
Absolute age determinations indicate that the older granite rocks range in age from 
2,200 to 2,626 million years. 

Within the map-area, some younger intrusions of more massive granitic rocks 
occur as batholiths elongated essentially parallel to this regional structural trend 
as, for example, at Island Lake and west of it. Others, however, occur as rather 
short plutons truncating the structure in a general northeast direction, as in areas 
north of Gods Lake, Knee Lake, and Bear Lake. The ages of two of these younger 
granitic rocks were determined to be 1,600 and 1,840 million years, corresponding 
generally to the age of synorogenic intrusions of the Churchill province. It is, 
therefore, possible that these younger granitic intrusions penetrated older rocks of 
the Superior province along northeast-trending zones of weakness at the time of the 
Churchill orogeny. 

Drag-folds are CDmmon everywhere and in the wider parts of greenstone belts 
primary bedding structures are also locally abundant. At places it has been possible 
to determine the location of major fold axes. Dips within the older rocks of the 
Hayes River group are invariably steep to vertical but are moderate in some of the 
younger sediments. Secondary foliation is generally parallel to the bedding. The 
main greenstone belts appear to be remnants of synclines or synclinoria. Some of 
them are doubly plunging with younger meta-sediments exposed in the center as 
at Island Lake; others have a predominant plunge to the east as at Oxford, Knee, 
and Stull lakes. Near the extremities of some belts the rocks have been highly 
deformed into a number of isoclinal folds. 
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Fault zones and shear zones are numerous. Due to the scarcity of geological 
information, an over-all interpretation of their areal distribution is not yet possible. 
It is apparent, however, that sets of easterly-trpnding longitudinal faults exist in 
almost every grpenstone belt. Some of these may be major thrust faults, generally 
dipping steeply to the north; others may be tear faults. The existence of a second 
major set of fault zones trending northeast is suspected from aeromagnetic data. 
They may be related to adjustments along the northeast-trending Churchill
Superior boundary. Locally, sets of north and northwest-trending faults have been 
outlined. 

The majority of sulphide occurrences have been found in shear zones trending 
parallel to the foliation of the host rocks or in subsidiary shears and faults related 
to the longitudinal fault systems. Wall-rocks are commonly sericitized, chloritized, 
and/or carbonatized. 

JflNERAL OCCURRENCES 

Mineral occurrences of the region are essentially of six types: 

1. 	 Gold-bearing quartz veins with associated sulphides. 

2. 	 Massive and disseminated sulphide rcplacement deposits 
in volcanic and sedimentary rocks. 

3. 	 Primary disseminated sulphides in ultramafic rocks. 

4. 	 Pneumatolitic minerals in pegmatites, aplites, and albitites. 

5. 	 Asbcstos occurrences in ultramafic rocks. 

6. Sedimentary iron-formations. 

Only brief reference need be made to types 4, 5, and 6. At Cross Lake, spodu
mene, beryl, and apatite have been reported from numerous pegmatites. Molyb
denum was found in a red pegmatite on Little Playgreen Lake near Norway House 
as early as 1898. Lithium-bearing ppgmatites (spodumene) also occur south of 
Knee Lake and on the north shore of Gods Lake. The latter occurrence was drilled 
in 1959-60 and is reported to be of moderate size and grade. Tin occurrences in 
albitite at Hed Sucker Lake were explored during the last war. Poor-quality asbestos 
was found in serpentinized peridotite bodies north of Knee Lakp, in the Carrot 
Hiver area west of Oxford Lake, and at Island Lake. Several iron-formations 
consisting of banded magnetite and chert were investigated on the surface and one, 
in the Cross Lake area, has been diamond drilled. 

Gold is most widespread in quartz veins and stringers associated with light 
grey dykes of quartz porphyry and feldspar porphyry. Structural controls necessary 
for the emplacement of veins appear to have been of various types. In many places, 
these controls are horizons of tuff which providpd pasily pprmpable zones for ascend
ing ore solutions, and easily replaceable media for gold-quartz mineralization. 
Shears in andesitic volcanic rocks, especially in the vicinity of small intrusions of 
porphyry, commonly carry mineralized quartz veins. Other types of control arc 
shears within porphyry dykes or at the contact betwpen lavas and porphyry intru
sions trending in the gpneral direction of the bpdding or foliation of the country 
rocks. The lavas, tuffs, and sheared porphyry carry disseminated grains of pyritei 
some carry disseminated pyrite, pyrrhotite, and arsenopyrite, and some are cut by 
bluish sulphide-bearing quartz stringers. :Mineralized occurrences at Knee Lake, 
Gods Lake, and Little Stull Lake are of the latter type. 
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PLATE VII 

A. Pillowed lavas, Oxford Lake. 

c. Sediments in contact with volcanic 
rocks, Knee Lake. 

A. Pillowed lavas, Oxford Lake. 

c. Sediment.s in contact with volcanic 
rocks, Knee Lake. 
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According to Baker (1935) the ore shoots at the Gods Lake Mine occurred in a 
tuff band lying between massive greenstones and an augite diorite sill. The sill, 
with an average width of 300 feet, extends for a length of over 10 miles and at its 
eastern end is cut by "quartz-eye granite." Along the north contact of the diorite 
the tuff is only 1 to 18 feet wide but is continuous for a length of more than 5 miles. 
The augite diorite, the tuff, and to a lesser extent the lavas are intruded by a great 
number of quarti-feldspar porphyry dykes whieh are irregular and discontinuous 
along strike. Baker explained that when the rocks were folded, the thick massive 
diorite was fractured more than the tuff and greenstone and that the cracks and 
fissures thus formed were subsequently filled by porphyry. 

A number of cross-faults displace the augite diorite and the tuff and in all 
cases the west side was shifted to the north, with horizontal displacement of as 
much as 450 feet. All the ore shoots occur a few thousand feet to the east of these 
faults. 

The tuff can be divided into three distinct types: a fine-grained slaty tuff, a 
mafic tuff (now a chlorite hornblende schist), and a coarser-grained, more felsic 
tuff in which all the ore shoots occurred. This tuff, found only in the widest parts of 
the band, shows well-defined bedding planes and is highly fractured and cemented 
by numerous, dark bluish or grey quartz stringers. The ore as a whole averaged not 
more than 25 per cent quartz. The tuff fragments and bands contained disseminated 
sulphides but most of the gold was found with the sulphides in the quartz. Pyrrho
tite was prominent, with a considerable amount of pyrite, little chalcopyrite and 
sphalerite, and rare galena and arsenopyrite. Free gold was found locally under
ground. Baker (1935, p. 161) concluded that the "gold-bearing quartz veins and 
porphyries are no doubt genetically related to the 'quartz-eye' granite that probably 
underlies the whole [of Elk] island at depth." 

At Oxford Lake, gold was found in small quartz stringers in sericitized, car
bonatized and chloritized schist, commonly with indications of a green chrome 
mica, fuchsite. These schists are well mineralized with pyrite and scattered grains 
of chalcopyrite. 

At Island Lake, Bigstone Lake, and on the Echimamish River gold occurs in 
quartz veins and stringers enclosed in feldspathic or chloritic schists mineralized 
with pyrite, pyrrhotite, arsenopyrite, galena, and minor chalcopyrite. Sections 
rich in galena, and with a high silver content, were also richest in gold. 

At several places north of the Echimamish River, gold and silver occurrences 
have been found in sulphide-bearing felsitized zones. Some of these are quite 
extensive and usually follow shears parallel to the foliation of the country rocks, 
but they do not everywhere coincide with the structure of the enclosing strata. 
Tanton (1937) reports that they are of composite lithological character and consist 
chiefly of felsite, quartz porphyry, siliceous replacement bodies and inclusions of 
sericite and chlorite schist. Small lenticular sections along these zones gave very 
high assays in gold and silver. 

At Utik Lake and in the vicinity of Gods Narrows, two occurrences of massive 
arsenopyrite with a few quartz stringers were found; samples assayed 0.2 and 0.1 
ounces of gold per ton respectively. 

Massive and disseminated replacement sulphide bodies in volcanic and sedi
mentary schists have been investigated in the area as a potential source of base 
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metals. The most common typc consists of pyrite or pyrite and pyrrhotite with 
minor copper and zine sulphides. Generally the occurrences are small, lip to Fieveral 
feet in width and several hundred feet in length, and contain disseminated Fiulphides 
grading into massive lens('s in the eenkr. The majority of the outcropping d<'positFi 
are capped by 1 foot to :3 fpet of gossan. 

In several localities along the shores of Knee Lab' and in the wider belt of 
volcanic rocks north of it, lenses of massive pyrrhotite and pyrite contain sparsely 
scattered grains of chalcopyrite and sphalcrite. Several such d<'posits were locai<'d 
by drilling geophysical anomalips, but it is understood that none containpd base 
metals in appreciable amounts. It is interesting to note that most of tl1('se d"posits 
occur in schistose andesite in the vicinity of or at the contacts of gabbroic intrusions. 

Small amounts of copper and zinc have been reported from similar occurrences 
on Carrot Hiver, Gods Lake, and Little Stull Lake whPl'e some of the sulphides 
occur both in volcanic rock and silicified sediments. 

On the property of Allcnp Mines Limitrd at the wrstern c'nd of Oxford Lakc', 
high values in copper were reported during a drilling program in 1956. The sulphides 
are in sheared and carbonatiu·d sericitic and chloritic schist at the contact of a 
diabase dyke, and as observed in pits, consists of massive pyrite and disselllinated 
chalcopyrite and a 2-foot lens of almost massive chalcopyrite in the cent.er. This 
occurrence of sulphides appears to be associated with a flcxure in thc diabase dyke 

, 	 plunging 30 t.o 40 degrees to the west. The mineralized zone is also cut by a north
east-trending fault and there is evidence of sulphides along this structure to the 
north of Hyers Island. 

In the Stevenson Lake area diamond drilling of several conductors by Canadian 
Longyear Limited in 1958-59 disclosed bodies of diss(,ll1inated and massive sulphides, 
mostly pyrrhotite and pyrite, with some graphite and magnetite. The sulphides 
generally occurred in association with small mafic and ultramafic intrusions. 

Several sulphide showings have been explored in the Cross Lake area. There, 
shears in volcanic rocks are well minpralized with pyrrhotite, pyrite, and grains of 
sphalerite and chalcopyrite. 

In the Island Lake arpa, thp low-grade nickel dpposit outliIl<'d by the Canadian 
Nickel Company Limited is reported by Quinn to consist "mainly of disseminated 
millerite, pentlandite, nickelif('l'ous pyrrhotit!', pyrite, chalcopyrite and magnetite, 
in a sheared, serpentinized sill of peridotite and adjacent highly aitrred volcanic 
and sedimentary rocks of the Hayes HiveI' group." 

The most favourable prospecting ground is probably along major longitudinal 
fault zones (strike faults) and sets of auxiliary faults. Tlwsp extpnd over tll!' !'ntire 
length of some of the gre!'nstone belts such as at Island, Oxford, Knc(', Bear, Utik 
lakes, and possibly other8. In prospecting, part.iculal' aU!'ntion should be paid also 
to areas where grepnstone belts are widest and, thc.rcfore, probably deepest, and 
where mafic and ultramafic intrusions are abundant; however, some long, narrow, 
intensively sheared belts may form important deep-seated structures. 

Although considerable exploration has been carried out in this arpa for gold and 
base metals, an adequate investigation of a rC'gion of this size, comprising over 
25,000 square miles, will take many years. Aeromagnetic sheets of the Wolf series, 
on a scale of 1 inch to 1 mile, released by the Mine's Branch in 1960, should be a 
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lrngth of some of the greenstone belts such as at Island, Oxford, Kne(', B('ar, Utik 
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valuable guide for future exploration and useful in projecting greenstone belts into 
unmapped territory or into terrain overlain by a heavy drift cover. Parts of the 
area are covered by reconnaissance geological maps at a scale of 4 miles to 1 inch 
and a program of mapping some of the greenstone belts at a scale of 1 mile to 1 
inch is now being conducted by the Manitoba Mines Branch. . 
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valuable guide for future exploration and useful in projecting greenstone belts into 
unmapped territory or into terrain overlain by a heavy drift eover. Parts of the 
area are covered by reconnaissance geological maps at a scale of 4 miles to 1 inch 
and a program of mapping some of the greenstone belts at a scale of 1 mile to 1 
inch is now being conducted by the Manitoba Mines Branch. . 
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HIGH HILL LAKE FOX HIVEH AHEA 

This ar('a north('ast of Lake \Y innipeg is bounded by longitudes 94" 00' and 
96" 00' and latitudes 55" 25' and 56" 00'. It has been mapped on a scale of 4 miles 
to 1 inch. Approximately 80 per cent of the tNrain is underlain by !!;ranitic rocks. 
The High Hill Lake greenstone belt is about 40 miles long and up to g miles wide. 
The Fox RivN belt is al:;o known to ('x tend for approximately 40 mill':; but may be 
much longer towards the cast where it trends into unmapped and heavily drift
covered terri tory. 

The volcanic rocks consist chiefly of basalt and andesite with minor rhyolite 
and dacite. Many of the flows are characterized by elon!!;ated pillows. Chert, 
iron-formation amI thin beds of meta-sediments occur locally. Bands of flow breccia, 
agglomerate and tuff occur at a few places. Beds of slate, slaty argillite, quartzite, 
graphitic schist, phyllite and chlorite schist were encountered in drill holes in the 
!!;reenstones south of Fox HiveI'. The meta-sediments which outcrop north of Fox 
Hiver lie stratigraphically above the volcanic rocks. They consist of nodular cordier
ite schist, garnetiferous plagioclase-biotite-quartz gneiss and schist and staurolite
garnet-mica-quartz schist. 

l\lafic and ultramafic rocks form sills in the mafic to intermediate volcanic 
rocks. A layered sill at least 2,500 feet thick outcrops along Fox Hivpr. Although 
most of this sill consists of serpentinite and sPfpentinized pyroxenite and peridotitp, 
some bands 25 feet or more thick are composed of unalten'd peridotite and pyroxen
ite. One band of serpentinite at least 20 feet thick npar the base (south side) of the 
sill probably was derived from dunit(,. Dunite was encountprpd in some drill holes 
south of the main sill. V pinlets and disspminated grains of magnetite occur through
out the sill. A few microscopic veinlets of cross-fibre serpentine (asbestos) were 
noted at one locality. 

Except for the Fox HiveI' ultramafic sill, the area has been only very lightly 
prospected. Then' is no information available on the nature of the gold and sulphide 
occurrences east of High Hill Lake, shown on Figure 17. 

Large angular boulders containing 1 to;j per cent diss('minated pyrite, pyrrho
tite and chalcopyrite in massive greenstone, rhyolite, and agglomerate or breccia, 
were found along Fox River, 3 miIPs above the mouth of Bigstone River. 

The extpnt of the ultramafic body found along Fox River was investigated by 
the Canadian Nickpl Company Limited, in 1956. A group of 1,279 claims was 
explored. The same year and in 1958 drilling was conducted on several claims north 
and south of the river. In 1956 and 1957 Sherritt Gordon Minps Limited carried 
out an electromagnetic survey covering almost the entire central part of the green
stone belt. This company also performed a limited amount of drilling. 
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Although no deposit of economic value was indicate'd in the area, many drill 
intersections encountned sulphides in serpe'ntinized peridotite, dunite, and green
stone'. Some zones bear up to 20 per Ce'nt disspminated pYl'l'hotite with lesse'r 
amounts of pyrik. Chalcopyrite', sphalC'fite and galena were also reported. The 
drilling indicated the' presence of several ultramafic sills in thp gr('('nstonps south 
of Fox River. 
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('HAPTER IY 

~IIXERAL AREAS OF THE CHURCHILL GEOLOGIC 
PROVINCE OF i\IANITOBA 

From the standpoint of known mineral occurrences and value of mineral 
production the Churchill gpologic province greatly surpass('s the Superior provinc(' 
of the southern and eastern parts of .:\Ianitoba. It ranks as one of the outstanding 
mineral areas of the Canadian Precambrian Shield. \Vithin the boundaries of thi" 
area arc situated: the copper and zine deposits of the Flin Flon distriet; similar 
sulphide depm.;its, gold-bmring r(uartz veins, and lithium-hearing pegmatite dykes 
of til(' Snow Lnke-W ekusko Lake district.; til(' copper-zine deposits of the Sh('rridon 
arpa; the nickel-copper, eopper-zine, and gold deposits of the Lynn Lake district; 
and, along the southeast border of the Churchill province, the nUlllNOUS large 
nickel dppOf,its of the Thompson belt. 

Little is known about the gC'ology and mineral potential of th(' arm north of 
latitude 57° 00' but thpr(' is no rpason to suppose that this northern part of the 
province will not ewntually be as productive as th(' soutll('rIl part of the Churchill 
block, conta.ining the dpposits rderred to above. 

lVIinpral exploration in tho Churchill block should not be guid('d solely by 
experipnce in thc 8llI)('rior provincc wherp particular att<'ntion is directed toward 
"gn'enstone" belts to the relative exclusion of sediments, sedimentary gneisses, 
and granitic gnpiss('s. There is ample evidence of illlPortant base I1lPtal deposits in 
sediments and gneisses of the Churchill province (Sherl'idon, Chis('1 Lake, Stall 

Osbon1(' Lake, Thompson) and rocks of this type lllay ev('ntually prove to b(' 
more import.ant hosts for mineral dpposits than the greenstone:,; of this part of the 
Precambrian Shidd. 

THE FLIN FLOK HEGIO~ 

The Flin Flon region, tiS dpfil1('d hc're, forms the wpstprn half of the large vol
canic bdt extmding from Flin Flon to Snow Lakp. Although HlP pntirc belt forms 
a single natural geologic (>ntity bounded on the south by Palaeozoic limestones and 
on til(' north Illore or lcss by the Kisseynew linpanH'nt, it has be('n divided into two 
parts for convenience in describing geologic featun's and mineral dC'posits. The 
dividinj!; liIw coinci(\ps with the central part of a north-trending batholith, which 
forms a natural division between the two parts of the grp('nston(' belt. 

For sevpral decades til(' Flin Flon region was thp main metal producing area of 
Manitoba. The first production of metals in the province, from the .\landy J\'Iine, 
dates back to 1917. The mill<' yieldpd copppr, gold, and silver froll! high-gradE' 
sulphide ore that was shipped to the sIllelter at Trail, B.C. 

The large copppr-zine deposit of Flin Finn was discowred in 1915 but produc
tion was delayed until 19:}O whrn a satisfact.ory metallurgical process for extraction 
of thE' Inptals was finally worked ont. 
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The Flin Flon region, a" dpfiIH'd hpre, forms the we"tcrn h:\lf of the largc vol
canic belt ext('nding from Flin Flon to Snow Lake. Although tll(' entire belt form" 
a single natural geologie entity bounde(l on the south by Palaeozoic lilIH'stones and 
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For sevNal decades the Flin Flon r<,!!;ion was the main metal producing area of 
Manitoba. The first production of mdals in the province, from the l\Iandy Mine, 
dates back to 1917. The mine yieldpd copper, gold, and silver from high-grade 
sulphid(· ore that was shipped to the smelter at Trail, B.C. 

The copper-zinc d('posit of Flin Finn was discovered in 1915 but produc-
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GEOLOGY 

The oldest rocks of the district have been named the Amisk group. They are 
chiefly lava flows (andesite, basalt, dacite, porphyritic andesite, quartz porphyry, 
flow breccia), with associated pyroclastic breccias, and minor amounts of tuff, 
sediments, and gabbroic intrusive rocks. Th('se rocks have bepn invaded by "quartz
eye" granite, known locally as the Cliff Lake granite porphyry. The Missi series of 
conglomerate, greywacke, and arkose unconformably overlies the Amisk group and 
the "quartz-eye" granite. Othpr bodies of granitic rocks, younger than the Missi 
series are abundant in the arpa. These include tonalite, tonalite gn('iss, diorite, 
granodiorite, granite, granite gneiss. There are also some post-Missi mafic intrusions 

" 	 including a group of predorriinantly gabbroic rocks known as the "Boundary" 
intrusions. 

The various stratigraphic classifications suggested for the Flin Flon region are 
shown in Table 8. Bruce (1918) considered the Cliff Lake granite porphyry to be 
older than the Missi sequence because of numerous pebbles of a similar rock found 
in the Missi conglomerate. Alcock (1923) found no such evidence and further noted 
that the porphyry cuts mafic dykes of a kind similar to dykes found cutting the 
Missi. However, other writers (Wright, Buckham, Stockwell, Bateman and 
Harrison) subsequently found good evidence that a pre-Missi "quartz-eye" granite 
porphyry exists. 

The Missi was divided by Bruce into t.he upper and lower parts because he 
found pebbles of sedimentary rocks, and a boulder of conglomerat.e, in the Upper 
Missi. However, he considered t.hat the unconformity was questionable, and that 
perhaps the Missi strata actually formed a conformable succession. As no other 
evidence was found for this interpretation, it was abandoned by all later writers. 
Wright and Buckham considered that Bruce's Lower l\lissi was part of the Amisk. 
The Amisk group was thus found to contain mappable amounts of sedimentary 
material. Pre-:\1issi schistose and highly metamorphosed rocks, chiefly sedimentary 
in origin, were also found in the Flin Flon area. 

Tanton (1941) considered that a widespread "greenstone" assemblage in the 
Flin }i'lon area was younger than the :\Iissi series. Thrse "greenstones" are massive, 
fine-grained rocks, chiefly composed of chloritr, hornblende, sericite, and zoisit.e. 
Where observed in contact with the Missi series they exhibit the relationships of 
intrusive bodies, and Tant.on believed that they were mainly of intrusive origin. 
An alternative view, held by other geologists who have examined these "green
stones," is that they are volcanic rocks. 

The rocks of the Amisk group were closely folded and dc<'ply eroded before the 
deposition of the iVlissi Reries, which lies with marked an!l;ular unconformity upon 
the older, volcanic rocks. The Missi series itself was then folded, and no doubt the 
structures already existing in the Amisk group were further deformed. As a rule, 
fold axes in both the older formations and the younger sedimentary series trend a 
few degrees west of north. In the :\1iRsi series the limbR of the folds are commonly 
overturned towards the west, but in the volcanic rocks overturning is only locally 
present. 

The relatively unaltered Amisk and Missi-type rocks pass abruptly northward 
into Kisseynew-type rocks along an east-northeast trending boundary (near the 
northern boundary of Figure 18). Originally it was suggested that the contact 
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FIGURE 18 Geology of Flin Flon - Elbow Lake Area 
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between these rocks in the File Lake map-area, about 75 milps past of Flin Flon was 
faulted. Later a major fault trending northeast, north of Wekusko Lake, was 
interpreted by Frarpy (1948) to be the past ward continuation of the Snow Lake 
fault, the entire structure rppresenting; a southward-protruding; lobe along thp 
Kisseyne.w lineament (see Figure 22). Kalliokoski (1952) detPrminNi that thp 
Kisseyncw complex at Weldon Bay is separatpd frolll tIl<' Alllisk rocks by a fault 
and Robertson (l95:~) found a similar rdatiom:hip about 14 mil(·s to th!' eaRt at 
Nokomis Lake. The type of mineral dppositR found in the area also appears to 
change abruptly at the lincalll('llt. Stockwell, as rpportpd by Harrison (1951), 
suggested that pyrrhotite-rich sulphide (kposits occur north of the a8suIll('d Kiss('y
new lineament and pyrite-rich sulphide dpposits south of it, and that the line indi
cating thpir rpspective boundary coincidpd closdy with the linpammt. Finally, 
Harrison (1951), compiling all the evidpncp, considerpd the linpamrnt as a major 
structural f('ature and believed that it may be a fault zon<' along which the Kiss<'y
new rocks were thrust over Amisk volcanic rocks. According to Harri;;on pxcpllent 
structural evidence that the Kisseynew lineament marks a fault zonp is provided 
in the area north of .l\Iikana/!:an IJake. There, an dongat('d dome in the Kisseynew 
gnpisses is overturnpd to tIl(' south, and its south limb is in contact with til!' north 
flank of an elongated dome of Amisk volcanic rocks. No synclinp haR b<'!'n found 
between the two anticlinal structures, so it appears that th!! contact is alon~ an 
unconformity, or a fault. Hmvev('r, the presumably younp;('r Kiss<'yn!'w rocks are 
overturned to the south so that they lie face down on the north-dippinp; flank of the 
Amisk dome, a position impossible to achieve t'xct'pt by faulting. Local dis
continuities and irrep;ular surface traces alonp; the lineament may havp bppn caused 
by granitic intrusions and deformation. Harrison also su/!:/!:('sted that the mineral 
deposits of the Flin Flon-Snow Lake belt are related to faults that ('xtend north 
and south from the Kisseynew lineament. 

Robertson (1951), however, endeavoured to show that the lineament, as such, 
does not control the mineralization and is not the trace of a thrust fault but an 
accentuated break between two dissimilar rock types. 

Haites (1960) considered that the lineament is one of s('veral major transcurrent 
fault zones in the Precambrian Shield along which the direction of movement seems 
to be mainly left-handed. He points out that accordinp; to Van Heps (1958) the 
western extension of the Kisseynew lineament is on strike with the ::'\ipadow Lake 
escarpment in Saskatchewan and that the total length of the 1Ieadow Lake-Kissey
new lineament may pxceed 400 miles. 

Other faults of the area some of which are related to the Kiss('ynpw thrust, are 
numerous. ~lost of these faults trend a few degrees west of north, but some strike 
northpast; others are curved, with a /!:eneral easterly trend. The Hoss Lake fault, 
east of Flin Flon, forms one of the prominent lineaments. extending south of the 
Kisseynew lineament and offsetting the main structure. The Flin Flon and Mandy 
mines arc probably related to the Ross Lake fault. East of thp Cuprus mine at 
Manistikwan Lake strong shearing was noted by Harrison (19.')1) and major faults 
were mapped by Bateman and Harrison (944) and by Buckham (1944) through 
Mikanagan and Whitefish lakps, the north part of Athapapuskow Lake, and through 
Schist Lake. An extensive northpast-trending fault passes through Fay and Vamp 
lakes and was noted much farther south by Podolsky (1957) in the vicinity of 
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between these rocks in the File Lake map-area, about 75 llliles past of Flin Flon was 
faulted. Later a major fault trending; northeast, north of Wekusko Lake, was 
interprded by Frarpy (1948) to be the past ward continuation of the Snow Lake 
fault, the entire structure representing; a southward-protruding; lobe' along; thp 
Kisseyne.w lineament (see Figure 22). Kalliokoski (1952) det('J'mirwd that thl' 
Kisseynew complex at Weldon Bay is s<'paratpd frolll tll(' Alllisk rock;:; by a fault 
and Robertson (195:3) found a similar relationship about H miks to th!' caRt at 
Nokomis Lake. The type of mineral d!'posits found in the area also appears to 
change abruptly at the lincanlPnt. Stockwpll, as l'Pported by Harrison (1951), 
suggested that pyrrhotite-rich SUlphide d!'posits occur north of the assuIllc,d Kissey
new lineampnt and pyrite-rich sulphide dpposits south of it, and that the line indi
cating their respective boundary coincided clos!'ly with the Iinpummt. Finally, 
Harrison (1951), compiling all the evidenc<', com;ider!'d the lim'ament as a major 
structural f('ature and believed that it may be a fault zone' along which th(; Kissey
new rocks were thru"t over Amisk volcanic rocks. According to Harl'it!on excellent 
structural evidence that the Kisseynew lineament markR a fault lIon(' is provided 
in the area north of :\Iikanagan Lake. There, an donp;ated dome in the Kisseynew 
gneisses is overturn('d to thp south, and its south limb is in contact with thp north 
flank of an elongated dome of Alllisk volcanic rocks. No synclinp haR bpPll found 
between the two anticlinal structures, so it appears that the contact is along an 
unconformity, 01' a fault. However, the prpsnmably youngpr KisR('yn!'w roeks are 
overturned to the south so that they lie face down on the north-dipping flank of the 
Amisk dome, a position impossible to achieve ('xc('pt by faulting. Local dis
continuities and irregular surface traces along the lineament may have been caused 
by granitic intrusions and deformation. Harrison also suggested that the mineral 
dpposits of the Flin Flon-Snow Lake belt are related to faults that extend north 
and south from the Kisseynew lineament. 

Robertson (1951), however, endeavoured to show that the lineament, as such, 
does not control the mineralization and is not the trace of a thrust fault but an 
accentuated break between two dissimilar rock types. 

Haites (1960) considered that the lineament is one of several major transcurrent 
fault zones in the Precambrian Shield along which the direction of movement seems 
to be mainly left-handed. He points out that according to Van Hees (1958) the 
western extension of the Kisseynew lineament is on strike with the ~1('adow Lake 
escarpment in Saskatchewan and that the total length of the .:vIcadow Lake-Kissey
new lineament may exceed 400 miles. 

Other faults of the area some of which are related to the l(iss<,ynew thrust, are 
numerous. 'Most of these faults trend a few degrees west of north, but some strike 
northeast; others are curved, with a general easterly trend. The Hoss Lake fault, 
east of Flin Flon, forms one of the prominent Iineam(mts. extending south of the 
Kisseynew lineament and offsetting the main structure. The Flin Flon and Mandy 
mines are probably related to the Hoss Lake fault. East of the Cuprus mine at 
Manistikwan Lake strong; shearing was notcd by Harrison (1951) and major faults 
were mapped by Bateman and Harrison (944) and by Buckham (944) through 
}\1ikanagan and Whitdish lakes, the north part of Athapapuskow Lake, and through 
Schist Lake. An extensive northeast-trending fault passes through Fay and Vamp 
lakes and was noted much farther south by Podolsky (1957) in the vicinity of 
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Lucille Lake. Podolsky also shows a northeast-trending fault through the First, 
Second and Third Cranberry lakes; this fault may be continuous with faults passing 
through the center of Elbow Lake (McGlynn, 1959). 

Geological mapping of the area has progressed recently to the detailed stage. 
The Geological Survey of Canada has published 9 maps covering 1,575 square miles 
at a scale of 1 inch to 1 mile. The Flin Flon-Mandy area was mapped by Stockwell 
(1960) at a scale of one inch to 1,000 feet. The area is also probably the most 
thoroughly prospected ground in the province. Hudson Bay Exploration and 
Development Co. Ltd., a subsidiary of the Hudson Bay Mining and' Smelting 
Company Limited, and other major and minor companies have conducted system
atic ground geophysical investigatioI;l since 1948. The following areas have been 
covered by ground electro-magnetic surveys, largely at line intervals of 400 feet or 
less: Embury and Mikanagan lakes and the entire area between these lakes; an 
area northwest of Embury Lake; Manistikwan Lake; the Northeast Arm of Schist 
Lake; the central, north part of Athapapuskow Lake, Neso, Payuk, Lucille lakes; 
an area north of Cranberry Portage; an area extending from N aosap Lake to Weldon 
Bay; the Third Cranberry Lake and Grass River; an area north and east of Elbow 
Lake. 

PLATE VIII Flin FUJn, looking west. Behind the mine area is Flin Flon Lake, now filled with tailings 
from the mill. 

Lucille Lake. Podolsky also shows a northeast-trending fault through the First, 
Second and Third Cranberry lakes; this fault may be continuous with faults passing 
through the center of Elbow Lake (McGlynn, 1959). 

Geological mapping of the area has progressed recently to the detailed stage. 
The Geological Survey of Canada has published 9 maps covering 1,575 square miles 
at a scale of 1 inch to 1 mile. The Flin Flon-Mandy area was mapped by Stockwell 
(1960) at a scale of one inch to 1,000 feet. The area is also probably the most 
thoroughly prospected ground in the province. Hudson Bay Exploration and 
Development Co. Ltd., a subsidiary of the Hudson Bay Mining and' Smelting 
Company Limited, and other major and minor companies have conducted system
atic ground geophysical investigatioI;l since 1948. The following areas have been 
covered by ground electro-magnetic surveys, largely at line intervals of 400 feet or 
less: Embury and Mikanagan lakes and the entire area between these lakes; an 
area northwest of Embury Lake; Manistikwan Lake; the Northeast Arm of Schist 
Lake; the central, north part of Athapapuskow Lake, Neso, Payuk, Lucille lakes; 
an area north of Cranberry Portage; an area extending from N aosap Lake to Weldon 
Bay; the Third Cranberry Lake and Grass River; an area north and east of Elbow 
Lake. 

PLATE VIII Flin Fum, looking west. Behind the mine area is Flin Flon Lake, now filled with tailings 
from the mill. 



Some of the above ground was covered by two or three ground electro-magnetic 
surveys as well as magnetic surveys. For most of the areas, however, the ground 
geophysical exploration must he considered as of a preliminary nature. Extensive 
parts of some greenstone belts have yet to be covered by ground geophysical work 
utilizing improved techniques, before the full potential of the Flin Flon region is 
appraised. 

Drilling of sulphide occurrences has been concentrated mainly in the area 
west of longitude 1010 30'; only limited drilling has been performed near Weldon 
Bay, the Second and Third Cranberry lakes, along Grass River, north of Brunne 
Lake, and at Elbow Lake. 

AflNERAL DEPOSITS 


Copper-zinc 


Flin Flon Orebody (1)1 

The most important mineral deposit in the map-area is that containing the 
complex copper-zinc-gold-silver ore being mined by the Hudson Bay Mining and 
Smelting Company Limited at Flin Flon, astride the Manitoba-Saskatchewan 
boundary. 

In addition to the ore extracted from the main mine, the company has pro
duced copper and zinc from several small deposits: Schist Lake, Birch Lake (Sask.), 
Cuprus Mine, Coronation ::\iline (Sask.), North Star Mine, and the Don Jon Mine, 
all situated within trucking distance from Flin Flon. 

Since 1930 over 47 million tons of ore have been extracted from the Flin Flon 
mine. In 1961 the mill at Flin Flon treated 1,682,693 tons of ore, operating at an 
average daily capacity of 4,610 tons. The mine workings extend to the 3,750-foot 
level. 

At Flin Flon the ore occurs in six lenticular to irregular bodies within a zonc 
500 feet wide. These bodies average 900 feet long, 70 feet wide, 1,500 feet in vertical 
depth, and 2,500 feet in length along the plunge. They were formed by replacement 
of the country rock and include ore of two types, solid sulphides and disseminated 
sulphides. Seventy per cent of the total known ore is of the solid sulphide type. 
This consists mainly of pyrite, with included remnants of the host rock, and addi
tional quartz and carbonate. In places, the ore exhibits banding, inherited from 
pre-existing structures. The disseminated ore usually occurs on the footwall side, 
and along the lower edge of the plunging solid sulphide bodies. Disseminated ore 
represents a partial replacement of the host rocks. Metallic minerals in the usual 
order of deposition include magnetite, pyrite, pyrrhotite, arsenopyrite, sphalerite, 
chalcopyrite, cubanite, galena, gold, tetrahedrite, tennantite, electrum, sylvanite, 
tetradymite, and altaite. 

Rocks in the immediate vicinity of the mine include quartz porphyry intruded 
along a contact between lava flows on the northeast side and more easily sheared 
pyroclastic rocks and flow breccias on the southwest. These formations form a 
southeast-pitching anticlinal fold on the southwest limb of a major syncline. On 
the northeast side of the anticline drag-folds, forming minor anticlines and synclines, 

1 Numbers in parentheses refer to localities on Figure 18. 
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Some of the above ground was covered by two or three ground electro-magnetic 
surveys as well as magnetic surveys. For most of the areas, however, the ground 
geophysical exploration must be considered as of a preliminary nature. Extensive 
parts of some greenstone belts have yet to be covered by ground geophysical work 
utilizing improved techniques, before the full potential of the Flin Flon region is 
appraised. 

Drilling of sulphide occurrences has been concentrated mainly in the area 
west of longitude 1010 30'; only limited drilling has been performed near Weldon 
Bay, the Second and Third Cranberry lakes, along Grass River, north of Brunne 
Lake, and at Elbow Lake. 

MINERAL DEPOSITS 

Copper-zinc 

Flin Flon Orebody (1)1 

The most important mineral deposit in the map-area is that containing the 
complex copper-zinc-gold-silver are being mined by the Hudson Bay Mining and 
Smelting Company Limited at FHn Flon, astride the Manitoba-Saskatchewan 
boundary. 

In addition to the are extracted from the main mine, the company has pro
duced copper and zinc from several small deposits: Schist Lake, Birch Lake (Sask.), 
Cuprus :YIine, Coronation Mine (Sask.), North Star Mine, and the Don Jon Mine, 
all situated within trucking distance from Flin Flon. 

Since 1930 over 47 million tons of ore have been extracted from the Flin Flon 
mine. In 1961 the mill at Flin Flon treated 1,682,693 tons of are, operating at an 
average daily capacity of 4,610 tons. The mine workings extend to the 3,750-foot 
level. 

At Flin Flon the ore occurs in six lenticular to irregular bodies within a zone 
500 feet wide. These bodies average 900 feet long, 70 feet wide, 1,500 feet in vertical 
depth, and 2,500 feet in length along the plunge. They were formed by replacement 
of the country rock and include ore of two types, solid sulphides and disseminated 
sulphides. Seventy per cent of the total known ore is of the solid sulphide type. 
This consists mainly of pyrite, with included remnants of the host rock, and addi
tional quartz and carbonate. In places, the ore exhibits banding, inherited from 
pre-existing structures. The disseminated ore usually occurs on the footwall side, 
and along the lower edge of the plunging solid sulphide bodies. Disseminated ore 
represents a partial replacement of the host rocks. Metallic minerals in the usual 
order of deposition include magnetite, pyrite, pyrrhotite, arsenopyrite, sphalerite, 
chalcopyrite, cubanite, galena, gold, tetrahedrite, tennantite, electrum, sylvanite, 
tetradymite, and altaite. 

Rocks in the immediate vicinity of the mine include quartz porphyry intruded 
along a contact between lava flows on the northeast side and more easily sheared 
pyroclastic rocks and flow breccias on the southwest. These formations form a 
southeast-pitching anticlinal fold on the southwest limb of a major syncline. On 
the northeast side of the anticline drag-folds, forming minor anticlines and synclines, 

1 Numbers in parentheses rder to localities on Figure 18. 
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have resulted from upward and southward movement of the formations on the 
northeast side with respect to those on the southwest side. Crumpling occurs in the 
crests and troughs of these folds. The ore bodies occur along the northeast limbs of 
these structures and terminate against their crests and troughs, plunging southeast 
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with them (Figure 19). Some orebodies occur en echelon beneath subsidiary folds, 
with right-handed offset along strike, and some are hook-shaped along parts of their 
crests. The hook-shaped structures are open downward and to the northwest and 
reflect the shape of the crests of the anticlines. 
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The rocks within the ore zone and on the footwall side are in very large part 
altered to chlorite schists, with lesser amounts of talc and sericite schists, across 
widths of as much as 1,000 feet. In addition they arc to some extent silicified and 
carbonatized. Intense shC'aring terminates at the contact between the competent 
lavas and the folded quartz porphyry. The shearing is thought to have developed 
as a result of movements accompanying folding. Lineation is well developed in the 
schists and plunges southeast with the folds and the ore. The diorite sills within the 
ore zone are only partly altered to schist and replaced by ore; more massive parts 
of the diorite remain as "horses." 

Four coinciding structural features thus control the deposition of the ore. 
These are: the contact between the competent and incompetent beds, folding, 
schistosity and lineation. The ore-bearing solutions have bepn derived from either 
the same source as the Boundary intrusions or a younger granite that lies south of 
the mine area. 

Although most workers favour the replacement .theory for the origin of the 
orebodies, Bichan (1960) has advocated a direct magmatic theory. He suggests 
that magmatic injections penetrated the drag-folded contact between underlying 
incompetent tuffs and overlying highly competent rhyolite porphyry. Both the 
quartz porphyry and the ore masses were introduced during the same phase of the 
geologic history of the area. 

The Mandy Orebody (2) 

The Mandy was the first deposit in the entire area to undergo development. 
The first diamond drilling program in northern Manitoba was conducted there in 
1916 and revealed an orebody containing 25,000 tons of massive chalcopyrite 
averaging about 20 per cent copper and containing gold and silver to the value of 
about $5.00 per ton. These reserves were mined out between 1917 and 1920 and 
yielded 9,866,328 pounds of copper. The ore was shipped to Trail, B.C. for smelting. 

Additional reserves of lower grade ore were outlined on the property between 
1928 and 1929 when the shaft was deepened to 1,025 feet. Due to wartime require
ments in copper the mine again went into production between 1943 and 1944 when 
125,021 tons were extracted averaging 5.47 per cent copper, 16.5 per cent zinc, 
0.095 oz. gold and 1.9 oz. silver per ton. 

The Mandy deposit was in a shear zone in volcanic breccia (Figure 20). It was 
situated in the same synclinal fold as the Flin Flon mine, but on the opposite and 
overturned limb. The strike and dip of the ore was parallel to the enclosing for
mations, and the plunge was steeply south. The ore replaced a tight drag-fold in 
the sheared rocks which acted as an incompetent member lying between more 
competent rocks. The chief minerals were pyrite, sphalerite, chalcopyrite, and 
minor amounts of galena and arsenopyrite. 

The orebody was 100 feet long, 12 feet wide, and tapered downwards to a depth 
of 200 feet. The orebody exhibited zoning. Surrounding the central chalcopyrite
rich part of the deposit was a zone of mixed and banded sulphides in which sphaler
ite predominated and this in turn was surrounded by a zone in which pyrite was the 
abundant sulphide. 

In 1962 drifting at the 1,100- and l,300-foot levels was in progress from the 
adjacent Schist Lake mine towards mineralized zones in the Mandy mine. 
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Cuprus (3), North Star (4), and Don Jon Mines (5) 

Several small sulphide deposits near Flin Flon have been mined out by the 
Hudson Bay Mining and Smelting Company in the past few years. The ores were 
trucked to Flin Flon for treatment. The Cuprus mine, on the northeast arm of 
Schist Lake, 7Yz miles southeast of Flin Flon, was in production between 1948 and 
1954. It yielded 509,152 tons of zinc and copper ore. 

The Cuprus deposit (Figure 21, D) occurred on the west limb of a major 
syncline which plunges 10 to 20 degrees to the north. Hocks encountered in the 
mine workings were graphitic schist, graphitic tuff and chert, andesite with derived 
schists and diorite. The formation of the major syncline created minor drag-folds 
in the graphitic bands. The intrusion of the diorite intensified the folding and 
produced subsidiary synclinal drag-folds in the graphitic schist band. The are was 
invariably associated with the graphitic rocks and was localizcd in the troughs and 
eastern limbs of these subsidiary synclines. The orebodies consisted of massive 
sulphides, partly or completely replacing the graphitic schist. 

The North Star mine, (Figure 21, C) 12 miles east of Flin Flon, produced a 
total of 218,847 tons of copper ore between 1955 and 1958. The orebodies occurred 
in a cherty (silicified) chlorite schist. The adjoining rocks are andesite, dacite and 
a quartz porphry flow or sill. The shape of the orebody and the thickening of the 
quartz porphyry adjacent to it point to drag-folding as a cause of the fracturing and 
shearing of the cherty chlorite schist. The orebody consisted of massive sulphides 
and sulphide-filled fractures. 

The Don Jon mine (Figure 21, A) operated between 1955 and 1957. Copper 
was recovered from 69,811 tons of ore. The mine was situated 1,600 feet east of the 
North Star. The deposit consisted of two lenses of massive sulphides which occurred 
in a drag-folded band of chloritic dacite bounded by a quartz porphyry and a 
derived siliceous sericite schist. 

In addition to zinc and copper, all three mines yielded some values in gold and 
silver. 

Schist Lake Mine (6) 

The Schist Lake mine (Figure 21, B) is situated only 3.5 miles southeast of 
Flin Flon. From 1955 until the end of 1960 the mine produced 501,766 tons of 
copper and zinc ore. The main shaft was deepened to 2,281 feet in 1958 and pro
duction now comes from the lower levels of the mine. 

The ore occurs as tabular to lens-shaped bodies which strike northwest, dip 
vertically and plunge at 60 degrees to the southeast. The ore zone is 800 feet long 
and has been traced for a distance of over 2,000 feet along the plunge. The maximum 
length of continuous ore within this zone is 200 feet. Widths of individual are lenses 
vary from a maximum of 35 feet to a minimum of 2 feet. The ore consists of three 
types: massive sphalerite-pyrite, massive chalcopyrite-sphalerite, and disseminated 
chalcopyrite-pyrite, all in a sericite-carbonate schist. 

The controlling structure is a strong northwest-trending shear up to 140 feet in 
width which consists predominantly of carbonatized sericite schist. This schist 
zone contains northwest plunging flexures and small drag-folds and cherty patches 
of rock that have failed by fracturing. These structures formed channels readily 
available for ore-forming solutions. The massive sulphide ore is a replacement of 
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the schist and a disseminated type of ore was produced by fracture filling in the 
cherty rock. Local thickening occurs near the crests of drag-folds. Finely dissemi
nated pyrite occurs in the sericite schist near the boundaries of the orebodies. 

Other Sulphide Occurrences 

Small replacement bodies of copper and zinc sulphides have been found near 
Embury Lake (7), Manistikwan Lake (8), Thompson Lake (9), localities 4 and 5, 
Athapapuskow Lake (10), Lucille Lake (11), Blueberry Lake (12), Weldon Bay 
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(13), locality 14, and Grass River (15). They usually occur in rocks of the schist and 
greenstone complexes in the vicinity of intrusive bodies of quartz porphyry and 
felsite. Some deposits occur in strongly schistose rocks derived mainly from siliceous 
volcanic rocks such as the Don Jon (4) and Amulet (10) deposits. 

The deposits found south of Weldon Bay consist of pyrrhotite and pyrite; 
some of these contain chalcopyrite and sphal('rite. They occur in strongly schistose 
rocks: garnetiferous gneisses and schists, amphibolites, and hornblende gabbro 
in the vicinity of alaskite granodiorite bodies whieh have intruded along east
trending fault zones; some of the faults coincide with th(~ Kisseynew lineament, 
locally known as the Wddon Bay thrust. 

Small showings of sulphides containing disseminated or massive pyrite and 
pyrrhotite, and at places minor chalcopyrite, are nUIlwrous. Most of these occur
rences have been found in shear zon('s in volcanic rocks. Surface work, sampling 
and limit('d diamond drilling have been performed on many of these prospects. 

Gold 

Gurney Mine (16) 

Besides the gold that has been recovered as a by-product from the base metal 
deposits near FEn Flon, the Gurney mine located about 25 miles east of Flin Flon 

, produced 25,164 ounces of gold between October, 1937 and November, 19:39. 

The orebodies occurred in shear zones in tuff and to a lesser extent in silicified 
hornblende basalt. The gold occurred in light grey to white quartz \'eins. Gold and 
sulphides (pyrite, pyrrhotite, chalcopyrite, sphalerite, galena) were concentrated in 
fractures in the veins. Ruby silver and telluride have been J'(~port('d. Pyrite was 
also disseminated in the tuff and schists. The amount of gold usually was propor
tional to the amount of sulphides present in the veins. 

Rpplacement bodies, consisting largply of pyrite and pyrrhotit(, lenses parallel
ing the bedding of the sedimentary rocks have b<'pn found in the general vicinity of 
the mine. Although numerous, none of these carry gold; chalcopyrite is present in 
some of these sulphide bodies. Thus two stagl's of mineralization have bepn outlined 
in the vicinity of the mine. The first, represented by iron sulphide deposits typical 
of high temperature conditions, was followed by a later, lower temperature stage 
during which deposits carrying galena, gold, and silver were formed. Galena is not 
everywh(~re an indicator of gold, but good values usually are obtained from quartz 
where galena is present. The light grey win quartz of the ar('a is believed to have 
formed later than the dark quartz associated with the iron sulphides. 

Other Gold Occurrencps 

Gold occurs in many Iocalitips of thp 11'lil1 Flon district. It is associatpd with 
arsenopyrite, pyrite, and ot.her sulphides in quartz veins eutting greenstone schists, 
quartz feldspar porphyry and sometimes othpr granitic rocks. 

Throughout the district many dl'posits contain little vein quartz but consist 
of disseminated sulphides in shearpd and sonwtimes silicifipd rocks; thl's(' may also 
contain gold. The silicified gold-lwaring bodies include masses of either chloritic 
or sericitic schist. with varying proportions of vein quartz, pyrite, arsenopyrit.e, 
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pyrrhotite, iron carbonate and sometimes tourmaline. Stockwell (1944) divided 
the gold-bearing sulphide deposits into three types, according to the dominant 
sulphide, pyrite, pyrrhotite or arsenopyrite. Some of the deposits contain one 
sulphide with only traces of the others. Small amounts or traces of gold were found 
in a number of these deposits but many have been found to be completely barren. 
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pyrrhotite, iron carbonate and sometimes tourmaline. Stockwell (1944) divided 
the gold-bearing sulphide deposits into three types, according to the dominant 
sulphide, pyrite, pyrrhotite or arsenopyrite. Some of the deposits contain one 
sulphide with only traces of the others. Small amounts or traces of gold were found 
in a number of these deposits but many have been found to be completely barren. 
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THE FILE - SNOW - WEKUSKO LAKES AREA 

Geographically this area extends from 54° 30' to 55° 00' north latitude and 
from 99° 30' to 100°45' west longitude. The center of the area is about 65 miles 
east of Flin Flon. Snow Lake and Chisel Lake are connected by road to Wekusko 
Station, at Mile 81 on the Hudson Bay Line of the Canadian National Railway. A 
branch line from Optic Lake to the Chisel Lake mine was opened in 1960. 

The area was first regarded as promising prospecting territory by Tyrrell 
during his exploration in 1896. Subsequently the area has been examined in varying 
detail by officers of the Geological Survey of Canada. Since 1939 the entire area 
has been mapped at a scale of 1 inch to 1 mile by the Survey. In addition the areas 
about Snow Lake and Chisel Lake have been mapped in greater detail. 

GEOLOGY 

Precambrian rocks, which underlie the area, are bordered on the south by 
Ordovician dolomite. The Precambrian rocks may be divided into four main groups. 
Probably the oldest group comprises mafic and felsic lava flows with associated 
intrusions and beds of tuff, volcanic breccia and agglomerate; at some localities the 
lavas are interbanded with mainly argillaceous sediments and their metamorphic 
derivatives. This group is correlated with the Amisk group of the Flin Flon region 
and is locally referred to as of Amisk age or Amisk type, or simply Amisk 
"volcanics. " 

The second group consists mainly of conglomerate, arkose, greywacke inter
bedded thin slaty members, and minor schists. The rocks underlie small areas 
within, and generally considered to have been deposited unconformably upon, 
the Amisk-type lavas. Although the stratigraphic position of the sedimentary rocks 
is uncertain, locally they have been named the "Missi series." The third group, 
known as the Kisseynew gneiss, is widespread in the northern third of the area. It 
consists chiefly of highly metamorphosed sedimentary material: garnetiferous 
gneisses and schists, staurolite-sillimanite gneisses and schists, feldspathic sedi
mentary rocks, minor mafic pyroclastic rocks, mafic lavas, and gneisses derived 
from arkose. It has been suggested that these rocks are in part the metamorphic 
equivalents of the sediments and volcanic rocks of the Missi-type found to the 
south. However, this age relationship is very uncertain. 

The fourth group of rocks is intrusive and consists of predominantly granitic 
rocks of various ages but the largest batholitic bodies appear to be generally younger 
than any volcanic and sedimentary rocks in the area. Some of these granitic rocks 
postdate the structural deformation of the area and may be younger than the 
Kisseynew lineament. 
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Bodies of quartz-eye granite and associated porphyries have attracted much 
interest because of their postulated genetic relationship with gold-bearing quartz 
veins. Similarly, base metal mineralization is thought to be related to various mafic 
intrusions (pyroxenite, amphibolite, meta-gabbro, meta-diorite). Many of thes!' 
intrusions, predominantly small stocks, have been outlined in the area. Although 
numerous sulphide occurrences have been found in the vicinity of these stocks 
some sulphide deposits bear no evidence of a relationship with the mafic intrusions. 

On Figure 22 the sediments grouped together as map-unit (2) are of different 
ages. At Morton Luke, Woosey Lake and west and north of Wekusko Lake they 
consist mainly of fresh-looking greywacke, arkose, and conglomerate that have 
been shown on map-legends as unclassified rocks whose stratigraphic position is 
unknown. West of Morton Lake, the northerly-trending sediments are interbedded 
with volcanic rocks and have been classified as Amisk. Similar rocks have been 
outlined 2 miles east of Crowduck Bay. 

The widespread sedimentary formations that trend northeast, in the area east 
of Wekusko Lake, consist chiefly of arkose, greywacke, conglomerate, biotite schist, 
garnet-staurolite schist and some volcanic members. Armstrong (1941) included 
this group in his "Laguna series" (along the east shore of Wekusko Lake). Frarey 
(1950), mapping their eastward continuation believed that the lithology of the 
sedimentary memb!'rs and thcir unconformable relation with the older volcanic 

, rocks strongly suggested that they are of :\Iissi age. Possibly the term Missi-type 
would be more appropriate for these formations. 

In almost the entire map-area the Kisseynew gneisses fall north of the assumed 
Kisseynew lineament. However, north of Crowduck Bay Frar!'y mapped litholo
gically similar schists and gneisses on both sides of the fault. Harrison (1951), on 
the other hand, states that a fault separates the Kisseynew-type rocks from others 
in this area. It is possible that in places the Kisseynew lineament consists of a zone 
of composite lineaments or that mylonitized granitic rocks may have be('n mapped as 
Kisseynew gneisses. 

The general trends of folded structures in the area is north and north-northeast. 
Folds plunge south in the File Lake area and west of there, and generally north in 
the Snow Lake area, except near Squall and Morgan lakes. East of Wekusko I"ake 
sets of doubly plunging synclines and anticlines trend northeast. The most promi
nent fold of the area is the Threehouse syncline. Near Snow Lake it plunges about 
40 degrees north, but south along the axis the plunge gradually steepens to 80 or 85 
degrees north. The Herblet Lake syncline is a broad, basin-shaped fold underlain 
to the !';outh by an overturned anticline. The entire structur!' possibly is due to 
folding and subsequent deformation caused by the southward thrust along the 
Kisseynew lineament (locally referred to as the McLeod Road thrust.) 

The McLeod Lake syncline is a warped fold, and the dir!'ction of warping is 
congruent with assumed thrusting to the south along the Kisseynew Lineament. 

The Squall Lake Dome is elongated somewhat in a north to south direction, 
and is marked by beds dipping outward in all directions around a granite stock. 
The crest of a similarly trending fold, the File Lake Anticline, is occupied by a 
gneissic granite which has been interpreted as a granitized rock of sedimentary 
origin. Farther to the west the Loonhead Dome is marked by an eastward trend and 
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low dips. A fiet of til!;htly folded and warp('(l synelinps and untieiillP:=; hn:=; h('('n out
liIlPd b<'tw(,PIl the File Lak(' Anticline and Looniuwl DOIllP. 

LUl'l!;e, well-dpfincd, doubly plunging, folds lie east of \Vekusko Luk('. The 
ax('s of the:,,!' foldfi g(,llPrally st!'ike HI to 4.') dqm'('s (,:.1fit of north, and the heds ar(' 
eommonly oVNturlwd. 

Faults and shC'ur zon(';'; al'(, IlUlllProu;;. The mo;,;t pl'('fnilH'nt fault" are those 
whieh eoineide with th(' Kist'pYlww lin(,U111PnL The Filp Llk(' fnult follows roughly 
the ;;outh shore of the lake. To tlw west. it eun'e" north up Dummy Bay and is 
continupt\ by a fault system paralleling the "outh shor(' of Loonhpad LakP. The 
Kisseynew lineament ifi also rC'prpsenU·d hy the Snow Lak(· fault, tlIP ~I cL('od Boad 
thrust, and its l'ast('rn continuation into thl' C'rowduck Bay map-area. Harrifion 
(1951) points out that if it is assuII1pd that the Kisspynpw IineallH'nt Illark:" a fault, 
there is contradictory pvidpnce rpgardinl!; the dirl'ction of mOVPllll'nt. Hpgional 
structures in the Kis.'wyn('w glwiss('s SUf!J!;pst that th<> fault marks a thrust from tilP 
north and northeast. Howevpr, minor structures within the fault zonl' at Snow Lake 
indicate that til<' north side has llloV(,d down, that is, til(' faulting was normal; at 
LoonlH'adLakc they imlical(' thrusting frolll the ;;outh. It is possible that move
ments lllay have occurrl'd at more than one time, and that the fault may itsdf have 
bepn dl'fornlPd by latN folding and intrusions. How('vl'r, it must be renwmbPred 
that this structural rPiationsilip is open to criticism, ina::;much as sOllie geologists 


. maintain that the boundary betwem I\isspynew gm·iss('s and the volcanic and 

se<iiIll('ntary rock:=; to HIP south is not a wpl\-defim'd fault zone but rather repr('sents 

a rapid change across a metamorphic front with only local faultin/!:. 

Th(' most prominent northeast!'riy-trending fault is the Berry Creek fault, 
which has a totallen/!:th of owr :30 mill'S, and lllPrg<'s into the l\:isseynew lineament. 
It is marked by a broad zone of fissile schists that. dip stpl'ply or vertically. This 
fault lIlay provide the structural control for ;;OInt' ore deposits in the area. Other 
northl'rJy-tn'mling faults such as the Yamson Lake fault, the Woosey Lake fault, 
the Aiorton Lake fault, and a set of faults wpst of lVIorton Lakp, do not appear to 
continue northward past thc' Kissl'yn('w lim'amenL 

JIlXEIUL DRJ>()SITS 

Thl' File-Snow-Wekusko lakes an'a, formpriy a l!;old-producing r('gion, has now 
gainl'd importance as a base metal helt. A zinc-lead-copper mine at Chi::;d Lake 
cOIllIIll'nced production in Spptembpr, 1960. Two other dpposits, the Stall Lake 
IIline and the OsbornI' Lake mine arl' in the devl'lopmPllt stagC'. In addition, several 
small sulphide bodie::; have been outlined in the central part of the area. Exploration 
for base mdals and l!;old is cOlltinuinl-!; in all till' grl'enstOlw and ::;pdinwntary belts 
of the arpa, includinl!; the Ki"seynew gneisses. 

The Nor-Acme mine at Snow Lake and tIl(' Lal!;tma (l{('x) mine at Wekusko 
Lake are foJ'llwJ' gold producprs. In addition, sevprai hundred ounces of g;old were 
recoverpd from nunwrous prop{'rtil's during devP\oplllent projPcts. A promising 
lithium-bearing prospect is situatl'd north of Wekusko Lake. 

Gold 

The known I!;old depositf'i of the area occur in three rl'gions: the area underlain 
chiefly by sediml'nts east of Wekusko Lake, the area northwl'st of \Vl'ku;;ko Lake 
which comprises Snow and Squall lakes, and thl' arp[l west and north of Morton 
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low dips. A set of tightly folded and warped synelinps and anticlines has t)('Pn out
lim'd betwP('n th!' Fill' Lakp Anticlin(' and Loonlwad DonI('. 

Large, well-defined, doubly plunging, folds lip east of Wekusko Lake. The 
axes of thps!' fold;;; gellNully strik(' 10 to 45 degrp('s PHst of north, and tlw heds are 
commonly overturIlpd. 

Faults and shear zon('s ar(' nU!llerous. The most prpmill('nt faults arc thos(' 
which coineide with tlw Kisseynl'w Iilwalll('nt. The Fil(' Lake fault follow;;; roughly 
the ;;;outh ::;hof(' of the lake. To the' we::;t, it curv('s north up DUlllmy Bay and is 
continu('d by a fault sy::;tclll para\l('ling the south shOJ'(, of Loonhl'ud Lakl'. The 
Kisseynew lineament is also repr('sentl'd by tllP Snow Lakp fault, tlw ~IcLeod Hoad 
thrust, and its paskrn continuation into the Crowuuck Bay map-area. Harri,mn 
(1951) points out that if it is asstUll(,d that the Kis;;;pynpw IinpaJllPIlt mark;;; a fault, 
there is contradictory n·id('!1ce r('garding the din·ction of lllOVl'ltl('nt. Hq!;ional 
structur('s in til(' KiKs<,ynew 1!:fl(,jKS('S suggpst that t1w fault marks a thrust from tlw 
north and nortlwast. Howcver, minor slruetures wit.hin the fault. zon(' at SIlOW l~ake 
indicat(' that tIlt' north side has Illov('d down, that is, tlw faulting wa;;; normal; at 
Loonliead Lakc they indicate thrustinf,!; froIll thl' !'louth. It is possible that Illove
ments lIlay have occurred at more than one tillle, and that the fault lIlay itsplf have 
been ddol'lupd by latpr folding and intrusion;;. How('ver, it llIU;;t be rellwmb('r('d 
that this structural relationship is open to criticism, ina;:;much as sOllie geologists 

, maintain that the boundary betwC('n Kisspynew glleissps and the volcanic and 
sedilllPntary rocks to th(' south is not a wpll-defin(,d fault zone hut ratlwr repre;;ents 
a rapid change across a metamorphic front with only local faulting. 

The most prominent northeasterly-trending fault i;; the Jkrry Creek fault, 
which has a total length of OVt'l' :{O mill'S, and lIlergps into the Kisspynew lim'ament. 
I t is marked by a broad zone of fissile schists that dip st(,pply or vertically. This 
fault may provide the structural control for SOUl(' ore deposit!'l in the area. Other 
northprly-trl'nding faults such as the Varnson Lake fault, the Woosey Lake fault, 
thc j\ilorton Lakp fault, and a set of faults wpst of Morton Lakp, do not appear to 
continue northward past thp Kisseynpw linC'tllllcnt. 

Jll.YEIUL DEl'()SlTS 

TIl(' File-Snow-\Vckusko lakes an'a, fornlPrly a gold-producing region, has now 
gaincd importance as a base metal belt. A zinc-lead-copper mine at Chiscl Lake 
cOIllIIlPnceu production in S('ptembC'f, 1960. Two otlwr d('posits, the Stall Lake 
minp and tlw OSOOl'Il(, Lake mine arc' in the devdopmpnt stagp, In addition, several 
small sulphide bodies have been outlined in the central part of the area. Exploration 
for base Ilwtals and gold is contilluinl!: in all th(' I4reenston(' and ,wdilllPntary belts 
of the arpa, includinl4 the Ki::;seyncw gneisscs. 

The Nor-Acme mine at Snow Lake and the Laguna (Hc'x) mine at. 'Vekusko 
Lake an~ former gold producers. In addition, sev('ral hundred OUllces of gold were 
recovered from numerous propprties during devplopment projPcts. A promising 
lithium-bearing prospect is situated north of Wpkusko Lake. 

Gold 

The known gold deposits of the arca occur in three r('gions: the area underlain 
chiefly by sedinl(>nts east of Wekusko Lak(' , the area northw('st of Wekusko Lake 
which comprises Snow and Squall lakes, and the arpa west and north of Morton 
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Lake. A few gold-bearing veins have been found near Loonhead Lake and on Four
mile Island on Reed Lake. 

Most of the deposits arc quartz veins that occur along shear zones in lavas and 
that locally cross dykes of fine-grained quartz diorite, dacite porphyry, and quartz 
feldspar porphyry cutting the greenstones. The shear zones either cross the struc
ture at various anglcs (these probably mark faultR) or follow the regional cleavage 
of the rocks. Some quartz veins follow zoncs in sheared dyhH of rhyolite, diorite, 
"quartz-eye" granite, and quartz porphyry. Many of the quartz veins lie ncar large 
or small bodies of "quartz-eye" granitc or Iwar dykes of porphyry or rhyolite that 
are related to the granite. Tl)e association with theRe soda-rick rocks is so common 
that Stockwell concluded that the deposits are gen(,tically relakd to these intrusions. 
East of Wekusko Lake most of the known deposits occur along two northcasterly
trending belts, one lying along the northw(,Ht limb of a Hynclinal basin of sediments 
and lavas, the oth('r lying along and n('ar the axis of the synciin('. This belt has a 
length of nearly 6 miles and a width of less than mile. Of the 24 gold deposits 
occurring in the area over half lip wholly or partly in porphyry and the remainder 
are in other rocks less than 1,200 fe('t from the edges of porphyry bodies. In ill(' 
1\lorton Lake area the gold deposits lie in lavaH and s('diments north of a large body 
of "quartz-eye" granite. Small "quartz-eye" granite stocks and f('ldspar porphyry 
dykes are abundant in this area. 

The association between these intrusiV<' bodi('s and gold mineralization is not 
so apparent ncar Snow Lake. In the Nor-Acnw min!' the ore occurred at the contact 
betw('('n feldspathie sedimentary and volcanic rocks and mafic pyroclastic rocks on 
the crests of anticlines that have been SUbjected to faulting. Porphyry dykes are 
absent and the closest body of "quartz-eye" granite outcrops 2 miles to the south
west. 

On broad mineralogical grounds, Harrison (1949) divicit'd the deposits into 
four main groups: (a) those in which pyrrhotite is the most abundant sulphide; 
(b) those in which pyrite is the most abundant; (c) those that contain noticeable 
amounts of galena and sphalNite, usually in addition to pyrit<,; and (d) those in 
which arsenopyrite is the main sulphide. The last two groups are commonly 
gold-bearing. 

Nearly all of the pyrrhotite-rich deposits carry some chalcopyrite. They con
tain only small amounts of vein quartz and little gold; in many of thml pyrrhotite 
is reported to be nickeliferous. Th('se pyrrhotite deposits are numerous north of 
Morton Lake and have l)('('n invC'stigatpd for bas(' mC'taIH. SOIllP were found south
west of Snow Lake and in the vicinity of Crowduck Bay. 

The pyritic dpposits are eoncentratpd mainly Houthwest of Snow Lake toward 
Morgan Lake, though a few are known west of File Lakl' , and on Fourmile Island 
on Heed Lake. These were prospected for gold but low aSHays were obtained except 
from the :'lorgan Lake gold deposit (15)1 and some gold-bearing zorl('H on Fourmile 
Island (12). 

The deposits which carry noticeable amounts of galena and pyrite are near Snow 
Lake and at Morgan Lake. These deposits are characterized by milky white quartz 
(which is partly vuggy), pyrite, galena and sphalerite. The Camwe "A" showing at 

1 Numbers refer to loealitirs on Figure 22. 
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Lake. A few gold-bearing veins have been found near Loonhead Lake and on Four
mile Island on H.eed Lake. 

Most of the deposits arc quartz veins that oecur along shear zones in lavas and 
that locally cross dykes of fine-grained quartz diorite, dacite porphyry, and quartz 
feldspar porphyry cuttin/l: the /l:reenstones. The shear zones either cross the struc
ture at various angles (these probably mark faults) or follow the regional cleavage 
of the roeks. Some quartz veins follow zones in sheared dyh:,;; of rhyolite, diorite, 
"quartz-eye" granite, and quartz porphyry. :VIany of the quartz veins lie near large 
or small bodies of "quartz-eye" granite or ll('ar dykes of porphyry or rhyolite that 
are related to the granite. T~e assoeiation with these soda-rick rocks is so common 
that Stoekwell eon eluded that th(' deposits are genptieally rclakd to these intrusions. 
East of Wekusko Lake most of the known deposits oeeur along two northeasterly
trending belts, one lying along the northwe:,;;t limb of a synelinal basin of scdiments 
and lavas, the othpr lying along and npar the axis of the syncline. This belt has a 
length of ncarly 6 miles and a width of less than Y2 mile. Of the 24 gold deposits 
oeeurring in the area over half Ii!' wholly or partly in porphyry and the remainder 
arc in other roeks less than 1,200 fe('t from the ed/l:es of porphyry bodies. In the 
Morton Lake area the gold deposits lie in lavas and sediments north of a lar/l:e body 
of "quartz-eye" granite. Small "quartz-eye" granite stoeks and feldspar porphyry 
dykes are abundant in this area. 

The assoeiation between these intrusiv(' bodie's and /l:old mineralization is not 
so apparent near Snow Lake. In the Nor-Aeme min(' the ore oecurrecl at the contaet 
between fcldspathic sedimentary and volcanic roeks and mafic pyroela:,;;tic rocks on 
the erests of anticlines that have been sUbjeeted to faulting. Porphyry dykPs are 
absent and the closest body of "quartz-eye" granite outerops 2 miles to the south
west. 

On broad mineralogieal grounds, Harrison (1949) diviclpd the deposits into 
four main groups: (a) those in which pyrrhotite is til(' most abundant sulphide; 
(b) those in whieh pyrite is the most abundant; (c) those that eontain noticeable 
amounts of galena and sphalerite, usually in addition to pyrit<,; and (d) those in 
whieh arsenopyrite is the main sulphide. The last two groups are eomrnonly 
gold-bearing. 

K early all of the pyrrhotite-rieh depositR carry some ehalcopyrite. TIlPY con
tain only small amounts of vcin quartz and little gold; in lllany of them pyrrhotite 
is reported to be nickeliferous. These pyrrhotite depositR are numerous north of 
~lorton Lake and have lWCI) inv('stigat<'d for base metals. SOllH' were found Routh
west of Snow Lake- and in the vieinity of Crowduek Bay. 

The pyritic deposits are eoncentraied mainly southwest of Snow Lake toward 
Morgan Lake, though a few arc known west of File Lakp, and Oll Fourmile Island 
on Heed Lake. These wen, prospected for gold but low aHHaYR w!'re obtained exeept 
from the .:\Iorgan Lake gold deposit (15)1 and some gold-bearin/l: zone:,;; on Fourmile 
Island (12), 

The deposits which earry notieeable amounts of /l:alena and pyrite are near Snow 
Lake and at Morgan Lake. These deposits are characterized by milky white quartz 
(which is partly vuggy), pyrite, galena and sphalerite. The Camwe "A" showing at 

I Numbers refer to localitiE'S on Figure 22, 
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Snow Lake Narrows (21) is of this type and also contains some tennantite. The 
Morgan Lake gold deposit contains much more sphalerite and chalcopyrite than 
galena, and does not seem to be typical of either this or the preceding group. 

The gold deposits characterized by arsenopyrite are the most important in the 
area. They are widely distributed between Snow and Squall lakes, close to the 
Morton Lake Fault, and east of Wekusko Lake. All these deposits are associated 
with quartz veins contained in rocks that have been intricately folded, faulted, and 
sheared. Arsenopyrite is the most abundant·metallic constituent and occurs in the 
veins and in scattered small crystals disseminated in the wall-rocks. Other minerals 
present include pyrite, galena, sphalerite, chalcopyrite, pyrrhotite, native gold, 
tourmaline, and carbonate. Most of the gold is contained in silicified wall-rocks or 
inclusions, or at the contacts between veins and wall-rocks or inclusions. In the 
Nor-Acme mine, no gold was found in the vein quartz itself. Carbonate is a common 
though not abundant constituent of the ore at the Nor-Acme mine, and appears to 
have exerted a strong influence on localization of gold there. Similarly, carbonate 
occurs in other deposits near Snow Lake, Squall Lake, and east of Wekusko Lake. 

Numerous sulphide deposits near Snow Lake and east of Wekusko Lake are 
marked on the surface by extensive gossan zones from which gold can be panned, 
but the underlying solid rock yields only small amounts of gold. Harrison shows that 
in many localities the gossans formed prior to deposition of glacial material but in 

'other deposits the gossan is the product of post-glacial weathering. 

Nor-Acme Mine (24) 

The Nor-Acme mine was situated near the northeast shore of Snow Lake, 
about 75 miles east of Flin Flon. The mine was opened by the Howe Sound Explol'a
tion Company Limited l (later named the Britannia Mining and Smelting Company 
Limited) and from June, 1949 to September, 1958, when it closed, yielded 511,816 
ounces of gold and 41,406 ounces of silver valued at $19,354,819. Although the ore 
in the ground averaged close to 0.17 ounces per ton, the difficulties in treating 
arsenopyrite ore were such that the net recovery was only 0.1O~ ounces per ton. 
Tests carried out in 1961 on a 250,000 ton stockpile of arsenical concentrates at this 
property had an average grade of better than 0.28 oz. gold per ton. Plans for re
covery of this gold are in progress. 

The ore occurred along a fault zone approximately paralleling the contact 
between feldspathic sedimentary and volcanic rocks of the footwall and coarse 
mafic pyroclastic rocks of the hanging wall. These rocks are cut by irregular mafic 
intrusions that vary in composition from diorite to hornblendite, and by small felsic 
dykes .. 

Gold occurred with arsenopyrite, pyrrhotite, and pyrite in replacement-type 
orebodies which had an easterly trend, dippEl,d approximately 45 degrees to the north, 
and raked north 30 degrees east. The ore was distributed along the Howe Sound 
fault for a length of nearly 2,000 feet, but it was convenient, especially on the 
upper levels of the mine, to divide it into two main orebodies, the Dick .and the 
Toots. The Dick ore body was both wider and richer; the Toots was much smaller 
and was about 1,000 feet west of the Dick. 

1 Under lea.se-royalty agreement with Nor-Acme Mines Limited. 
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Snow Lake Narrows (21) is of this type and also contains some tennantite. The 
Morgan Lake gold deposit contains much more sphalerite and chalcopyrite than 
galena, and does not seem to be typical of either this or the preceding group. 

The gold deposits characterized by arsenopyrite are the most important in the 
area. They are widely distributed between Snow and Squall lakes, close to the 
Morton Lake Fault, and east of Wekusko I,ake. All these deposits are associated 
with quartz veins contained in rocks that have been intricately folded, faulted, and 
sheared. Arsenopyrite is the most abundant ·metallic constituent and occurs in the 
veins and in scattered small crystals disseminated in the wall-rocks. Other minerals 
present include pyrite, galena, sphalerite, chalcopyrite, pyrrhotite, native gold, 
tourmaline, and carbonate. Most of the gold is contained in silicified wall-rocks or 
inclusions, or at the contacts between veins and wall-rocks or inclusions. In the 
Nor-Acme mine, no gold was found in the vein quartz itself. Carbonate is a common 
though not abundant constituent of the ore at the Nor-Acme mine, and appears to 
have exerted a strong influence on localization of gold there. Similarly, carbonate 
occurs in other deposits near Snow Lake, Squall Lake, and east of Wekusko Lake. 

Numerous sulphide deposits near Snow Lake and east of Wekusko Lake are 
marked on the surface by extensive gossan zones from which gold can be panned, 
but the underlying solid rock yields only small amounts of gold. Harrison shows that 
in many localities the gossans formed prior to deposition of glacial material but in 

, other deposits the gossan is the product of post-glacial weathering. 

Nor-Acme Mine (24) 

The Nor-Acme mine was situated near the northeast shore of Snow Lake, 
about 75 miles east of Flin Flon. The mine was opened by the Howe Sound Explor-a
tion Company Limited! (later named the Britannia Mining and Smelting Company 
Limited) and from June, 1949 to September, 1958, when it closed, yielded 511,816 
ounces of gold and 41,406 ounces of silver valued at $19,354,819. Although the ore 
in the ground averaged close to 0.17 ounces per ton, the difficulties in treating 
arsenopyrite ore were such that the net recovery was only 0.106 ounces per ton. 
Tests carried out in 1961 on a 250,000 ton stockpile of arsenical c~ncentrates at this 
property had an average grade of better than 0.28 oz. gold per ton. Plans for re
covery of this gold are in progress. 

The ore occurred along a fault zone approximately paralleling the contact 
between feldspathic sedimentary and volcanic rocks of the footwall and coarse 
mafic pyroclastic rocks of the hanging wall. These rocks are cut by irregular mafic 
intrusions that vary in composition from diorite to hornblendite, and by small felsic 
dykes .. 

Gold occurred with arsenopyrite, pyrrhotite, and pyrite in replacement-type 
ore bodies which had an easterly trend, dipp~d approximately 45 degrees to the north, 
and raked north 30 degrees east. The ore was distributed along the Howe Sound 
fault for a length of nearly 2,000 feet, but it was convenient, especially on the 
upper levels of the mine, to divide it into two main orebodies, the Dick .and the 
Toots. The Dick orebody was both wider and richer; the Toots was much smaller 
and was about 1,000 feet west of the Dick. 

1 Under lease-royalty agreement with Nor-Acme Mines Limited. 
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The orebodies were quite irregular in outline, varying from widths too narrow 
to be mined up to widths of more than 100 feet. The character of the ore gangue 
varied with the type of host rock. In acidic volcanic rocks the ore was siliceous; 
in basic volcanic rocks it was a grey replacement consisting mainly of quartz and 
calcite; in hornblendite, calcite containing pinkish bleached biotite constituted 
most of the gangue. In all rocks, however, a highly siliceous replacement, which 
approached vein quartz in appearance, gcnerally occurred along the Howe Sound 
fault. Vein quartz constituted less than 5 per cent of the orebodies and was 
generally barren. 

The structural features influencing the concentration of gold and sulphide 
minerals included: faulting, folding, contacts between rocks of different competency 
and regional foliation. All mineable ore was found adjacent to the Howe Sound 
thrust fault. Other structures influenced the deposition of the ore only in that they 
created favourable conditions for mineralization along the fault zone. The Dick 
orebody was situated on the nose of a minor anticlinal fold which was truncated 
by the Howe Sound fault. The fault had been deflected into a gentle crescent
shaped roll, and the acidic wall-rocks had been shattered and sheared over much 
greater than normal widths, resulting in the expansion of the orebody to widths 
of more than 100 feet in some places. In places where the Howe Sound fault formed 
the eontact between acidic and basic rocks, small variations in the attitude of the 
fault plane produced shattering in the acidic rocks or zones of low pressure in the 
shcared basic rocks, favourable for the deposition of sulphides and gold. The in
fluence of regional foliation, with trends at large oblique angles to the fault zone, 
is indicated by the development of "spurs" of orp along this direction. 

The Laguna (B..ex) ::\,line (55) 

The Laguna mine was situated on the east shore of Wekusko Lake (Figure 22) 
on the Rex group of claims. Two shafts WPfe sunk on a quartz vein in 1918 and 
Herb l ..ake Gold Mines Limited recovered 1,377 ounces of gold from the deposit. 
In 1924-25, Manitoba Metals Mining Company Limited produced 5,517 ounces of 
gold from the same workings. 

No further work was done until 1934 when the property was acquired by 
Laguna Gold Mines Limited. Production between 1936 and 1939 amounted to 
52,462 ounees of gold and 6,117 ounces of silver with a total value of $1,872,808. 

The oreshoot8 were developed in a quartz vein striking north-northeast and 
dipping 70 to 75 degrees southeast. The vein had a minimum total length of 2,100 
fept and was mined down to the l,OOO-foot level. 

The vein trended parallel to the long axis of a body of quartz-feldspar porphyry. 
At the surface it occurred almost entirely within the porphyry and followed very 
closely the western contact between the porphyry and sediments. With depth it 
gradually dipped away from the contact towards the center of the porphyry. The 
vein averaged about 2Y2 feet wide but in places was up to 6 fept wide. The quartz 
generally continued unbroken for distances of several hundred feet but locally 
pinched out or abruptly passed into several closely spaced stringers. The wall-rocks 
on both sides of the main vein were cut by many small quartz stringers that trended 
somewhat more easterly than the vein and lay parallel to thp cleavage of the por
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The orebodies were quite irregular in outline, varying from widths too narrow 
to be mined up to widths of more than 100 feet. The character of the are gangue 
varied with the type of host rock. In acidic volcanic rocks the ore was siliceous; 
in basic volcanic rocks it was a grey replacement consisting mainly of quartz and 
calcite; in hornblendite, calcite containing pinkish bleached biotite constituted 
most of the gangue. In all rocks, however, a highly siliceous replacement, which 
approached vein quartz in appearance, generally occurred along the Howe Sound 
fault. Vein quartz constituted less than 5 per cent of the orebodies and was 
generally barren. 

The structural features influencing the concentration of gold and sulphide 
minerals included: faulting, folding, contacts between rocks of different competency 
and regional foliation. All mineable ore was found adjacent to the Howe Sound 
thrust fault. Other structures influenced the deposition of the are only in that they 
created favourable conditions for mineralization along the fault zone. The Dick 
ore body was situated on the nose of a minor anticlinal fold which was truncated 
by the Howe Sound fault. The fault had been deflected into a gentle crescent
shaped roll, and the acidic wall-rocks had been shattered and sheared over much 
greater than normal widths, resulting in the expansion of the orebody to widths 
of more than 100 feet in some places. In places where the Howe Sound fault formed 
the contact between acidic and basic rocks, small variations in the attitude of the 
fault plane produced shattering in the acidic rocks or zones of low pressure in the 
sheared basic rocks, favourable for the deposition of sulphides and gold. The in
fluence of regional foliation, with trends at large oblique angles to thE' fault zone, 
is indicated by the development of "spurs" of are along this direction. 

The Laguna (Hex) :Vline (55) 

The Laguna mine was situatcd on the east shore of Wekusko Lake (Figure 22) 
on the Rex group of claims. Two shafts were sunk on a quartz vein in 1918 and 
Herb Lake Gold Mines Limited recovered 1,377 ounces of gold from the deposit. 
In 1924-25, Manitoba Metals Mining Company Limited produced 5,517 ounces of 
gold from the same workings. 

No further work was done until 1934 when the property was acquired by 
Laguna Gold Mines Limited. Production between 1936 and 1939 amounted to 
52,462 ounces of gold and 6,117 ounces of silver with a total value of $1,872,808. 

The oreshoots were developed in a quartz vein striking north-northeast and 
dipping 70 to 75 degrees southeast. The vein had a minimum tottd length of 2,100 
feet and was mined down to the 1,000-foot leveL 

The vein trended parallel to the long axis of a body of quartz-feldspar porphyry. 
At the surface it occurred almost entirely within the porphyry and followed very 
closely the western contact between the porphyry and sediments. With depth it 
gradually dipped away from the contact towards the center of the porphyry. The 
vein averaged about 2Y2 feet wide but in places was up to 6 feet wide. The quartz 
generally continued unbroken for distances of several hundred feet but locally 
pinched out or abruptly passed into several closely spaced stringers. The wall-rocks 
on both sides of the main vein were cut by many small quartz stringers that trended 
somewhat more easterly than the vein and lay parallel to the cleavage of the por-
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phyry. The quartz of the main vein varied from white to bluish and from coarse
grained to sugary. Finely crystallized arsenopyrite, disseminated in the quartz and 
wall-rocks, was abundant. Small amounts of galena, sphalerite, pyrite, and native 
gold were mixed with the arsenopyrite. Pyrrhotite associated with chalcopyrite 
was plentiful in the lower levels but was not reported from the upper levels. 
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Base ]'.1etals 

Several deposits of massive sulphides and numerous occurrences of disseminated 
sulphides are distributed throughout the area. 

Davies (1960) divided the massive sulphide deposits of Manitoba into seven 
different types, of which four are found in the File-Snow-Wekusko lakes region: 

1. pyrrhotite pentlandite - chalcopyrite pyrite 

2. pyrite pyrrhotite -- chalcopyrite - sphalerite 

3. pyrite - pyrrhotite chalcopyrite 

4. pyrite - pyrrhotite - sphalerite - chalcopyrite galena 

The Hudson Bay Mining and Smelting Company Limited conducted extensive 
investigations in the area and outlined numerous mineralized zones and eight 
massive deposits of actual or potential commercial value. These are the Chisel Lake 
Mine (27) and the Ghost Lake deposit (28), both of type 4; the Stall Lake Mine 
(37), the Rod deposit (:39), the Osborne Lake deposit (41), the Bomber deposit 
(17), and the Pot Lake deposit (16), all of type 2; and the Joannic deposit (32) of 
type 3. In addition, several small occurrences of massive sulphides of type 1 are 
known at Wekusko Lake on Rice Island (36) and east of Wekusko Bay (42). The 
nickel content of these deposits is too low to make them of economic value at present. 

Although in a general sense the most common deposits, types 2 and 3, are 
similar mineralogically, the relative proportions of chalcopyrite and sphalerite 
vary from one to the other. In this regard it is significant that those deposit,s which 
contain sphalerite considerably in excess of chalcopyrite also contain notable 
quantities of galena; those in which the amount of chalcopyrite greatly exceeds 
sphalerite contain little or no galena. Both gold and silver are present in the ores; 
the amount of silver varies more or less directly with the amount of sphalerite 
and galena. 

The deposits are tabular to lenticular and vary from 4 to 10 feet wide and from 
200 to 1,800 feet long; the known depths vary from 300 to 1,200 feet. Two of the 
narrowest deposits (4 feet and 6 feet wide) are the longest - both 1,800 feet; the 
widest deposit (80 feet) is 800 feet long. 
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Disseminated sulphide deposits are abundant in the area. Most contain only 
small amounts of base metals and their locations are not shown on Figure 22. West 
of File Lake the majority of these deposits occur in schistose mafic lavas, especially 
in local shear zones in highly faulted volcanic rocks near younger gabbroic intrusions; 
some occur in sedimentary rocks. In the vicinity of Snow and Wekusko lakes the 
deposits occur in volcanic rocks, in Kisseynew gneisses, sediments and schists. The 
amounts of sulphides vary considerably between different deposits. For the most 

FIGURE 24 Surface Geology, Chisel Lake Mine Area 
2 - MassIve amphibolite flow rocks. 3 - Staurolite-garnet Schist. 5 - Pyroclastic rocks. 9 - Meta
peridotite. 10 - Meta-gabbro (more than 80% green amphibolite). 11- Meta-gabbro; amphibole
plagioclase rock. 12 - Meta-diorite. Black - Introduced tremolite-carbonate material of ore zone. 

Stippled - Drift-covered area. 
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part the sulphides are sparsely disseminated and account for 5 to 20 per cent of the 
rock; however, small m ru lS(,s of solid sulphide commonly are found in the central 
parts of the deposits. Most deposits contain either pyrite or pyrrhotite; some carry 
both sulphides. Chalcopyrite and sphalerite occur locally but only in small quanti
ties. Chalcopyrite is usually localized in stringers, veinlels, or irregular patches in 
the iron sulphid l's, usually in parts of the deposits consisting chiefly of massive 
sulphides. Most of the deposits were sampled for gold content, which is usually low. 
Very Ii ttle copper is present in the di 'seminatrd deposits; nickel is reported from 
some of the pyrrhotite-rich deposits. 

Chisel Lake Mine (27) 

Detailed geological investigations were conducted by 'Williams (1960) at the 
Chisel Lake mine. The orebody is 800 feet long and up to 80 feet wide. It extends 
to a depth of over 1,000 feet. The ore reserves were reported (in 1959) as 3,832,400 
tons averaging 11.0 per cent zinc, 0.42 pel cent copper, 0.91 per cent lead and 0.060 
oz./ton of gold and l.96 oz./ton of silver. The main shaft reaches a depth of 1,163 feet 
and a raise from the 1,050-foot level was converted to a production shaft in 1960. 

The Chisel Lake mine, near Snow Lake. This is one of several mines sl.lJ'plying zinc PLATE IX 
and copper are to the Flin Flon operation. 
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PLATE IX 



Production at the mine began in September, 1960. The ore is shipped directly to 
the Hudson Bay Mining and Smelting Company Limited smelter at Flin Flon. 

The orebody occurs along a structural discontinuity that strikes northwest 
and runs from Lost Lake to Chisel Lake, presumably extending beneath the latter 
(Figure 24). Immediately north of the discontinuity, the pyroclastic and flow rocks 
form the nose and east limb of a syncline whose axis lies to the west and plunges 
towards the north. South of the discontinuity, on the southprn shore of Chisel 
Lake, is a thick sequence of pyroclastic rocks with interlayered flows and minor 
discontinuous staurolite-bearing beds. This sequence strikes northwest and dips 
fairly steeply to the northeast, conformable with the regional structure of the 
Threehouse syncline. These structural trends are truncated to the west by the 
differentiated mafic intrusive lopolith. 

The ore zone is sheet-like in form, striking northwest and dipping approxi
mately 45° NE. The southeast end of the orebody appears to rake to thp northwest. 
A meta-diorite intrusion cuts off the ore zonp to the northwest before it reaches the 
meta-peridotite on the west shore of Chisel Lake. The footwall rocks of the ore 
zone consist of siliceous schists that are commonly staurolite-bearing; the hanging 
wall rocks are also garnet- or staurolite-bearing schists succeeded outward by mas
sive amphibolite, presumably of flow origin. 

Within the main ore zone there is a close relationship between the ore fYlinerals 
and a coarse massive green tremolite-carbonate rock. It is in this secondary material 
that the widest and highest grade intersections of massive sulphide were obtained. 
Disseminated sulphides and stringers of more massive sulphides occur in the foot
wall rocks; in places sulphides are abundant enough to bring the siliceous schists 
up to ore grade. 

The main ore mineral is sphalerite, but pyrite, pyrrhotite, chalcopyrite, galena, 
and arsenopyrite are also present. Gold values encountered in the massive tremolite 
rocks of the zone are probably due to a gold telluride disseminated through them. 
Carbonate is a common gangue mineral in the granular sulphide ore. Other minerals 
of lesser importance are tourmaline, gahnite, and apatite. 

The Osborne Lake Mine (41) 

The Osborne Lake mine is located 13 miles northeast of the town of Snow Lake. 
A road and a power transmission line were completed to the mine in 1961. By the 
end of 1962 surface construction had been completed and a shaft collared and sunk 
to a depth of several hundred feet. 

Diamond drilling has indicated that the tabular orebody has an average width 
of 12 feet and is 500 feet long and 600 feet deep. Ore reserves have been reported at 
443,000 tons averaging 4.01 per cent copper and 1.7 per cent zinc. 

The ore occurs entirely in quartz-biotite gneiss of the Kisseynew type. 

The Stall Lake Mine (37) 

The Stall Lake mine is located 4 miles southeast of the townsite of Snow Lake. 
A shaft was sunk to depth of 2,660 feet and lateral development has been carried 
out on several levels between the 900 and 2,550 elevations (December, 1961). 
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The ore reserves as of December, 1959 were established at 783,200 tons grading 
4.54 per cent copper and 0.4 per cent zinc. The gold and silver content is 0.02 and 
0.27 oz.jton respectively. The ore occurs in quartz-hornblende gneiss at the contact 
with quartz-biotite-hornblende gneiss (footwall) in several tabular steeply plunging 
bodies. The main sulphides are chalcopyrite, sphalerite, pyrite and pyrrhotite. 

Ghost Lake Deposit (28) 

The Ghost Lake deposit is situated approximately 1 mile east of the Chisel 
Lake mine. 

The orebody as outlined by drilling in 1959 is 300 feet long, 300 feet wide and 
up to 40 feet in width. It is lenticular in shape and contains some 200,700 tons of 
ore averaging 11.6 per cent zinc, 1.42 per cent copper, 0.7 per cent lead and 0.013 
oz.jton of gold and 1.14 oz.jton of silver. The ore occurs in quartz-biotite-(garnet) 
gneiss at the contact with andesite (hanging wall). The structural control was 
probably exercised by regional and local folding. 

TABLE 9 

Mineral Deposits, File-Snow-Wekusko lakes area 

1. Gold Arcana claim Morton Lake Gold Mines Ltd. 

2. 	 Gold Gold Rock, North Star File Lake Gold Mines, 

Limited 


3. Copper, nickel Snow claim 

4. Gold Jupiter claims Morton Lake Gold Mines Ltd. 

5. Copper, gold Loonhead Lake deposit 

O. 	 Gold G.M. claims International Mining 

Corporation (Canada) 

Limited 


7. Gold Senior group 

8. 	 Nickel, copper, 

gold Doe & Pilot claims 


9. 	 Copper R.O.E. claims Dickstone Copper Mines 

Limited 


10. Gold Gordon Lake sulphide deposits 

11. 	 Copper, 'nickel, 
gold Morton Lake sulphide deposits 

12. Gold Fourmile Island gold deposits Reed I.Jake Mines Limited 

13. Gold Ono M.C. 

14. Copper, nickel New Colony group 

15. 	 Gold Dot 5 claim Northern Canada Mines 
Limited and Pioneer Gold 
Mines Limited 

10. 	 Copper, zmc Pot Lake deposit Hudson Bay Mining and 
Smelting Company Limited 
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Morton Lake Gold Mines Ltd. 

File Lake Gold Mines, 
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Morton Lake Gold Mines Ltd. 
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Corporation (Canada) 
Limited 

Dickstone Copper ::\1ines 
I .. imited 

Gordon Lake sulphide deposits 
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Northern Canada Mines 
Limited and Pioneer Gold 
Mines Limited 

Hudson Bay Mining and 
Smelting Company Limited 



17. Copper, zinc 

18. Gold 

19. Gold 

20. Go!d 

21. Gold 

22. Gold 

23. Gold 

24. Gold 

25. Gold 

26. Gold 

Bomber deposit 

'i\Iargaret & K. claims 

J.:\1. claims 

N.O. :) clnim 

S.D. claims 

Snow group 

Birch Lake showing 

Nor-Acme Mine 

How 4 claim 

Groundhog, Angus, etc., 
group 

27. Zinc, copper, gold Chisel Lake :\'1ine 

28. 	 Copper, zinc, 
lead, silver 

29. Gold 

;jO. Gold 

31. Tungsten 
(Scheelite) 

32. Copper 

33. Copper, gold 

34. Gold 

35. Nickel 

36. Copper, nick('\ 

37. Copper, zmc 

38. Gold 

39. Copper, zinc 

40. Gold 

Ghost 	Lake deposit 

Ern 5 claim 

Con claims 

Wow, Chance claims 

Joannie dpposit 

W.J. 2, 3 claims 

Grant :) claim 

Tramping Lake sulphide 
deposit 

Hice [sland deposit 

Stall Lake ::\fine 

Gold Hill group 

Rod deposit 

Sask-Mani deposit 
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Hudson Bay Mining and 
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Tprn Lake :\linps, Limited 
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Limitpd 

Koona Lake Mines Limited 

Nor-Acme 
Gold :\Iines Limited 

Tern Lake Mines, Limited 

Intprnational Mining 
('ol'poration (Canada) 
Limited 

Hudson Bay Mining and 
Smelting Company Limited 

Hudson Bay Mining and 
Slllplting Company Limited 

The ('onsolidated :\'Iining 
and Smelting Company of 
Canada Limited 

Hudson Bay Mining and 
Smelting Company Limited 

The International Nickel 
Company of Canada 
Limited 

Hudson Bay Mining and 
Smelting Company Limited 

Hudson Bay Mining and 
Smelting Company Limited 

Stall Lake Mines Limited 

Sask-Mani Precious Metals 
Mining Company Limited 
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Squall Lake Gold Mines 
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Koona Lake ::\lines Limited 

Nor-Acme 
Gold ::\lines Limited 

Tern Lake Mines, Limited 

International Mining 
Corporation (Canada) 
Limited 

Hudson Bay Mining and 
Smelting; Company Limited 

Hudson Bay Mining and 
Smpiting; Company Limited 

The Consolidated ~Iining 
and Smelting Company of 
Canada Limited 

Hudson Bay Mining and 
Smelting Company Limited 
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Company of Canada 
Limited 

Hudson Bay ::\lining and 
Smelting Company Limited 

Hudson Bay Mining and 
Smelting Company Limited 

Stall Lake .Mines Limited 

Sask-:Mani Precious Metals 
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41. 	 Copppr, ZITIC Osborne Lake Mine Hudson Bay .:vIining and 
Smpjting Company Limited 

42. Copper, nickel 
43. 2I.lolybdpnum Crowduck Bay showinf,'; 
44. Gold 

45. Gold 

46. 	 Lithium Spodume, Beryl claims Shprritt Gordon Minps 
Limited 

47. 	 Gold King George, King Edward 
claims Wm. S. Barclay 

48. 	 Gold Bino, Nemo, Peter Roy 
claims Kusko Exploration Syndicate 

49. 	 Gold Molly claim Copper Lake :Mining 
Company Limitl'd 

50. Gold Rainbow group Hackett Gold Mining 
Company, Ltd. 

5l. Gold Ferro Mine Explorers Alliance I-imit<:d 

52. Gold Pocohontas claim 

5a. 	 Gold Elisabeth, Dauphin claims The Pas Consolidated Minps 
Limited 

54. Gold Bingo Mine 	 Bingo Gold ?llines Limited 

55. Gold Laguna (Hex) Mine Homesite ?llines Limited 

56. 	 Gold Moose, Horn, Ballast, claims Kiskoba J\1ining Company 
Ltd. 

57. 	 Gold Kiski, Wekusko, claims ;\lcKenzie Oil and Gas 
Company Limited 

58. Gold Royal 146 claim \Vekusko Mines Limited 

59. Gold 

60. Gold Cyclone claim 

6l. Silver, lead Bill 8 claim 

62. Tunp;sten .J uliana claim Northern Tungsten Limited 
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of potential value. A considerable amount of exploration has been carried out on 
some properties since 1958. 

GEXERAL GEOLOGY 

The area is underlain for the most part by discontinuous belts of Kisseynew 
gneisses. These rocks were derived mainly by regional metamorphism and graniti
zation of stratified rocks. The widespread and intense granitization has converted 
a great proportion of the paragneisses to granitoid gneiss, granite gneiss, and ulti
mately into migmatite. Approximately 25 per cent of the af(~a is underlain by 
intrusions of granite, granodiorite, tonalite, and some granite gneiss. Less meta
morphosed, Amisk-type greenstones have been mapped at one locality only, south
east of Sherridon, along the southern boundary of the map-are'a. These rocks lie 
in faulted contact with the Kisseynew complex to the north and evidence of drag
folds indicate that the south side (Amisk) has moved upwards relative to the Kissey
new gneisses. 

Metamorphism has obliterated almost all primary bedding structures of the 
original rocks, so that age' relationships throughout the are'a cannot be determined 
with certainty. The stratigraphic sequence indicate'd on the legend (Figure 25) is 
extrapolated from the Sherridon and Batty Lake areas where detaile'd mapping 
was carried out. 

Bateman and Harrison (1946) divide'd the' Kisse'ynew gneisses into three 
divisions: the Pre-Sherridon, Sherridon, and Post-Sherridon groups; the basis for 
this classification was the distinct quartz-rich characte'r of the Sherridon group, 
correlation of the Sherridon group with quartzites at WPldon Bay which overlie' 
Archaean greenstones, and structure. The Sherridon structure was interpreted as 
a complexly folded anticline with Pre-Sherridon rocks outcropping in the center. 
These Pre-Sherridon rocks consist of stratiform quartz-oligoclase-biotite gneiss 
which weathers buff and which contains many garnetiferous bed" overlain by dark 
green hornblende-plagioclase gneiss that is locally garnetiferous. The hornblende 
gneiss is generally massive and without visible structure but in many places it is 
thinly foliated. The Sherridon group consists of distinctive white to grey quartzites 
interbedded with dark green to black hornblende-plagiocla:"e gneisse's. The different 
beds contain abundant quartz and various minor amounts of feldspar, biotite, 
hornblende, and garnet. They have a distinctive gne'issic structure that is typically 
emphasized by the quartz, which stands out in relid on weathered surfaces. The' 
Sherritt Gordon orebodies occurred in the Sherridon group near the contact with 
hornblende-plagioclase, gneiss, which Bateman and Harrison (1946) classified as 
Post-Sherridon but which Robertson (1958) classifie'd as Nokomis (equivalent to 
Pre-Sherridon) . 

According to Bateman and Harrison the Sherridon group is overlain by dark 
green hornblende-rich gneiss that is in sharp contact with the distinctive Sherridon 
quartzites. The hornblende gneiss is succeeded by widespread metamorphic types 
characteristic of the prevailing Kisseynew gneisses of the district. These consist 
chiefly of stratified biotite-rich quartz-feldspar-garnet gne'iss but may include' some 
conglomerate. The stratified gneisses invariably grade into rocks that have been 
so injected by granitic material and pegmatite that the bulk of the rock is intrusive 
and for mapping purposes, is classified as "granitized" gneiss. In addition, there 
are granitoid gneisses that resemble granite or granodiorite in hand specimen, but 
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t hey have a stratiform structure similar to bedding and probably represpnt sedi
mentary gneisses in an advance state of granitization. 

The Kisseynew gneisses of the Batty Lake areal are structurally silllilar to 
those of the Sherridon area, and distinctive rock types can be traced continuously 
from one area into the other. Robertson (1953) was thus able to determine that 
Moody Lake lies within a major north-trending anticline. Going in the directions, 
north, west, or east, off the crest of this anticline into younger rocks one passes into 
typical Sherridon formations. He thus called the older rocks Nokomis group. In 
this case undoubtedly the Sherridon is post-Nokomis, and structure indicatps that 
it occupies synclinal areas within the Nokomis. The same relationship was found 
elsewhere in the area. The Nokomis rocks, however, can be traced into "post
Sherridon" rocks of the Sherridon map-area2

, where apparently the stratigraphy 
should be reversed and the Sherridon structure considered synclinal, as also postu
lated by Sherritt Gordon geologists (Farley, 1948). No post-ShNridon sedimentary 
rocks have been found in the Batty Lake area. It seems probable that the rocks at 
the center of the Sherridon structure, formerly regarded as pre-Sherridon, are domed 
Nokomis rocks. Robertson states that the constancy of the Nokomis character of 
the rocks lying along the Amisk contact is maintained at least as far west as Anna
belle Lake in Saskatchewan. This is corroborated by Pollock (personal communi
cation) who, in mapping the area between Kississing Lake and the Manitoba
Saskatchewan boundary, found Nokomis-type rocks overlain by Shprridon-type 
rocks. The Sherridon there, however, is chiefly a quartzo-feldspathic paragneiss 
dprivC'd from arkosic sediments with minor quartzites. The large exposure of 
complexly folded Sherridon rocks west of Kississing Lake may represent a basin-like 
structure. West and south of Duval Lake (southwest of Kississing Lake) parts of 
the Nokomis rocks are not the typical biotite-rich quartz-feldspar gneiss but consist 
chiefly of semi-pelitic schistose meta-sedimentary rocks, with intercalated garneti
ferous and staurolitic schists. These rocks appear to occupy a synclinal po;,;ition in 
the Nokomis and did not attain the higher metamorphic grade typical of most of the 
Kisseynew gneisses. 

The rocks shown as "Nokomis-type" north of latitude 55° 15' on figure 25 are 
undifferentiated sedimentary gneisses as tahn from Geological Survey of Canada 
Map 970A. 

Several feature'S have been described as unique to the Kokomis-Sherridon 
boundmy. The most characteristic is the occurrence, at the base of the Shprridon 
group, of a variable width of limestone and limy rocks which grade laterally into 
pure quartzites. These narrow limestone-quartzite bands can be found in almost 
all parts of the Batty Lake area. The limestones grade into the overlying quartz
rich sedimentary gneiss of the Sherridon group and into t!l(' underlying fine-grained 
commonly graphitic, garnetiferous quartz-btotite gneiss or hornblende p;neiss of the 
:0l"okomis group. Commonly the limestones have been converted to "hornblende
plagioclase-gneisses." Under the microscope these rocks are chiefly distinguished 
as an assemblage of quartz, calcite, diopsidC', tremolite, hornblendp, plagioclase, 
scapolite, clinozoisite, sphene, and apatite. Calcite may form up to 80 per cent 
of the rock. 

IG's,e, Map l006A, 

'G.H,e, Map 862A. 
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'G.S.C. Map lO06A. 
'G.S.C. Map 862A. 
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FIGURE 25 Geology of the Kississing Area 
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Aerial view, Kisseynew gneisses, west of Sherridon. These banded gneisses aTe PLATE X 
characterized by complex open folds. 

Aerial view, Kisseynew gneisses, west of ShfffTidan. These banded gneisses are 
characterized by complex open folds. 

PLATE X 



TABLE 10 


Correlation between Sherridon and Ratty Lake Map-areas 

(after Robertson) 

Sherridon area Batty Lake area 
Bateman and Harrison Equivalent to Robertson 

(1946) (1953) 

Poet-She"idon ~ 

........... ......_.......__.. " 

Sherridon group ~ Sherridon group" 

~ 
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Pre-Sherridon Nokomis group 

~-- (Fault contact) 

Amisk series 

Robertson (1961) came to the conclusion that "The division of the Kisseynew 
into two groups can evidently be more suitably based on the distinct change of 
sedimentation expressed by the development of the limestones and their inter
tonguing orthoquartzites than on the more general quartz-rich character of the 
Sherridon, .even though this character is quite distinctive." 

"Orthoquartzites and interbedded limestones are sorted rocks characteristic of 
the 'stable platforms' or 'Foreland Facies' (Pettijohn, 1943, 1948). These succeeded 
as they are by sandstones trending towards true quartzites, are a definite sedimentary 
feature of a type of sedimentation that probably characterized a large area at the 
time of deposition. Mapping in other areas of Kisseynew-type rocks should antici
pate the possibility of stratigraphic markers of this type and level in the strati 
graphic column." 

Re-examination of critical areas of the Sherridon fold by Robertson led to the 
conclusion that similar contact relationships between the Nokomis and Sherridon 
groups exist there and led to the re-interpretation of the structure of the entire 
area. 
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There is also preliminary evidence that hornhlende-rich gneisses occur near the 
base of the Sherridon group in the area west of Kississing Lake. Specifically, some 
bands of "hornblende-plagioclase gneiss" north of the northwest corner of Kississing 
Lake, east and west of Kipahigan Lake and at the base of the small occurrence of 
Sherridon rocks in the southwest corner of I\:ipahigan Lake, are finely stratified and 
commonly grade into or are intercalated with quartzo-feldspathic paragneiss. 

Inasmuch as the Sherridon of this area contains much gneiss probably derived 
from arkose, it is not quite characteristic of the "stable platform" type of deposit 
described above but may well represent a facies variation. Whereas the depositional 
environment of orthoquartzite-carbonate is neritic to intertidal, for this arkosic 
facies it would be terrestrial to intertidal. 

A band of anthophyllite-rich rock occurs in the Sherridon group at Sherridon 
and east of there. It varies in width from 50 to 100 feet and occupies a relatively 
constant stratigraphic position 500 to 800 feet above the base of the Sherridon. 
The character of its mineral assemblage suggests iron metasomatism of an aluminum
rich sediment or tuff. This possibility is favoured because of the wide lateral 
development and apparent continuity of the band. A tuff band would probably 
provide the necessary high permeability to ascending metasomatic solutions. 

Another feature of the Nokomis-Sherridon contact is the presence of graphitic 
gneiss (Robertson, 195:3). Graphite occurs in quantity only near the top of the 
Nokomis group where it may form as much as 50 per cent of the rusty weathered 
parts of the gneiss; its absence elsewhere indicates some stratigraphic control. It 
may possibly be of organic origin. Pollock (personal communication) found 
graphitic bands in the Nokomis, in places bordering Sherridon rocks; elsewhere 
the exact stratigraphie position of the graphitic bands has not yet been determined. 

Detailed work has been done on the "Cree Lake Intrusive Rocks"l by Davies 
(1948) who found that the existing rocks do not form an intrusive complex, as 
reported by Bateman (1944); he found that the only distinctly intrusive rock in 
the area waR a pyroxenite. A similar conclusion was reached by Hobertson (1961). 
Davies states in his summary that: "No anorthositic intrusives are present, these 
rocks actually being altered calcareous sediments. A rock unit previously mapped as 
meta-gabbro is almost certainly another sedimentary hornblende-plagioclase gneiss. 
A pyroxenite intrusion is present on the shore of Cree Lake. However, its presence 
docs not justify the concept of a related series of intrusives (from pyroxenite to 
granite), the Cree Lake 'Intrusives,' since the anorthosite and meta-gabbro are no 
longer recognized." Robertson further points out that the "oligoclase granite" 
does not exist, at least, not to the mappable extent shown on Map 862A, and that 
the rocks outcropping in this area, are typical of the Nokomis-Sh('rridon contact. 

l1Ietamorphism 

As a result of regional metamorphism, rocks of the Kississing area are chiefly 
represented by mineral assemblages characteristic of the amphibolite facies together 
with great volumes of "granite-like" material. Most of the rocks fall into the stauro
lite-kyanite or diopside-ahnandine-hornblende subfacies, depending upon their 

1 As shown on the Geological Survey of Canada Map 862A. 
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Another feature of the Nokomis-Sherridon contact is the presence of graphitic 
gneiss (Robertson, 1953). Graphite occurs in quantity only near the top of the 
Nokomis group where it may form as much as 50 per cent of the rusty weathered 
parts of the gneiss; its absence elsewhere indicates some stratigraphic control. It 
may possibly be of organic origin. Pollock (personal communication) found 
graphitic bands in the Nokomis, in places bordering Sherridon rocks; elsewhere 
the exact stratigraphic position of the graphitic bands has not yet been determined. 

Detailed work has been done on the "Cree Lake Intrusive Rocks"l by Davies 
(1948) who found that the existing rocks do not form an intrusive complex, as 
reported by Bateman (1944); he found that the only distinctly intrusive rock in 
the area was a pyroxenite. A similar conclusion was reached by Robertson (1961). 
Davies states in his summary that: "No anorthositic intrusives are present, these 
rocks actually being altered calcareous sediments. A rock unit previously mapped as 
meta-gabbro is almost certainly another sedimentary hornblende-plagioclase gneiss. 
A pyroxenite intrusion is present on the shore of Cree Lake. However, its presence 
does not justify the concept of a related series of intrusives (from pyroxenite to 
granite), the Cree Lake 'Intrusives,' since the anorthosite and meta-gabbro are no 
longer recognized." Robertson further points out that the "oligoclase granite" 
docs not exist, at least, not to the mappable extent shown on Map 862A, and that 
the rocks outcropping in this area, are typical of the Nokomis-Sherridon contact. 

11/J etarnorphism 

As a result of regional metamorphism, rocks of the Kississing area are chiefly 
represented by mineral assemblages characteristic of the amphibolite facies together 
with great volumes of "granite-like" material. Most of the rocks fall into the stauro
Iite-kyanite or diopside-almandine-hornblende subfacies, depending upon their 

'As shown on the Geological Survey of Canada Map 862A. 
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derivation. The pronounced structural oVPl'turning, slickc-nsiding, and excellent 
foliation and linl'ation support the concl'pt that the staurolite-kyanite subfacies is 
characteristic of assemblages fortlwd under high pressure and shearing stn'ss. A 
notable exception to thi" regional grade of m('tamorphism was found in an area 
southwest of Kississin)!; Lakc' when' SOllle Nokomis rocks exhibit a lower grade of 
metamorphism, up to the albite-epidote-amphibolite facies. 

Structw'c 

There is no evidence of a major break between the Nokomis and Sherridon 
groups and recent workers (Hobertson, Pollock) su)!;gest. that the contact is transi
tional. On a regional basis it appears that rocks of the l\:ississing area underwent 
two periods of folding. These, however, were not necessarily sl'parate and unrelated 
tl'ctonic movements. The simplest explanation would be a change in the stress 
conditions during a single orogenic cycle possibly due to the injection of plutonic 
rocks (synorogenic intrusions). First the rocks were fohied in an cast to slightly 
north-of-east direction, the Sherridon rocks forming continuous or almost continu
ous eastward-tn'nding synclinal belts. Directional stress resulted in overturning 
to the south. The second period of folding, in a north to slightly northw('st direction, 
produc('d cross-folding and pronounced warping charact('ristic of Kisseynew folded 
structul'(,S. l'luch of th(' Sherridon group of rocks \vas erod('d from the dorm'd areas, 
accounting probably for their pn's('nt discontinuous occurrences. 

According to Hoggl folds in the Batty Lake area resemble typical "nappe" 
structures developed by overthrusting from the nortlwast. 

The most prominmt fault is that southeast of Sherridon, near the southern 
boundary of the map-area, separating the Kisseyn('w meta-sedimpntary gn('iss from 
Amisk rocks. Pronounced shearing is evident, with dpveiopnl('nt of augm-gneiss, 
fiaser-gneiss, and mylonite. Drag-folds in the Nokomis quariz-biotitp gneiss and in 
the Amisk "greenstone" indicate that thc' fault is of normal cha.racter with north 
side down (Hobertson, 1953). The observations made by Hobertson are not con
sistent, however, with the idea that thrusting occurn'd frolll the north. It is possible 
that the nature of the main movement was obscured by the emplacement of the 
granite adjacent to the fault. 

According to Hobertson, the Amisk-Kisseyn{'w fault is displaced to the left by 
a fault trending north through Nokomis Lake to Walton Lake. 

Two other northward-trending faults exist on both sides of the Sherridon 
structure, the Molly Lake fault and the Kississing 1,ake fault. The Molly Lake 
fault displaces the Shcrridon-Nokomis contact north of the lake but most probably 
tapers out, as there is no evidence of similar displacement on the opposite limb of 
the Sherridon syncline. 

Very pronounced lineanwnts trmd south-southea'lt at Kipahigan Lake. The 
natur(' of displacement along these brpaks i:-- unknown. 

Figure 26 after Hobertson (1961) shows his concept of thr dc'velopm('nt of the 
Sherridon structure. In the first stage of deformation the Sherridon was folded into 
a west-northwest trending syncline with a small anticlinal welt of Nokomis rocks 

J Hogg, \V,: Company report in );,Ianitoba. ~tines Branch files of assessment work un cancelled claims. 
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the Amisk "greenstone" indicate that the fault is of normal cha,racter with north 
side down (Robe'rtson, 1953). The obsf'rvations made by Robertson are not con
sistent, however, with the idea that thrusting occurn'd from the nDrth. It is possible 
that the nature of the main movement was obscured by the emplacement of the 
granite adjacC'llt to the fault. 

According to Hob('rtson, the Amisk-Kisspyn('w fault is displaccd to the left by 
a fault tre'nding north through Nokomis Lake to Walton Lake. 

Two oth('r northward-trf'nding faults exist on both sidf's of the Sherridon 
structure, the Molly Lake fault and the Kississing Lake fault. The ;vIolly Lake 
fault displaces th(' Shcrridon-Nokomis contact north of the lake but most probably 
tapers out, as there is no evidence of similar displac('m('nt on th(' opposite limb of 
the Sherridon synclin('. 

Very pronounc('d lin('anwnts trend south-southeast at Kipahigan Lake. The 
nature of displacenwnt along these br('uks ii' unknown. 

Figure 26 aftcr Robcrtson (1961) shows his concept of tht: development of the 
Sherridon structure. In the first stage of deformation the Sh(,ITidon was folded into 
a west-northwest trf'nding syncline with a small anticlinal welt of Nokomis rocks 

1 Hogg. \V,: Compa.ny report in ~tanttoba ~1ines Braneh files of U8.'3essment work on cancelled claims. 
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in the center. Cross-folding in a northerly direction result,ed in warping and pro
duction of small secondary synclines and anticlines as shown on Figure 26 (b and c). 

1. 2. 

FIGURE 26 Development of Sherridon Structure 

MINERAL DEPOSITS 

General Statement 

The area has been prospected for base metal deposits, chiefly copper-zinc, 
and for gold. 

Bateman and Harrison (1946) state that "In contrast with the Flin Flon dis
trict, where the copper-zinc ores are associated with pyrit!') copper and zinc minerali
zation in the area of Kisseynew gneiss is accompanied by pyrrhotite. There are two 
types of mineral deposits in the area: (1) barren sulphide deposits consisting of 
pyrrhotite with a little pyrite and insignificant amounts of chalcopyrite and sphaler
ite; and (2) copper-zinc orebodies consisting largely of pyrrhotite, but with appreci
able amounts of chalcopyrite and sphalerite and a little pyrite. These two types 
have close structural and genetic relationships, and as pyrrhotite and pyrite are the 
earlier-formed minerals, it is likely that both types were identical at one stage in 
their evolution; whereas at a later stage some of the pyrrhotite deposits were suffi
ciently mineralized with chalcopyrite and sphalerite to form orebodies." Although 
it may be generalized that the chief sulphide throughout the entire map-area is 
pyrrhotite this was not observed to be the case by "Farley (1948) in the Sherritt 
Gordon mine where the ratio of pyrite to pyrrhotite is 2 to l. 

The greatest number of sulphide deposits has been found in the Sherridon 
group especially near the contact with the Nokomis rocks where hornblende gneisses 
are abundant. Shearing and fracturing have been localized near such contacts 
especially where the strata are folded, because the rocks on either side have offered 
different degrees of resistance under stress, and in this way fractures and channel
ways were provided that guided and confined the sulphide deposition derived from 
some igneous source beneath. 

There is a close association between pegmatite and many of the sulphide 
deposits. Pegmatite intrudes all members of the Kisseynew gneisses of the district 
but is more prevalent along zones of weakness, such as contacts between hornblende 
gneiss and quartzite of the Sherridon group. The Bob Lake deposit, 3Yz miles 
southeast of the Sherritt Gordon mine, is almost completely enclosed in pegmatite 

99 
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and there was much pegmatite in the Sherritt Gordon mine also. Pegmatite is also 
present, although in lesser amounts, in some of the barren pyrrhotite deposits. The 
pegmatite is usually shattered where it is associated with the sulphides. 

In the Batty Lake area several deposits related to the Kokolllis-Sherridon 
contact were described in detail by Robertson (1953). These and others are shown 
on Figure 25. 2Vlost of the sulphide deposits contain some chalcopyrite, sphalerite 
and galena. Low and erratic values in gold and silver were reported. 

Hornblende-plagioclase gneisses of the Nokomis group appear to be particularly 
favourable host rocks for quartz veins and gold mineralization. On the Simpson 
prospect, east of Nokomis Lake, Nokomis gneisses are mineralized along a north
trending zone for a length of OVN :3,000 feet. The deposit consists of quartz veins 
and stringers along a fault in garnetiferous hornblende plagioclase gneisses. Parts 
of the zone, where deformation was most intense, carry abundant pyrite, pyrrhotite, 
arsenopyrite. Gold is associated with the arsenopyrite. A considerable amount of 
trenching and drilling has been carried out on the property. 

During the time the Sherridon mine was in operation, Sherritt Gordon .Mines 
Limited conducted prospecting and much geophysical work in the vicinity of 
Sherridon. In the ~okomis, j'doody, Batty, and Walton lakes areas electro-magnetic 
surveys were conducted in 1957-1959 by the Hudson Bay Exploration & Develop
ment Co. Ltd. Numerous conductors were drilled in scattered localities, some in 
the vicinity of surface prospects already known, such as the Bob Lake deposit 
which contains some 2,:380,000 tons of material averaging 1.:3:3 per cent copper and 
1.18 per cent zinc. The most recently discovered Jungle Lake deposit (5 miles 
northeast of Sherridon) contains some 3,700,000 tons grading 1.42 per cent copper 
and 1.1 per cpnt zinc. It occurs within quartzose sedimpntary gnpiss at its contact 
with hornblende-plagioclase gneiss (Nokomis-Sherridon contact), and in this 
respect is similar to the former Sherritt Gordon orebodips. 

Thp most common type of sulphide deposit is one rciatpd to the Nokomis
Sherridon contact. Unfortunately, because of the presence of graphitic schists 
near the top of the Nokomis group, a great number of electrical conductors in
vestigated by diamond drilling were of that nature. Koffman et al. (1962) compared 
the costs of exploration efforts in regions of gneissic rocks and volcanic rocks. For 
this purpose tabulations of drilling results of conductors for two sample areas of 
equal size, one east of Sherridon (132 conductors) and one in the vicinity of Flin 
Flon (39 conductors), were discussed. The authors found that there are over three 
times as many conductors in the gneissic area, but, that the volcanic area contains 
almost four times as many conductors of favourable massive sulphide type. 

Near ~okomis Lake, east of Shprridon, a promising gold occurrence was 
drilled in 1961. According to reports by the company doing this work, a vein zone 
some 500 feet long and 10.9 feet wide was outlinpd. The gold-bearing material 
consists of a silicified bed within the Kisseynew sedimentary gneisses. The occur
rence is significant in indicating the presence of an unusual type of gold deposit 
within the gneisses which were formerly considered unlikely host rocks for gold 
deposits of any kind. 

Very few prospects of interest are reported from the Kississing Lake area west 
of Sherridon. Several occurrences containing chalcopyrite and sphalerite, galena, 
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present, although in lesser amounts, in some of the barren pyrrhotite deposits. Thfl 
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respect is similar to the former Sherritt Gordon orebodies. 
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Sherridon contact. Unfortunately, because of the presence of graphitic schists 
near the top of the Nokomis group, a great number of electrical conductors in
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Flon (89 conductors), were discussed. The authors found that there are over three 
times as many conductors in the gneissic area, but, that the volcanic area contains 
almost four times as many conductors of favourable massive sulphide type. 

Near Nokomis Lake, east of Sherridon, a promising gold occurrence was 
drilled in 1961. According to reports by the company doing this work, a vein zone 
some 500 feet long and 10.9 feet wide was outlined. The gold-bearing material 
consists of a silicified bed within the Kisseynew sedimentary gneisses. The occur
rence is significant in indicating the presence of an unusual type of gold deposit 
within the gneisses which were formerly considered unlikely host rocks for gold 
deposits of any kind. 

Very few prospects of interest are reported from the Kississing I,ake area west 
of Sherridon. Several occurrences containing chalcopyrite and sphalerite, galena, 
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and iron sulphides lie in various shearpd rocks on Yakushavich Island and CollinR 
Point (Figure 25). 

The area is covered by four aeromagnrtic maps publishrd by the :\lines Branch: 
KissiRsing, Sherridon, KisReynew and BartlptL AirbornI' electro-magnetic survrys 
have bpeIl conduch'd by companies ovrr larg!' areas east and wpst of Sherridon. 

The Sherrill Gordon Mine 
The Sherritt Gordon wine was located 100 miles north of The Pas. ('opper

zinc ore was discovered on the propprty in 1922. Production bel!:an in 19:31 and 
continued to .J unl' 1932, whpn operations wpre suspended becausp of the low pricc 
of copppr. Mining was resumed on AUf.!;ust 1st, 1937, and was carried on continuously 
until the ore n'se!'vrR were exhausted and milling stopped in Spptember, 19.51. Thr 
mine equipment and many of the town buildings w('re HH'n moved to the new mine 
at Lynn Lake. Th!' production of mptals from tile min!' Waf;; copper 366,244,801 
Ibs., zinc concentrate (.50 per cent) 148,901 tons; gold 101,026 oz., Rilvrr 3,218,324 
oz. The total value of production was $58,7:)2,360, from R,.5:n,3.52 tons milled. 

Th(' East and \Yest orebodi('s of the Sherritt Gordon min(' togeth('r formed an 
unusually long Rulphide deposit havinf.!; a combinNl total lenf.!;th of almost 16,000 
feH, of whieh :3,600 f('et, betwee'n the' two orebodirs, earri('d no ore'. Both 'w('re 
('nclosed in /.!:neisses that are highly metamorphosed secli'Ilwntary und volcanic 
derivatives and that formed thr southwest limb of an ovpriurnpd RynclinC'. The 
rock forming the footwall of the deposit was gneisRoid quartzite; thc hanging-wall 
rock waR garnetifprouR hornblpncle gneiss. Pegmatite commonly occurrrd along 
both footwall and hanging wall periph('rics and a" isolat('d blocks and fragments 
within the ore zone. These blocks and fragments were considered to be residuals of 
unreplaced host rock. 

The ore was relatively coarse /.!:rained and ranged from the massive to thp 
disseminated typr. Th(' metallic sulphideR in the dpposit in order of thc,ir abundance 
w('re pyrite and pyrrhotite (2-1 ratio), chalcopyrite, sphalerite (mannatite), and 
minor chalmprsite; subordinatp amountR of gold and silver wpre recovered. The 
insolublc' gangue content of the ore-l)('aring material averaged about 35 per cent. 

The Bob La~e deposit also occurs within a pegmatite sill that lips along the 
past limb of an oV('rturnpd anticline supprilllposed on th(' main synclinp (Figure 27). 

F'arley (1948) was of the opinion that ddormational thruRting accompanied 
by inva,,;ion of granite along an upward and south to north direction produced drag
foldinf.!;, anticlinal foldin!!;, and faulting within thr main synclinp. The pP!!;ll1atitc 
injection was beli{'vpd to have occurrpd during this period of deformational move
ment; the r('sltitant strPRses initiated sheur fracturps along tlw contact" of l'ocks of 
widdy different eompel('neies, i.('., a brittk quartzitp and a hornblpnde f.!;llei"". Th(' 
parallelism bC'tw('('Il the major pegmatite sills and the axial planps of the folds 
suggests this p('l'iod of disturbance, Furth(>r structural deformation follow('d the 
intrusion of the pp!!;matitr, with accompanying diff('l'ential moV{'menl taking place 
in thp direction of the plunge and pamllel to the axial plan('s of th(' folds. Fracturinf.!; 
within the morp competent pegmatitr sill created openings for inf.!;ress of ore-forming 
solutionR. 

From 20 to 25 per cent of the ore in the mine occurred in offshoot OI'ebodies. 
At intervals along the main ore zonf', fractur('s were developed in the hanging wall 
at acute tlng\<>s to th(' main zone of fracturing. Pegmatite from tl1(' main sill channel 
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and iron sulphides lie in various shearc·d rocks on Yakushavich Island and Collins 
Point (Fi/l;urc 25). 

Tllp area is covered by four acromagnptic maps publishpd by the ?lines Branch: 
Kississing, ShPfridon, Kififieyll(~w and Bartlptt. AirbornI' electro-magnetic fiurvrys 
have bpen conduetpd by companies ovpr large areas east and wpst of Sherridon. 

The Shern'U Gordon Mine 
Thc Sh('fritt Gordon mine was locatt'd 100 milt's north of The Pas. ('opper

zinc ore was discovered on the propl'rty in 1922. Production bt'gan in 19:31 and 
continul'd to ,Tunl' 1932, whpn opcrations wpre sllspendpd because of the low pricc 
of copp!'r . .iVlining was resumed on August 1st, 19:37, and was carried on continuously 
until the ore rpservrs were pxhausted and milling stopppd in Spptember, 1951. The 
mine equipment and many of the tOWIl buildings were then moved to the new mine 
at Lynn Lake. Th!' production of metals from the mine was: eopper :3{)6,244,801 
lbs., zinc concentrate (50 per cent) 148,961 tons; gold 101,026 OZ., silvP1' 3,218,324 
oz. 'I'll(' total value of production was $58,7:32,366, from 8,531,3,52 tons miJlpd. 

Tht' East and West orebodies of the Sherri tt Cordon mine together formed an 
unusually long sulphide deposit having a combinpd total length of almost 16,000 
feet, of which ;),600 feet., between t.ht' two orebodies, carried no on'. Both werp 
enclosed in gneiss('s that arc highly metamorphosed sedim('ntary und volcanic 
derivatives and that formed th(' southw('st limb of an oVPl'turned synclim', The 
rock forming the footwall of the deposit was gneissoid quartzite; the hanging-wall 
rock was garnetifprous hornblpnde gneiss. Pegmatite commonly occurred along 
both footwull and hanging wall peripheries and af) isolatC'd blocks and fragments 
within the ore zone. These blocks and fragnwnts were considen,d to be residuals of 
unreplaced host rock. 

The ore was relatively coarse grained and rangcd from the massive to thp 
disseminatpd typP. The metallic sulphides in the d<'posit in order of their abundance 
were pyrite and pyrrhotite (2-1 ratio), chalcopyrite, sphalerite (marmat.ite), and 
minor chalmersite; subordinatp amounts of gold and silver wpre recoverC'd. The 
insoluble gangue content of the ore-bearing material averaged about 35 per cpnt. 

The Bob La~e deposit also occurs within a I><'gmatite sill that lips along the 
east limb of an ovprturnpd anticline superimposed on th(, main syncline (Figure 27). 

Farley (1948) was of the opinion that ddorlllational thrusting accompanied 
by invasion of granite along an upward and south to north dirpction product'd drag
folding, anticlinal folding, and faulting within the main syncline. The pegmatite 
injection was believed to have occurred during this period of deformational move
ment; the resultant. strt'SsPS initiated shear fractures along th(, contacts of I'ocks of 
widdy different competencies, i.e., a brittle quartzit!' and a hornbkndp gneiss. The 
parallelism between th(' major Iwgmatite sills and th(' axial planes of the folds 
sugg('sts this pNiod of disturbance. Furth('r structural d('format.ion followpd the 
intrusion of the ppgmatitp, with accompanying diffprential movpmpnt taking place 
in the direction of the plunge and paralld to the axial plan('" of the folds. Fracturing 
within the mor(' competent pegmatite sill creatpd openings for ingress of ore-forming 
solutions. 

From 20 to 25 per cent of the ore in the mine occurred in offshoot orebodies. 
At intervals along the main ore zone, fractures were developed in thp hanging wall 
at. acute angi<'s to the main zonp of fracturing. Pegmatite from thl' rnain sill channrl 
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FIGURE 27 Geology of Sherritt Gordon Mine Area, Sherridon 

was injected into these fractures to form dyke-like masses normal to the parent sill. 
The major offshoot fracture zones developed along east-plunging drag-folds. The 
dyke-like masses of pegmatite were subjected to deformational movement, pre
viously described; the same processes of fracturing and ore replacement have taken 
place within the offshoot structures as in the main zone. 
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The ent ire proj<'ct, including mining plant, conc(,ntrator, l'('finpr.y, townsite, 
railway and h.ydro-electric plant has cost an estimuted ~185,OOO.()()0. Nickel output 
in 19G2 was approxilllatdy 100 Illillion pounds. The olwration is unique in dlat it 
is the only fully int('grat('d nickel-producing op('ration ill the world wJl('re all stagps 
of production froll! mining of raw 01'(' to I't'fining of nickel art' carripd out at a ;;inglp 
plant sitE'. 

Thp nickel dpposits occur on til(' north "id(' of a wid(> zone of gIwi"sic Pn'call1
brian rocks lying along th(' roul(' of the Hudson Bay railway and marking the 
houndary bpt\V(,Pll th(' ('Jl\Irchill and Hup(,l'ior g('(liogic provincP" (S('(' chapt<'r 2). 
'I'll(' nickel belt proppr is characterized by a series of gravity "lows" adjac('nt to a 
high-gravity strip, gn'ywackE'-typp lithology, intt'IlSe dpformation, and a sprics of 
sNppnt initl' intrusiolls. These featmps pxtend along the entire helt and are eharac
t('J'istic of "Alpine-type" mountain struetlll'('. It is probable, therpfol'e, that this 
zone of Precambrian rocks reprp;-:ents the roots of an ancient mountain system. 
Differpnces in age, lithulogy, and structure on eitl1('r side' of this 1wlt, i.e., within 
til(' Churchill and SupE'rior provincl's, haw be('n discuss('d in chapter 2. 

Int('rprdatioll of tJw (letailec\ ,U;eologicai featmes of the area is hampered by 
paucity of outcrop and high dq!;l'PC of dpforlllution and metamorphislll. The geology 
of the area is known mainJy as the rl'sult of only n'connais;-:anc(' mapping. An area 
imml'diately around Thompson has bcen mapped in sOIlH'what great.er det.ail but 
eVPI! therE' th(' results mUHt be consideJ"(,d as only prelilllinary. 

The oldest of thc rocks in the area appl':11''' t.o 1w a complex massive to gneissic 
body uf hypprsthpfl(' granite in which the fddspar iH hon!'y- or alnber-coioUJ'l'd and 
which contains hYPl'rstlwnc part ly or entirely altered to or rimllled by chlorit(" 
biotit(·, and hornblmde. A single radioactivp age detel'mination gave an ngE' of 
2,400 llIillion yparH for the hYPpl'stlwne granite, thus placing; it aN a marginal phase 
of the Superior province. Although contacts arE' not wdl expo;;ed .tll<' younger sedi
Iltents and glwisses presumably of the Churchill province, appmr to be fnult('(l 
against the hyperstlwnE' granit<>. 

Hecognizable volcanic rocks form only a minor part of the formatiolls a.long the 
ThompRon belt. Tlwy consist of fine to mediull1-grainpd Illetamorphosed umlpsitp 
and/or basalt rardy showing signt; of flow structul'('. It is possiblp that SOIll<' of the 
exposures n'garded as volcanic nn' actually fine-grained mafic intrusions. 

Apart from the volcanic rocks thp l('ast llltprpd rocks of the mPll nrc a SNips of 
sedimcnts of 1Iw gl'eywacke suite: greywacke, micaceolls quartzite, argillit<', and 
subordinate congl<)Jll('n<tp and calcarpous spdilllent". SOil\(, of th('l\e an' j"('nsonabiy 
fr(,sh, othE'rs arc Illodprall'ly llletamorphosE'd; som(' bands of nOll-granit iz('d gneiss 
(appan'ntly (IPrived from sedil!lpnts and containing quartz, f('ldspar, amphibole, 
biotite, and garrwt), and sOllle bands of P)TOX('ne granulit(' arc illCludp(\ in this unit. 

For the most part the recognizable sediments are well beddpd and in pa:rt highly 
crumpled and drag-folded. These rocks wpre clas:lified as Asspan Lak(' spric:l by 
Dawson (1952) and w('re regarded a:l youngl'l' than the gneiss('" and schists of the 
Pre-Assmn s('ries. This opinion was not shared by (;ill (1951) and recPllt work by 
the :\lines Branch indicat('s that the gnE'issl':l and Hchist" lIIay have been derived 
from the' sediments. 
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The ent ire project, including mmmg plant, concPlltrator, n,finpl'.r, townsite, 
railway and hydro-plectric plant has cost an estimated !llilo5,000,OOO. Nickel output 
in 19()2 was approxilllatl'iy 100 million ponnds. The opl'ration is unique in that it 
is th(' only fully intl'grat('d nickpl-producing op('ration ill the world wll('re all "tagps 
of production from mining of I'll W 01'(' to l"(,fining of nickel ar(' calTipd out at a ;;inglp 
plant site. 

'I'll(' nickd dppositH occur on til(' north side of a widp ZOlW of grwissic Pn'calll
brian rocks lying along t11p routp of the Hudson Bay railway and marking the 
houndary hptWPPll the ('lmrchill and SupC'rior g('ologic provinces (spp chapt('r 2). 
'I'll(> niekpl bdt proper is charactpriz('([ by a s('ri<,s of gravity "lows" adjac('ut to a 
high-gm viiy strip, grpywaeke-typ<' lit hology, int(,llR(, ddorlllat ion, and a s('ries of 
serp('nt init(' intrusiolls. These featmes ('xtend along the entin' belt and art' ehumc
t('riS1.ic of "Alpinc-type" mountain structlll·p. It is probable, therpfore, that this 
zone of Precambrian rocks rpprpsC'nts the roots of un ancient mOlllltain system. 
DifferPllces in age, lithology, and structure on pitlH'r sidp of this twit, i.e., within 
til(' Churchill and Superior provillc('S, ha vp bepn discllss('d in chapter 2. 

Int('rprdation of the {[ptuilpd geological fcatmcs of thc area is hampered by 
paucity of outcrop and high dcgrpe of dpforlllation alld metamorphislll. The geology 
of the an'a is known mainly as the rp:mlt of only n'connai"sanc(' mapping. All area 
immediately around Thompson has be('n mapped in sOlllPwhat greater detail but 
evc'n tl1('l'e th(' results must be consid('l'('d as only preliminary. 

The oldest of the rocks in the area appears to be a complex massive to gneissic 
body of hypersth{'np granite in which the fdd"par is hont'y- or amber-eoloul'pd and 
which contains hyp<'rstlwnc part Iy or entin,ly alt('red to or rimllled by chlorite, 
biotitp, and hornbh'ncle. A single radioactivp age dd('l'lllination gaV<' an age of 
2,400 million 'years for the hypC']'sth('fl(' granite, thus placing; it as a marginal phase 
of thp Sup('rior province. Although contacts are not W('11 ('xpo:;ed .th(· younger sedi
IlH'nts and gneiss('s pre~uJllably of til(' Churchill proyince, appPar to be faulted 
against the hypcrstlwne granite. 

Hecognizable volcanic rocks forIll only a minor part of the formatious along the 
Thompson bpi t. T1H'Y consist of fine to mediull1-grailwd metamorphosed andesitp 
and/or basalt rarply showing signs of flow structure. It is possiblp that son1<' of the 
exposures rpgarded as volcanic an' actually fine-grained mafic intrusions. 

Apart frolll the volcanic rocks the least altcl'l'd l'ocks of the un'a arc a s('rics of 
sedinll'nts of the gl'<'ywacke suite: greywacke, micaceous quartzite, argillitp, and 
subordinate conglollwrat(' and calcar('()us sC'Clilllenh:. SOIll(' of these an' r<'lls()nably 
fresh, others are l1lod('ratply llH'tal1lorphosed; SOIll(' bands of nOll-granit iz('d gneiss 
(appart'Iltly ([Prived from sedilllt'Ilts and containing quartz, fcldspar, amphibole, 
biotite, and garm't), and SOIllC bands of pyrOx{'ne granulit(' are iucluded in this unit. 

For the most part the recognizable sediment.s are well beddpd and in pa:rt highly 
crumpled and drag-folded. Thpse rocks wpre clas;;ified as Asspan Lak(' series by 
Dawson (1952) and were l'cgard('d as youngpr than the gneiss('s and schists of the 
Pn'-Ass('an s('ries. This opinion was not shared by (;iIl (HHH) and reemt work by 
the }lines Branch indicatps that the gneiss('s and schists may have been derived 
from th(' sediments. 
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Large an:as an' underlain by partly grnuitized sedilllPntnry !!;neiss, and granite' 
gneiss containing inclusions of spdiml'ntHI'Y gnpiHH. The sedillH'ntnry gnei;<H('s ar(' 
well banded and composed dominantly of quartz and feldspar with varying amount" 
of biotite, hornblende and pyroxenp. SOllie' of the gn<'isses have a high gal'Iwt 
content, others contain abundant magnetitp or cordierii('. All of the gn('isses of 
this unit have been injeeted and impn'gnatC'd with varying amounts of granitic 
material. Some bands of non-gmnitized s('dimellts similar to those' d til(' Assean 
Lake g-roup occur within the gneisses and althouj!;h the relationships are not definitp 
the sediments appear to repn'l'pnt only 1l1Oderat('ly mdalllorphosed and ungrnni
tizul f('mnants in the gneiss. 

The granitl' g-neiss unit cOllsists of a COlllpl('x of hig-hly gIwissic granitie rocb 
containing numerous bands, blocks, ribbons, and irn'guiar llutSS!'S of granitiz!'d 
sediments. In gClwrul tlw granite gneiss i" not as well baudp(\ as the s('ciillH'ntary 
gneifls. TIl(' inclusions of granitiz('(l spdill1('utnry gnt'isR ar(' charactNistically 
highly contorted. 

1'Itramafic and mafic rocks intrude th(' hYPP!,,,thpn(' granite, spdinH'nts, and 
gneiss('s but are in part, at leal't. intruded by younger granitic rock;'!. Thp most 
pl'Ominpnt of thest' intI'usions are thl' sPI'pentinite bociieH with which til(' nickPl 
d('poHitR un' associatpd. They occur !iH nunwrous more or le1's concordant intrlIsions. 
Hevcral hundred to sevC'ral thouHand fpet lonp; and g('lwraily a few hundred fe('t 
wide, lying within the sedimentary rocks and gneiss!'s. Tlwy are restrictt'd to a long 
narrow zone C'xtending from Asscan Lak(' to southw('st of 8dting Lake. The 
serpentinitp bodie;'! are charactPl'istically lenticular, of uniform cOlllposit ion through
out (composed dominantly of flerpentine minerals largply ps('udomorphic after 
olivine), have a high Fe/Mg ratio and low CaO and AI203 contents. In thes!' 
r('spC'cts and in their mode of occurrrnce they arr typically Alpine-type serp('ntinite 
intrusions. 

In contrast to the Alpine-type serpentinit<,s are the diff!'l'!:ntiakti dyke-lik(· 
intrusions of p('ridotite which invade the hyp<'l'sthenr granite. Thl' 1lI0Ht prOmin(>Ilt 
of th!'sr, shown as a single dyke pm;sing through Natawahunan Lake, actually 
consists of a closely spacC'd srries of en rchdon dykes ~tr'iking norHwast. Th('s!' 
dykes differ from the seqwntinites in that thpy contain both oliYine and PYl'oxenp, 
arC' less serprntinizpd, and are differentiated. The F('/lVlg ratio of the most ult ramafic 
specimen is 3.09 as compar('d with 7.68 for th(' Alpine-typl' sl'rpmtinitps of the area. 
The CaO and AIz03 contmt of the peridotite iR higher ami the primary nickel 
coni<'nt. is lowPl' than in the serpmtinitps. 

Associated with the peridot,ite are nunwrous gllbbro dykpR oeeupyill!J; fracture;; 
parallel to those in which till' prridotit(' occmR. Sueh dyke;; arC' particularly prollli
nent around Landing Lake> and Pikwitonei Lake. 

Granitic rocks form til(' bulk of the hedrock throughout the arpa. Tho;1' 
consist of massive to !J;neissic !J;r!'y to pink granit ic rocb that [In' umliff('rC'nt iatl'd 
on thl' map and a JIlassive red porphyritic !J;ranitp. 

Structure 

Because of the lack of abundant outcrops, th!' absence of continuous markrr 
beds and primary structures suitable for determining top;; of b('(b, and uniformly 
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Large areus al'(' underlain hy partly gnmitized sedilllPntary gneiss, and granit(' 
gneiss containing inclusions of sedimentary gneis:-. Tlw sedilllPntary gn('i;;;;('s aI'(' 
well handed and composed dominantly of quartz and feklspar with varying allloullt~ 
of biotitc, hornblende ami pyrOX('TI('. SOlllP of the gnpisse,., have a high gal'Iwt 
content, others contain abundant Illagrwtitp or cordieritt'. All of the gl1Pisses of 
this unit have been injeeted and impregnatl'd with varying amounts of granitic 
material. Some bands of nOI1-granitized s(,dimeuts similar to t hos(' d t h(' Ass('an 
Lake group occur within the gneissel:' and although the ]'('1 at ionships are not definit.p 
th(' sediments appear to repn'l:'pnt only nwderatPly ml'tamorphoset\ and ungrnni
tized n'mnants in the glwiss. 

The granite gnei,.,,., unit consists of a complex of highly gnpil-lsic granitie rocks 
containing nunll'rous bands, blocks, ribbons, and irrC'gular ]JU1S,.,!'S of granitizpd 
seclirnent:>. In general the granite gnpiss is not as well bandpd as the spdimmtary 
gneIss. TIl(' inclusions of granitiz('(l spdilllentary gm'iss arl' charactpristically 
highly contorted. 

l'ltramafic and mafic rocks intrude thp hYP(,l'sthplw granite', spciinH'nts, anel 
gnpisl'Ps but are in part, at lea:;;t, intruded hy youngPl' granitic rock". Tlw most. 
pl'omilwnt of thel:'c' intnlRions are thp sprppntinite bodies with which tll(' nickc'l 
dppositR an' associated. They occur 11;;: numerous more or less cOIlcordant intrusions. 
several hundred to several thommncl f('Pi jonp; and gPIlPrally a few hundrpd fept 
wide, lying within the spliimentary rocb and p;neisRe's. TllcT an' restrictc'd to a long 
narrow zone ('xtending from Assean Lakp to southwpst of Spttillg l,ak('. The 
serpent initc' bodi('s are charactNistically lenticular, of uniform composit ion through
out (composed dOlllinantly of serpc'ntine rninerahl largely ps('udolllorphic after 
olivine), have a high Fp/:\Ig ratio and low ('aO and AIA);3 contents. ln thes(' 
rpspects and in their modc; of oceUfrPI1ce they are typically Alpine-type :-lerpc'ntinite 
intrusions. 

In contrast to the Alpine-type scrpentinitps are the diff('rentiakd dyke-like 
intrusions of pc'ridoti!p which invade the hypprsthNle granite. The most promim>nt 
of thesp, shown as a single dyke passing through Natawahunan Lake, actually 
consists of a closely spaced series of (m echr\on dykes fitriking northeast. Th('s(' 
dykes cliffeI' from tllP serppntinites in that th"y contain both oliYine and pyroxenp, 
are less serpentinizC'd, and are differentiated. The Fp/Mg ratio of til(' most ultramafic 
specimC'n is :),09 as cornpan'd with 7.68 for th(' Alpinp-typC' sC'rpentin.itC's of the area. 
The CaO and Ab()3 content of the pf'ficiotite is higher and the primary nickel 
conle'ni. is lower than in the serpentinite's. 

Associated wit h the peridotite are nunwrous gabbro dyke'S oecupying fracture;; 
parallel to those in which the peridot it!' occurf'. Such dykes an' parti('ulul'ly promi
nNlt around Landing Lake and Pikwitonpi Lake. 

Granitic rocks form the bulk of the' bedrock throughout tllP arpa. Thes(' 
consist of massiv(' to gneissic grey to pink granitic rocks that aI'(' unciifferpntiated 
on the Illap and a llu\,ssive red porphyritic granitp. 

Structure 

Because of the lack of abundant. ou tcrops, the' absence of continuous markN 
beds and primary structures suitablf' fOl' df'termining tops of l)('c I:-; , and uniformly 
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steep dips throughout the area, the nature of the folding is obscure. The regional 
trend is northeast parallel to the axis of the strip of low gravity. Dips of bedding 
and schistosity are steeply southeast or nearly verticaL Although it is difficult to 
decipher structural details, apparently the entire series of sediments and gneisses 
has been deformed into a number of isoclinal folds. Drag-folds are common within 
the sediments and gneisses and in many places the rocks are highly contorted and 
crumpled. Plunges of drag-folds and linear features change from NE to SW in 
several places along the belt. It is probable that many of the drag-folds, especially 
the tight V-shaped drag-folds that are common in some of the sediments, are related 
to faulting. 

A major zone of extreme deformation and faulting appears to extend from 
Setting Lake to Assean Lake, passing through Ospwagan Lake, Mystery Lake, 
Moak Lake, and along the Odei River. Along this zone the rocks are highly schistose 
across widths of several hundred or thousand feet. This "break" probably repre
sents a series of parallel, sub-parallel, and branching faults. It is generally difficult 
to trace a particular fault for any distance, because outcrops are insufficient and 
because of the generally schistose nature of the rocks across considerable widths. 
However, the proximity of a fault or shear zone can be deduced by the increasing 
intensity of schistosity and slickensiding in the sediments and gneisses. 

The coincidence of the zone of maximum deformation (highly schistose rocks, 
drag-folding, crumpling, slickensiding, and faulting), metamorphosed but ungrani
tized sediments, the strip of low gravity, the occurrence of elongate conformable 
serpentinite intrusions, and the presence of nickel deposits, is well defined. All of 
these features are confined within a zone about 5 miles wide and more than 200 miles 
long; the nickel deposits are known to occur along a length of at least 80 miles 
within this belt. 

Within the large area, chiefly underlain by granitic rocks, between Split Lake, 
Landing Lake, and Wintering Lake, numerous northeast-trending fracture zones 
cut across the gneissic structure of the rocks. Many of these fractures are occupied 
by mafic and ultramafic dykes the most outstanding of which is the swarm of en 
echelon peridotite dykes passing through Natawahunan Lake. The Nelson River, 
along much of its course, appears to follow a northeast fracture zone. Another 
fracture system, also occupied by dykes, strikes more or less east. Both sets of 
fractures appear to be restricted to the area south of the zone of maximum de
formation referred to in the previous paragraph, and to lie within granites of 
the Superior province. 

NICKEL DEPOSI7'S 

The more important known nickel deposits are shown on Figure 28. It is 
readily apparent that the occurrences lie along the long narrow structural belt 
discussed above. 

The nickel deposIts are of two types: low-grade deposits that occur within 
serpentinite bodies (Mystery Lake, Moak Lake), and at least one higher-grade 
deposit that occurs mainly in sedimentary rocks and gneisses. The high-grade 
Thompson deposit is associated with a small serpentinite intrusion and part of the 
ore occurs in this rock; however, the majority of the sulphides occur in the adjacent 
sediments and schists. 

106 

steep dips throughout the area, the nature of the folding is obscure. The regional 
trend is northeast parallel to the axis of the strip of low gravity. Dips of bedding 
and schistosity are steeply southeast or nearly vertical. Although it is difficult to 
decipher structural details, apparently the entire series of sediments and gneisses 
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The coincidence of the zone of maximum deformation (highly schistose rocks, 
drag-folding, crumpling, slickensiding, and faulting), metamorphosed but ungrani
tized sediments, the strip of low gravity, the occurrence of elongate conformable 
serpentinite intrusions, and the presence of nickel deposits, is well defined. All of 
these features are confined within a zone about 5 miles wide and more than 200 miles 
long; the nickel deposits are known to occur along a length of at least 80 miles 
within this belt. 
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fractures appear to be restricted to the area south of the zone of maximum de
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Thompson Orebody (1) I 

The Thompson d('posit li(·s within a band of biotite schist bounded on the 
south by well-bedded quartzite and arkose and on the north Hide by a band of 
sedimentary "iron-formation" (pyrrhotite-bearing garnetiferous gneiHH). Tl)('se 
sedirnC'ntary rocks form a well-defined horizon of unknown width and several 
mil(·s long, Htriking northeast and dipping steeply soutll('ast. Thp southwest end of 
the band forms an anticlinal drag-fold plunging steeply southwest; along this part 
of the sedimentary horizon bands of plagioclase-amphibolite, plagioclase-amphibole 
gnpiss, limeston<', and skarn lie between the quartzite and biotite schist A small 
lens of serpentinite, measuring a hundred feet or so wide and a few hundred feet 
long intrudes the sedimentary rocks around the nose of the drag-fold. 

The sedimentary series is in contact with more or leHs stratiforlll grey granitoid 
gneiss and this in turn is in contact with an irregularly hybrid pak pink granodiorite 
gnplSS. 

The biotite schist in which thp sulphides occur attains widths of 200 or 300 fpet. 
Variable amounts of pegmatitic material in the form of small stringers, lenses, and 
irregular bodies invade the biotite schist. In places the schist is intimately injected 
and impregnated by quartzo-fddspathic material, forming a streaky schist. Small 
pink garnets and thin wisps of fibrous sillimanite are commonly developed in the 
biotite schist. 

The orpbody strikps N300 E and dips 650 to 750 southeast, conformable with 
the enclosing sediments. The deposit occurs as a long, more or less continuous but 
irregular sheet within the biotite schist. Much of the massive sulphide forms a 
sulphide breccia containg fragments of wall-rock schist, biotite flakes, in places 
pegmatitic material, and quartz. 

The deposit pinches and swells from place to place in an irregular manner, 
varying from about 85 feet to only a few feet wide. In placps the sulphide band 
splits into 2 or more branches surrounding large wedges of unmineralized or slightly 
mineralized country rock. 

The ore consists largely of coarse-grained pyrrhotite and pentlandite containing 
fragments of rock and small flakes of biotite. Chalcopyrite is not abundant in the 
sulphides and whpn present usually occupies small fractures in the inclusions. 

Although most of the ore lies within the biotite schist band, some massive and 
diss('minated SUlphides occur within the s('rpentinitC' body at the southwest end of 
the deposit. The massive ore occupies fractures within serpentinite. 

The relationship betwe('n the SUlphides and pegmatite indicate that the 
sulphides replace the pegmatite which in turn is intrusive into both ttl(' biotite 
schist and serpentinite; this places the time of formation or, at least, concentration, 
of the sulphides after the crystallization of the serpentinite. 

The International Nickel Company has reported reserves of 25,000,000 tons 
but the total tonnage wll('n complpteiy estimated will be many times this figure. 
According to figures released by the company the average grade of the ore is almost 
-----.~--------------- ..-----.-.-.-----.---

1 Numbers refer to localities on Figure 28. 
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The sedimentary series is in contact with more or less stratiform grey granitoid 
gneiss and this in turn is in contact with an irregularly hybrid palp pink granodiorite 
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and imprpgnated by quartzo-feldspathic material, forming a streaky schist. Small 
pink garnets and thin wisps of fibrous sillimanite are commonly developed in the 
biotite schist. 

The orebody strikes N300E and dips 65° to 75° southeast, conformable with 
the enclosing sediments. The deposit occurs as a long, more or less continuous but 
irre!!;ular sheet within the biotite schist. ::vruch of the massive sUlphide forms a 
sulphide breccia containg; fragments of wall-rock schist, biotite flakes, in places 
pc>gmatitic material, and quartz. 

The deposit pinches and swells from place to place in an irregular manner, 
varying from about 85 feet to only a few f('('t wide. In places the sulphide band 
splits into 2 or more branches surrounding large wedges of unmineralized or slightly 
mineralized country rock. 

The ore consists largely of coarse-grained pyrrhotite and pentlandite containing 
fragments of rock and small flakes of biotite. Chalcopyrite is not abundant in the 
sulphides and when prc>sent usually occupies small fractures in the inclusions. 

Although most of the ore lies within the biotite schist band, some massive and 
disseminated SUlphides occur within the serpentinite body at the southwest end of 
the deposit. The massive ore occupies fractures within serpentinite. 

The relationship between the SUlphides and pegmatite indicate that the 
sulphides replace the pegmatite which in turn is intrusive into both the biotite 
schist and serpentinite; this places the time of formation or, at least, concentration, 
of the sulphides after the crystallization of the serpentinite. 

The International Nickel Company has reported reserves of 25,000,000 tons 
but the total tonnage wh('n compldely estimated will be many times this figure. 
According to figures released by the eompany the average grade of the ore is almost 

j Numbers refer to localities on Figure 28. 
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3 per cent nickel. Although only very small amounts of copper are present in the 
ore, the large tonnages being treated will permit recovery of this metal. 
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M oak Lake Deposit (2) 

At Moak Lake disseminated pyrrhotite and pentlandite occur in a serpentinite 
sill that lies in quartzose sediments adjacent to well-banded granitoid gneiss. The 
sediments consist of quartzite, impure quartzite, and limestone. The serpentinite 
body pinches and swells, has a maximum thickness of about 500 feet and is roughly 
a mile long. 

Sulphides, mainly pyrrhotite and pent/andite, are disseminated throughout the 
serpentinite as small grains and networks of fine irregular thread-like stringers and 
blebs. The network and blebs display crude alignment parallel to weak schistosity 
in the serpentinite. 

Some massive sulphides occupy zones of fracturing in the serpentinite but these 
form only a minor portion of the total sulphide in the deposit. The massive Ore 
occurs in bands, a few inehes to a foot Or so wide, that cannot be traced for any 
distance. In part, the massive sulphides consist of "breccia ore" containing fragments 
of silicified serpentinite and quartz which clearly filled the fractures prior to intro
duction of the massive sulphides. 

Only parts of the serpentinite are mineralized, others are barren. There appears 
to be no regular distribution to the mineralized areas of serpentinite. 

The Moak Lake deposit contains several tens of millions of tons of marginal 
grade ore. An exploration shaft has been sunk on the deposit and considerable 
underground work done. However, International Nickel, following discovery of the 
higher-grade Thompson deposit, suspended operations at Moak Lake in 1958. 

Other Nickel Deposits 

Extensive drilling has been done at Mystery Lake (3) where disseminated 
sulphides occur in serpentinite underlying the lake. This occurrence is one of the 
few along the belt that is known to be exposed and it first attracted the attention 
of the late 'Walter .Johnson who was instrumental in interesting Inco in this area. 
The Mystery I~ake deposit is low grade. 

In 1960 Inco commenced shaft sinking on a deposit southwest of Ospwagan 
Lake (4). Few details are available but apparently the deposit is of the Moak type. 

At Hambone Lake (5), about 6 miles northeast of the northeast end of Setting 
Lake, sulphides occur in sediments intruded by small serpentinite bodies. The ore 
structure is in the form of a large drag-fold. Considerable drilling was done on the 
deposit and a few million tons grading less than 1 per cent nickel were outlined by 
Maralgo Mines Limited who later sold the property to Inco. 

Consolidated Marbenour Mines Limited and National Malartic Mines Limited 
have done considerable drilling ncar Wabowden (6) and fmcceeded in outlining 
several small deposits totalling more than 1 million tons averaging less than 1 per 
cent nickel. The ore occurs in serpentinite intruding "gneiss" and intruded by 
granite. 

In addition to the work conductpd along the exposed portion of the belt, the 
northeast and northwest extensions of the zone where they arc overlain by relatively 
thin Palaeozoic limestones have been explored by airborne geophysical surveys, 
ground geophysical surveys, and diamond drilling. It is expected that exploration 
along the entire belt will continue for some time. 
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M oak Lake Deposit 

At Moak Lake disseminated pyrrhotite and pentlandite occur in a serpentinite 
sill that lies in quartzose sediments adjacent to well-banded granitoid gneiss. The 
sediments consist of quartzite, impure quartzite, and limestone. The serpentinite 
body pinches and swells, has a maximum thickness of about 500 feet and is roughly 
a mile long. 

Sulphides, mainly pyrrhotite and pentlandite, are disseminated throughout the 
serpentinite as small grains and networks of fine irregular thread-like stringers and 
blebs. The network and blebs display crude alignment parallel to weak schistosity 
in the serpentinite. 

Some massive sulphides occupy zones of fracturing in the serpentinite but these 
form only a minor portion of the total sulphide in the deposit. The massive ore 
occurs in bands, a few inches to a foot or so wide, that cannot be traced for any 
distance. In part, the massive sulphides consist of "breccia ore" containing fragments 
of silicified serpentinite and quartz which clearly filled the fractures prior to intro
duction of the massive sulphides. 

Only parts of the serpentinite arc mineralized, others arc barren. There appears 
to be no regular distribution to the mineralized areas of serpentinite. 

The Moak Lake deposit contains several tens of millions of tons of marginal 
grade ore. An exploration shaft has been sunk on the deposit and considerable 
underground work done. However, International Nickel, following discovery of the 
higher-grade Thompson deposit, suspended operations at Moak Lake in 1958. 

Other Nickel Deposits 

Extensive drilling has been done at Mystery Lake (3) where disseminated 
sulphides occur in serpentinite underlying the lake. This occurrence is one of the 
few along the belt that is known to be exposed and it first attracted the attention 
of the late Walter Johnson who was instrumental in interesting Inco in this area. 
The :lVIystery Lake deposit is low grade. 

In 1960 Inco commenced shaft sinking on a deposit southwest of Ospwagan 
Lake (4). Few details arc available but apparently the deposit is of the Moak type. 

At Hambone Lake (5), about 6 miles northeast of the northeast end of Setting 
Lake, sulphides occur in sediments intruded by small serpentinite bodies. The ore 
structure is in the form of a large drag-fold. Considerable drillinl!: was done on the 
deposit and a few million tons grading less than 1 per cent nickel were outlined by 
Maralgo Mines Limited who later sold the property to Inco. 

Consolidated Marbenour Min0s Limited and National Malartic l\1incs Limited 
have done considerable drilling n0ar \Vabowden (6) and succeeded in outlining 
several small deposits totalling more than 1 million tons averaging less than 1 per 
cent nickel. The ore occurs in serpentinite intruding "gneiss" and intruded by 
granite. 

In addition to the work conducted along the exposed portion of the belt, the 
northeast and northwest extensions of the zone where they arc overlain by relatively 
thin Palaeozoic limestones have been explored by airborne geophysical surveys, 
ground geophysical surveys, and diamond drilling. It is expected that exploration 
along the entire belt will continue for some time. 
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PLATE XI The Tho mpson nickel mine. T hi s ope'l'alion is noted not only fo r its size bl!t also for 
the compact plant site. 

Origin of the Nickel Ores 

The association of nickel deposits with mafic and ultramafic rocks is universal 
and it is not difficult to explain the low-grade disseminated deposits in serpentinite. 
The solubility of sulphur in ultramafic magmas is high and in such magmas, if thry 
are undersa.turated with respect to sulphur, nick el crystallizes as the silica te or, if as 
sulphide, so late in the crystallization sequence tha t the sulphide phase cannot 
accumulate and, therefore, remains disseminated throughout the rock. This is 
characteristic of nickel occurrences in many serpentinite intrusions which do 
not give rise to a more silicious fraction in which sulphur would be less solubl e 
and in which sulphide phases would, consequently, accumulate to form massive 
deposits. 

It Is apparent, then, that concentration, as a result of differentiation, to form 
the massive ores may not explain the massive Thompson deposit. Not only do 
physico-chemical considera tions, but also the timing emplacement of the massive 
sulphides and the rock types in which they occur, a rgue against this. The massive 
sulphides cut pegmatite which intrudes the serpentinite, and the greater part of the 
orebody has been inj ected into biob te schist. 

It may be tenta tively suggested that the high-grade massive sulphides resulted 
from extraction and concentration of sulphides origina.lly disseminated throughout 
the serpentinite. Studies of the deposits have not proceeded far enough to allow 
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PLATE XI The Thompson nickel mine. This ope'l'alion is noted not only for its size bl!t also for 
the compact plant site, 

Origin of the Nickel Ores 

The association of nickel deposits with mafic and ultramafic rocks is universal 
and it is not difficult to explain the low-grade disseminated deposits in serpentinite. 
The solubility of sulphur in ultramafic magmas is high and in such magmas, if thry 
are undersaturated with respect to sulphur, nick el crystallizes as the silicate or, if as 
sulphide, so late in the crystallization sequence that the sulphide phase cannot 
accumulate and, therefore, remains disseminated throughout the rock, This is 
characteristic of nickel occurrences in many serpentinite intrusions which do 
not give rise to a more silicious fraction in which sulph ur would be less soluble 
and in which sulphide phases would, consequently, accumulate to form massive 
deposits, 

It Is apparent, then, that concentration, as a result of differentiation, to form 
the massive ores may not ex plain the massive Thompson deposit, Not only do 
physico-chemical considerations, but also the timing emplacement of the massive 
sulphides and the rock types in which they occur, argue against this. The massive 
sulphides cut pegmat ite which intrudes the serpentinite, and the greater part of the 
orebody has been inj ected into biotite schist. 

It may be tentatively suggested that the high-grade massive sulphides resulted 
from extraction and concentration of sulphides originally disseminated throughout 
the serpentinite. Studies of the deposits have not proceeded far enough to allow 
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positive statements regarding possible mechamsms oy which the sulphides were 
concentrated. Diffusion during metamorphism, granitization, and sulphur meta
sonatisrn are mechanisms which conceivably could account for concentration of 
disseminated sulphides into massive deposits. However, quite apart from this 
aspect of the origin of the deposits the rt'gional featurps which were responsible for 
or, at least related to, the localization of the nickel occurrences are well defined. 
These consist of the coincidence of (1) the low-gravity strip, (2) narrow zone of 
intense deformation, (3) bands of relatively ungranitized sediments within the zone 
of most intense deformation, and (4) the spries of Alpine-type serpentinites. These 
features arc all restricted to a relatively narrow but remarkably long belt which 
constitutes the zone in which the nickel deposits occur. 
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THE GRANVILLE LAKE UHL;\:lAN LAKE AREA 

(THE LYNN LAKE DISTRICT) 

The Granville-Uhlman lakes area is bounded by latitudes 56" 00' and 57" 00' 
and longitudes 98° 00' and 1020 00'; it includes the Lynn Lake nickel-copper district. 
Systematic mapping of the Lynn Lake di"trict and its extmsion on a ~cale of 1 mile 
to 1 inch was begun by geologists of the Manitoba Mines Branch in 1916 and con
tinued until 1959. The results of this work have been compiled, interpreted, and 
presented in a comprt:'hensive publication by Milligan (1960). 

The entire an'a is characterized by a broad rolling topography of low relief 
characteristic of the Canadian Shield in northern Manitoba. The most striking 
feature is the presence of innumerable lak!'s scattered throughout the whole area 
and forming as much as 30 per cent of the total surface. The lakes are linked by 
streams many of which, although interrupted by rapid" and falls, are navigable. 
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The waterway is the Churchill River and its expanded portion known as 
Granville Lake, which lies at an elevation of 850 feet above sea level. Away from 
the waterways the country is ruggpd with rounded ridges and hills and interspersed 
narrow, steep-walled valleys, low muskeg-filled deprpssions, and small lakes bounded 
by either muskeg or rock and connected by small, swampy streams. There is a 
remarkable coincidence betwC'en the character of the drainage and the rock struc
ture. \Vhere the country is underlain by massive rocks such as granite, the lakes 
tend to be in outline and to contain many islands. \Vhere the rocks are 
foliated or bedded the lakes are elongated. Sickle Lake is an outstanding example 
of a lake following the bedding around the nose of a synclinal structure. Pemichi
gamau and Kinwaw lakes follow long narrow troughs in meta-sedimentary rocks. 

In parts of the area much of the pre-glacial bedrock surface e:,posed by ice 
action was later buriC'd by ground moraine, eskers, and outwash sands deposited by 
the retreating icc. In these parts, a new drainage pattern characterized by swamps 
and sluggish streams has been established on top of the drift. This new drainage is 
slightly controlled in only a few places by prominent features of the underlying 
bedrock. A widespread blanket of clay covers much of the southeastern part of the 
area where Lake once extended. The most extensive deposits are east of 
Harding Lake; elsewhere the clay deposits are not continuous, but thick clay banks 
have been noted on the Churchill River at South Bay; about 60 feet of varved clay 
were observed on upper South Indian Lake. 

lIISTORY OF EX PLORATION 

There is little record of extensive exploration work in the district prior to 1930. 
The Caribou showing on Barrington was staked around 1930, but no further 
staking is reported from the area until 1934. The two best-known prospects of this 
period arc one on Reindeer Lake and a gold showing at the south cnd of Cartwright 
Lake. A small group of prospectors from Shf;rridon worked in the Lynn Lake 
district from 1933 on, principally due north of the west part of Granville Lake. The 
original discovery of gold on the property of LastJlOpe Lake Gold Mines Limited 
was made in 1937 and that district. considerable activity between 1938 
and 1940, with Central Manitoba Mines Limited and Sherritt. Gordon Mines 
Limited the active companies. By .June, 1940 a block of 417 claims covering the 
ground around Cockeram Lake was consolidated under Lasthope Lake Gold ]'dines 
Limited, a subsidiary of Sherritt Gordon Mines Limited. 

The source of considerable sulphide float was not, known until 1941, when 
Austin 11cVeigh finally located sulphides in the outcrop of what is now the "A" 
mine at Lynn Lake. The first sample contained less than 1 per cent copper, better 
t.han 1.5 pCI' cent nickel and no precious metals. Magnetometer work was carried 
out. in t.he area in 194;), and several anomali<:'s were outlined. No further work was 
done until 1945 when staking on a large scale started in June, and by the fall 
Sherritt Gordon had staked :353 claims of the Elb groups. All of the sulphide 
deposits which came within two or three hundred feet of th<:' surface were located 
with magnetic and electro-magnetic surveys and the d<:,posits were then outlined 
by closely spaced diamond drill holes. By 1950, Sherritt Gordon had outlined, in 
eleven orebodies, the fourteen million tons of ore estimated to be the minimum 
required to carry the cost of a new mine, concentrator, and railway. Construction 
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began in 1951 and by the time the 144-mile railway connection from Sherridon was 
completed late in 1953 the mill was in operation and concentrate was awaiting 
shipment. The concentrator and mining plant, along with practically the complete 
town of Sherridon, had been moved in by tractor train during the preceding winters. 
Concentrates are shipped to Fort Saskatchewan where the refinery, employing the 
ammonia leaching process, is located. In 1961 Sherritt Gordon Mines Limited 
produced 22,005,575 lbs. of nickel, 11,251,881 lbs. of copper and 191,043 lbs. of 
cobalt from 1,219,157 tons of ore. 

Following the staking rush in the winter of 1945-46, magnetometer surveys 
were made on a large number of properties and many "anomalies" were tested by 
drilling. The resuHs were usually disappointing and exploration activity practically 
ceased, except around Lynn Lake, between 1949 and 1954. Exceptions were the 
Nickel Lake property of God's Lake Gold Mines Limited, and the property at Tow 
Lake held by Anglo-Barrington Mines Limited. 

Reports of mineralization in the area south of Southern Indian Lake brought 
prospectors there in 1958. A considerable amount of airborne and ground geophysi
cal work, and diamond drilling has been performed since that time. 

During 1961 Sherritt Gordon obtained encouraging results while investigating 
a recently discovered zinc-copper deposit east of Laurie Lake. This has revived 
interest in the western part of the area. 

GENERAL GEOLOGY 

The occurrence of greenstone belts and gneis8es was recognized in the area by 
early explorers such as .:vlcInnes (1913) and Alcock (1921). Henderson's geological 
mapping in the Granville Lake area in 1932 established the presence of an un
conformity between a group of mafic volcanic rocks and clastic sediments, which 
included a basal conglomerate. Norman (1934) named these latter rocks the Sickle 
series from their occurrence at Sickle Lake. Bateman (1945) named the volcanic 
rocks the Wasekwan series; a considerable thickness of interbedded sedimentary 
rock was included in the Wasekwan series. Bateman also recognized some sheared 
granitic rocks and mafic intrusions as pre-Sickle in age. 

:Milligan (1960) recognizes five subdivisions in the consolidated rocks between 
Laurie Lake and Barrington Lake. The Wasekwan series of volcanic and sedimen
tary rocks are the oldest. The pre-Sickle intrusive group which varies from gabbro, 
norite and peridotite to granite, invades the folded and schistose vVasekwan. The 
Sickle series of sedimentary rocks lies unconformably upon the pre-Sickle intrusions 
and other older rocks. The post-Sickle intrusive rocks invade the folded Sickle 
series. The Kisseynew-type gneisses were, in part, derived by high-grade meta
morphism of the rocks of the Sickle series and may, in part, also contain some altered 
Wasekwan rocks. 

Much less is known about the geology of the eastern half of the area where, 
owing to the lack of detailed mapping and the scarcity of outcrops, little evidence 
has been found to establish the relationship between Sickle-type and Wasekwan
type rocks l

. North of Opachuanau Lake, the sedimentary rocks resemble the 
Wasekwan sediments and are interbanded with the lavas. At Karsakuwigamak 

1 Field work by tb~ Mines Branch in 1959 and 196! indkate that some of the sedimentary rock. around 
Opachuanau Lake and Pemichigamau Lake are probably Sickle. 
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Lake, the scanty structural evidence available indicates that the sediments dip 
under and may be older than the volcanic rocks. On the other hand, good exposures 
of Sickle-type sediments occur at Rat Lake. These and other difficulties in correla
tion make it necessary to introduce a legend in two columns, one for each of the two 
halves of the map-area (Figure 30). It i!!l also apparent that the "mixed gneisses" of 
the eastern half of the area do not correspond directly to the Kisseynew-type 
gneisses of the western half, but that the "gneissic granitic to dioritic" rocks of the 
"mixed gneiss" unit may partly correspond to the granite-gneiss of the youngest 
rock unit around Granville Lake. 

The structure of the Wasekwan rocks is obscure. Sufficient is known, in re
stricted areas, to show that the structure is complex and that folding has been 
intense, but a district-wide structural pattern has not been recognized. The Wasek
wan rocks lack good exposures and reliable marker units which can be recognized 
with confidence. The Sickle series is considered to have been deposited in a basin, 
probably much larger than the present 35-mile by 50-mile area in which exposures 
are found in the Lynn Lake district. This basin in which arkose, sandstone, grey
wacke, and possibly shales and some limy beds were deposited, was deformed by a 
major compressive force, probably acting over a restricted width and in a north
easterly direction through Lasthope and Sickle lakes. If the Kisseynew-type gneisses 
are included as the metamorphosed equivalent of the Sickle, the present remnants 
of the Sickle rocks form two large lobes. One extends southward from Sickle Lake 
to Granville Lake, the other extends westward beyond McGavock Lake and to the 
south of Laurie Lake. The space between the two lobes is occupied by granitic 
rocks, in large part at least, emplaced subsequent to the folding. 

The mafic intrusive rocks of the area merit detailed description. Included in 
this unit are occurrences at Lynn Lake in which the orebodies have been found. 
The Lynn Lake gabbro is widely distributed as bodies of appreciable size throughout 
the district. The largest bodies of gabbro occur near Lynn Lake, south of Barrington 
Lake, east of Sickle Lake, and south of Dunphy Lakes. In general, this gabbro has 
been found to be younger than the Wasekwan volcanic and sedimentary rocks but 
older than all the other units of the area. The gabbro is usually described as a 
fresh-looking, massive medium-grained dark green rock, composed of plagioclase 
and amphibole. The original rocks have been strongly uralitized; small remnants 
of pyroxene have been observed in a few specimens. The Lynn Lake bodies are the 
only ones, so far, to produce ore but massive barren sulphides have been found in the 
large body 4 miles southwest of Lynn Lake. 

Post-Sickle intrusions of mafic rock are not common. The Black Trout diorite 
is consi.dered to be post-Sickle and occurs in several small bodies south and west of 
Sickle Lake and near Beaucage, Lasthope and Amy lakes. The characteristic 
feature of the diorite is its altered appearance. It consists mainly of black biotite, 
pseudomorphic after hornblende, and grey plagioclase. The rock contains sufficient 
disseminated magnetite to cause strong magnetite anomalies. 

Mafic intrusive rocks are neither widespread nor abundant in the eastern half 
of the area. The gabbro at Leftrock Lake appears to be intruded by gneissic 
granite, but some (not shown on Figure 30) may be younger than the granites. 

The rocks of the Granville Lake-Uhlman Lake area are all of Precambrian 
age and lie in the Churchill Province of the Canadian Shield. In 1960, threc absolute 
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age determinations by the A 40/K40 method, were made on rocks from the Lynn 
Lake district and the ages are 1.74 x 109 years for a sedimentary gneiss of the 
Wasekwan series and 1.64 x 109 and 1.70 x 109 years for Pre-Sickle "granites," 
members of a complex known as massive and gneissic grey hornblende-biotite tonalite 
which is intrusive into the Wasekwan rocks (Moore et aI., 1960). 

Correlation of the volcanic and sedimentary rocks of the map-area with other 
areas has not been attempted. Harrison (1951), however, suggests that on a broad 
regional basis, the Sickle series should be correlated with the Missi strata of Flin 
Flon and the Wasekwan with the Amisk rocks of Flin Flon and elsewhere. 

lfINERAL DEPOSITS 

The Lynn Lake district was prospected extensively between 1945 and 1949, 
when exploration reached almost every greenstone belt of the area. It is known, 
however, that much of the work was of a very superficial nature with intense 
exploration limited to very few properties. 

References to numerous sulphide occurrences of the district and many showings 
of gold-bearing quartz veins can be found in Mines Branch Publication 57-1 (G. C. 
Milligan). 

A considerable amount of information has been published about the orebodies 
of the Lynn Lake district. The typical assemblage of suiphides of the "A" and 
"EI" orebodies is essentially pyrrhotite-pentlandite-chalcopyrite. The penlandite 
occurs characteristically in a free state. Copper, zinc, and gold have been found in 
a number of bodies outside the gabbro plugs there, but within one or two miles of 
them. At least one other body has been found which also contains galena. It occurs 
about three miles from Lynn Lake. There is a suggestion therefore that there may 
be some form of systematic distribution of metals in the area. 

A small lead-bearing vein has also been found at Snake Lake south of Dunphy 
Lakes, but lead seems to be rather uncommon in the district. 

The copper-zinc deposit discovered in 1960 east of Laurie Lake (Fox Lake 
deposit) consists of a lenticular mass of pyrite containing chalcopyrite and sphalerite. 

Gold-bearing quartz veins have been found at Lasthope Lake, McVeigh Lake, 
Cartwright Lake; and near Beaucage Lake. In the latter case the gold is associated 
with pyrite in quartz veins cutting Black Trout Diorite and sedimentary rocks of 
the Sickle series. At Cartwright Lake the gold is in a severely fractured quartz 
porphyry dyke, whereas at Lasthope and McVeigh lakes the veins are in horn
blende-biotite schists, granodiorite, and quartz-rich sedimentary rocks. 

East of Lynn Lake and southeast of the Churchill River, in the vicinity of 
Husty Lake, the Hudson Bay Exploration & Development Co. Ltd. and other 
companies have conducted airborne and ground electro-magnetic surveys and dia
mond drilling since 1958. Sulphides, mainly pyrrhotite, in gneisses similar to those 
around Sherridon, are widespread in the area. 

Further to the north, near MacBen Lake on the boundary of the map-area, 
the Canadian Nickel Company I.imited explored a body of mafic and ultramafic 
rocks in 1947. Following a drilling program the claims were allowed to lapse. 
Widely scattered amounts of nickeliferous pyrrhotite were reported. 

In considering the area as a whole it appears that the enconomic possibilities 
are not confined to nickcl-copper-cobalt ore. The search still continues for zinc
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copper and copper deposits outside the mafic intrusive rocks. Occurrences of 
chalcopyrite are very common in almost all the greenstone belts of the area, though 
up to the only one deposit, that at Fox Lake, is of economic importance. 
Most of the area also merits investigation for gold deposits. 

Sherritt Gordon Mines Limited (1) I 

The nickel-copper orebodies occur entirely within the "Lynn Lake gabbro" 
which consists of a closely related group of mafic rocks intruding Wasekwan volcanic 
and sedimentary rocks as irregular stock- or plug-like bodies. The components of 
the "Lynn Lake gabbro" are gabbro, diorite, amphibolite, quartz hornblende 
diorite, and some norite and peridotite. 

The (( A" orebody is the main deposit of a group of seven, designated from "A" 
to "G," which in most respects are all similar. This group of orebodics forms the 
"A" mine. 

The "A" orebody is irregular in outline, but has approximately equal length 
and breadth. In vertical section, the deposit consists of several blocks of ore between 
thrust faults which dip steeply westward. The grade of the ore appears to be directly 
proportional to the intensity of brecciation, with the highest grade material originat
ing at or near one of the faults, and extending toward the next fault. The ore grades 
laterally outward to an arbitrary but recognizable limit in rock which contains 
disseminated sulphides. The host rock is mostly amphibolite with some diorite. 
The orebody is a disseminated sulphide deposit, which in the relative order of 
abundance consist of pyrrhotite, pentlandite, chalcopyrite, and pyrite, with cobalt, 
zinc, and gold in minor amounts. When production began in 1953 it contained 
4,975,000 tons of ore averaging 1.22 per cent nickel and 0.64 per cent copper. 

The"El" orebody is distinctive because it occurs within the core of a very small 
plug, about 350 feet in diameter. As in the "A" mine, the host rock is mostly 
amphibolite, with some diorite, peridotite, and quartz-hornblende diorite. 

The ore is of two types: (a) 1Vlassive sulphides with a variable number of 
unmineralized rock remnants. (b) lVIineralized amphibolite and diorite adjacent 
to, but separate from, the massive body. 

The grade of the massive sulphide of the "El" mine is the highest in any of the 
orebodies. When production began the massive ore was estimated to contain 5.5 
per cent nickel, 1.5 per cent copper, and 0.20 per cent cobalt. The disseminated ore 
of the mine was estimated at 0.75 per cent nickel, and 0.40 per cent copper, a little 
less than the average of all the orebodies. The combined reserves at the "EI" 
orebody were 2,445,000 tons averaging 2.50 per cent nickel and 0.93 per cent copper. 

Characteristic of the ore of this mine are the residuals of unmineralized rock 
which form inclusions in the massive sulphides. They are usually well-rounded, and 
are from Y2 inch to several feet across. Exceptionally high cobalt content is reported 
from the haloes of pyrite and chalcopyrite which, in some places, surround the in
clusions. Where the "remnants" are especially numerous the sulphides are, in 
effect, veinlets between the remnants filling the fractures of the brecciated rock. 

The prime structural control of the ore, as at the "An mine, is apparently a 
shear zone which strikes northwest and dips north at 50 degrees. This can be 

1 ~~umbers refer to localities on Figure 30. 

116 

copper and copper deposits outside the mafic intrusive rocks. Occurrences of 
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"An llline. 

The "A" orebody is irregular in outline, but has approximately equal length 
and breadth. In vertical section, the deposit consists of several blocks of ore between 
thrust faults which dip steeply westward. The grade of the ore appears to be directly 
proportional to the intensity of brecciation, with the highest grade mat('rial originat
ing at or near one of the faults, and extending toward the next fault. The ore grades 
laterally outward to an arbitrary but recognizable limit in rock which contains 
disseminated sulphides. The host rock is mostly amphibolite with some diorite. 
The orebody is a disseminated sulphide deposit, which in the relative order of 
abundance consist of pyrrhotite, pentlandite, chalcopyrite, and pyrite, with cobalt, 
zinc, and gold in minor amounts. When production began in 1953 it contained 
4,975,000 tons of ore averaging 1.22 per cent nickel and 0.64 per cent copper. 

The "El" orebody is distinctive because it occurs within the core of a very small 
plug, about 350 feet in diameter. As in the itA" mine, the host rock is mostly 
amphibolite, with some diorite, peridotite, and quartz-hornblende diorite. 

The ore is of two types: (a) l\lassive sulphides with a variable number of 
unmineralized rock remnants. (b) Mineralized amphibolite and diorite adjacent 
to, but separate from, the massive body. 

The grade of the massive sulphide of the "El" mine is the highest in any of the 
orebodies. "Vhen production began the massive ore was estimated to contain 5.5 
per cent nickel, 1.5 per cent copper, and 0.20 per cent cobalt. The disseminated ore 
of the mine was estimated at 0.75 per cent nickel, and 0040 per cent copper, a little 
less than the average of all the orebodies. The combined reserves at the "El" 
orebody were 2,445,000 tons averaging 2.50 per cent nickel and 0.93 per cent copper. 

Characteristic of the ore of this mine are the residuals of unmineralized rock 
which form inclusions in the massive sulphides. They are usually well-rounded, and 
are from Yz inch to several feet across. Exceptionally cobalt content is reported 
from the haloes of pyrite and chalcopyrite which, in some places, surround the in
clusions. ~Where the "remnants" are especially numerous the sulphides are, in 
effect, veinlets between the remnants filling the fractUres of the brecciated rock. 

The prime structural control of the ore, as at the "A" mine, is apparently a 
shear zone which strikes northwest and dips north at 50 degrees. This can be 

I ~umbers refer to localities on Figure 30, 
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followed through the mine to the bottom of the present workings, but seems to 
have negligible displacement. The massive ore is adjacent to this fault, where it 
cuts the core of the plug, and occurs in both the hanging- and foot-wall. The lower
grade disseminated ore is also associated with the same fault , but forms a separate 
body. 

Origin of the Nickel-Copper Ore 

Conflicting opinions on the mode of origin of the Ore at Lynn Lake have been 
expressed by several writers (Allan , 1948; Hunter, 1950; Ruttan, 1955 ; Milligan, 
1960 ; Emslie and Moore, 1961). The arguments may be divided into two main 
hypothesis : (1) The ore was emplaced after the consolidation of the intrusion from 
hydrothermal solutions originating either from a mafic of felsic magma. (2) The 
ore segregated, as a sulphide liquid, from a mafic magma at some stage during the 
crystalli zation of the Lynn Lake gabbro. 

All an (1948) concluded that the ores were high temperature hydrothe rmal 
deposits. His work was restricted to a petrographic examination of the intrusive 
rocks and a study of polished sections of ore from drill core. 

Hunter (1950) recognized that the Lynn Lake gabbro had been d ifferenti ated 
and concluded that the ore had segregated from the mafic magma and coll ected in 
the more mafic, western part of the intrusion. 

Ruttan (1955) believed that the ore deposits were formed by replacement from 
solutions, the actual source of metals being either the granite or the mafic intrusive 
rocks. He favoured the granite as a source, and assumed that the nickel, copper 
cobalt, zinc and gold minerals of the Lynn Lake area have originated from the same 

Nickel mines at Lynn Lake. In the foreground is the " EI" mine. In the background PLATE XII 
are the "A" mine and townsite. 
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Allan (1948) concluded that the ores were high temperature hydrothermal 
deposits. His work was restricted to a petrographic examination of the intrusive 
rocks and a study of polished sections of ore from drill core. 

Hunter (1950) recognized that the Lynn Lake gabbro had been differentiated 
and concluded that the ore had segregated from the mafic magma and coll ected in 
the more mafic, western part of the intrusion. 

Ruttan (1955) believed that the ore deposits were formed by replacement from 
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source. Copper, zinc and gold, with traces of nickel would be deposited in the 
sediments and volcanic rocks under acid conditions, and nickel, copper, and cobalt 
(with traces of zinc and gold) within the mafic plugs under the neutral to alkaline 
conditions. 

"Ylilligan (1960) concluded from the available information that magmatic 
segregation is an untenable hypothesis because the sulphides are present in quartz 
fillings of late faults and were, therefore, mobile after the consolidation of the gabbro 
mass and because rocks such as minor granitic bodies and younger black dykes 
which cut the gabbro are also mineralized. He concluded that the period of minerali
zation must long post-date the gabbro. Should the late diorite and quartz-horn
blende dykes be post-Sickle in age, as it is at least possible, then gabbro and sulph
ides are separated by a complete orogeny. 

Following this trend of thought, Milligan apparently did not take into account 
the possibility of partial remobilization or reworking of early-formed sulphides. 

Emslie and Moore (1961, p. 71) state that evidence supporting a hydrothermal 
origin of the ore deposits is notably absent and that conversely there is a preponder
ance of evidence pointing to the development of the nickel-copper deposits by 
crystallization from an immiscible sulphide liquid within the gabbro. They sum
marize the main points supporting this theory of origin as: 

"(1) The orebodies are entirely confined within a differentiated mafic intrusive 
mass. 

(2) 	 All known orebodies occur in the lower part of the gabbroic complex. 
(3) 	 The sulphide minerals crystallized under high-temperature anhydrous 

conditions. 
(4) 	 Physical-chemical considerations of the composition and the liquid line of 

descent of the magma, partial oxygen pressure, and cooling history all 
favor development of an immiscible sulphide liquid. 

(5) 	 The ore mineral assemblage is identical with those occurring in other 
nickC'l-copper sulphide deposits that have been interpreted as magmatic 
sC'gregates. 

(6) 	 The composition of the sulphide ores suggest crystallization initially as a 
pyrrhotite solid solution which subsequently exsolved pentlandite and 
chalcopyrite. A later chalcopyrite may have formed from copper-rich 
residual sulphide liquids." 

Their arguments are supported by a study of trace clement trends in the gab
broic rocks and by comparison with similar studies of other differentiated mafic 
intrusions. 

Fox Lake Deposit 

In 1961 Sherritt Gordon Mines Limited announced the discovery of an import
ant copper-zinc deposit some 28 miles southwest of Lynn Lake. The discovery was 
credited to airborne geophysical prospecting. A total of 26,292 feet of diamond 
drilling in 41 holes was compleic'd in outlining the deposit to a depth of 1,000 feet. 
The deposit is located in greenstones and interbanded sedimentary rocks approxi
mately 1 mile west of the Snake Lake gabbro. It consists of a lenticular mass of 
pyrite with minor amounts of chalcopyrite and sphalerite, about 1,500 feet in 
length with an average width of about 80 feet, dipping 70° to the north. It maintains 
its size and grade to the depth drilled. In the part of the deposit drilled there 
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source. Copper, zinc and gold, with traces of nickel would be deposited in the 
sediments and volcanic rocks under acid conditions, and nickel, copper, and cobalt 
(with traces of zinc and gold) within the mafic plugs under the neutral to alkaline 
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fillings of late faults and were, therefore, mobile after the consolidation of the gabbro 
mass and because rocks such as minor granitic bodies and younger black dykes 
which cut the gabbro are also mineralized. He concluded that the period of minerali
zation must long post-date the gabbro. Should the late diorite and quartz-horn
blende dykes be post-Sickle in age, as it is at least possible, then gabbro and sulph
ides are separated by a complete orogeny. 

Following this trend of thought, Milligan apparently did not take into account 
the possibility of partial remobilization or reworking of early-formed sulphides. 
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origin of the ore deposits is notably absent and that conversely there is a preponder
ance of evidence pointing to the development of the nickel-copper deposits by 
crystallization from an immiscible sulphide liquid within the gabbro. They sum
marize the main points supporting this theory of origin as: 

"(1) The orebodies are entirely confined within a differentiated mafic intrusive 
mass. 

(2) All known orebodies occur in the lower part of the gabbroic complex. 
(3) The sulphide minerals crystallized under high-temperature anhydrous 

conditions. 
(4) Physical-chemical considerations of the composition and the liquid line of 

descent of the magma, partial oxygen pressure, and cooling history all 
favor development of an immiscible sulphide liquid. 

(5) The ore mineral assemblage is identical with those occurring in other 
nickel-copper sulphide deposits that have been interpreted as magmatic 
segregates. 

(6) The composition of the sulphide ores suggest crystallization initially as a 
pyrrhotite solid solution which subsequently exsolved pentlandite and 
chalcopyrite. A later chalcopyrite may have formed from copper-rich 
residual sui phide liquids." 

Their arguments are supported by a study of trace element trends in the gab
broic rocks and by comparison with similar studies of other differentiated mafic 
intrusions. 

Fox Lake Deposit (2) 

In 1961 Sherritt Gordon Mines Limited announced the discovery of an import
ant copper-zinc deposit some 28 miles southwest of Lynn Lake. The discovery was 
credited to airborne geophysical prospecting. A total of 26,292 feet of diamond 
drilling in 41 holes was completed in outlining the deposit to a depth of 1,000 feet. 
The deposit is located in greenstones and interbanded sedimentary rocks approxi
mately 1 mile west of the Snake Lake gabbro. It consists of a lenticular mass of 
pyrite with minor amounts of chalcopyrite and sphalerite, about 1,500 feet in 
length with an average width of about 80 feet, dipping 70° to the north. It maintains 
its size and grade to the depth drilled. In the part of the deposit drilled there 
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appears to be a concentration of zinc values on the west end and a concentration of 
copper values on the foot-wall side to the west of the zinc concentration. The tonnage 
and av('rage grades indicat('d in the part of th(' deposit drilled arC' as follows: 

Toxs COPPER ZINC 

Whole deposit to depth drilled ............. 12,000,000 1.01 2.39 
Copper zone to depth drilled ............. , 2,700,000 2.71 1. 77 
Zinc zone to depth drilled ................. 1,900,000 0.45 4.30 
Milling tests carried out on all three of the above types indicate that high 

recoveries and separation of the copper and zinc can be made, with copper concen
tration running better than 25 per cent copper and zinc concentrates running 50 
per cent zinc. The copper concentrates carry from 0.12 to 0.14 ounces of gold and 
3.0 to 3.5 ounces of silver per ton. 

Other copper-zinc occurrences are presC'nt in the general vicinity of the Fox 
Lake deposit and these merit further investigation. 

Tow Lake Nickel Group (3) 

Genrico Nickel Mines Limited, a subsidiary of Anglo-Barrington }\lines Limited 
hold a group of 31 unsurveyed claims between Tow Lake and Barrington River. 
The claims cover a partially differentiated gabbro intrusion. Numerous geophysical 
surveys performed on this intrusion between 1947 and 19.58 included magnetic, 
self-potential, electro-magnetic, and gravity survPys. A limited number of con
ductors and a large number of magnetic maxima have been outlined and drilling 
programs to test these, were conducted between 1953 and 1957. The most important 
were thirteen holes, with a total length of 7,479 feet, drilled between July and 
November, 1955; most core contained sizeable lengths of sparsely disseminated 
pyrite and pyrrhotite in gabbro displaying various degrees of alteration. In only 
one hole, 12 inches of massive sulphides were found. Assays of core from this same 
hole also showed 3.38 per cent copper for seven feet at 275 feet; 0.27 per cent copper 
and 0.25 per cent nickel for 16 inches at 343 feE't. Bands rich in magnetite were 
intersected in many holes and explain most of the magnetic maxima. 

Hunter discussed the petrology of thE' gabbro at considerablE' length. He recog
nized three zones in the gabbro, and concluded that they resulted from slight differ
entiation while the gabbro was horizontal, and that the mass had latcr been rotated 
to its present vertical attitude. He further concluded that it had lacked an appreci
able sulphur content at any stage and that this together with its low magnE'sium 
content, made it an unlikely host rock for a nickel sulphide orebody. 

However, structural indications led Genrieo Nickel Mines Limited to take a 
more optimistic view. The company reportpd that occurrenc('s of sulphidE's werE' 
located at the interscction of a number of shears and fracture zones. This prompted 
re-examination of the surface geology in 1958 and some additional drilling. 

Smoke GraUl) (.4) 

Lasthope Lake Gold Mines Limited, a subsidiary of Sherritt Gordon Mines 
Limited explored a gold occurrence discovered in 1934 northwest of Sickle Lake. 

Some shallow test pits were opened in the early development work and in 1939 
Sherritt Gordon drilled 59 holes with a total length of 10,260 feet. To a dE'pth of 
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Genrico Nickel Mines Limited, a subsidiary of Anglo-Barrington Mines Limited 
hold a group of 31 unsurveyed claims between Tow Lake and Barrington River. 
The claims cover a partially differentiated gabbro intrusion. Numerous geophysical 
surveys performed on this intrusion between 1947 and 1958 included magnetic, 
self-potential, electro-magnetic, and gravity survPys. A limited number of con
ductors and a large number of magnetic maxima hav(' been outlined and drilling 
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WNe thirteen holes, with a total length of 7,479 feet, drilled between July and 
November, 1955; most core contained sizeable lengths of sparsely disseminated 
pyrite and pyrrhotite in gabbro displaying various degrees of alteration. In only 
one hole, 12 inches of massive sulphides were found. Assays of core from this same 
hole also showed 3.38 per cent copper for seven feet at 275 feet; 0.27 per cent copper 
and 0.25 per cent. nickel for 16 inches at 343 feet. Bands rich in magnetite were 
intersected in many holes and explain most of the magnetic maxima. 

Hunter discussed the petrology of the gabbro at considerable length. He recog
nized three zones in the gabbro, and concluded that they resulted from slight differ
entiation while the gabbro was horizontal, and that the mass had later been rotated 
to its present vertical attitude. He further concluded that it had lacked an appreci
able sulphur content at any stage and that this together with its low magnesium 
content, made it an unlikely host rock for a nickel sulphide orebody. 

However, structural indications led Genrico Nickel Mines Limited to take a 
more optimistic view. The company rt'port(·d that occurrences of sulphides were 
located at the intersection of a number of shears and fracture zones. This prompted 
re-examination of the surface geology in 1958 and some additional drilling. 

Smoke Group (4) 

LasthopeLake Gold Mines Limited, a subsidiary of Sherritt Gordon Mines 
Limited explored a gold occurrence discovered in 1934 northwest of Sickle Lake. 

Some shallow test pits were opened in the early development work and in 1939 
Sherritt Gordon drilled 59 holes with a total length of 10,260 fed. To a depth of 
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150 feet, this drilling indicated about 140,000 tons containing 0.23 ounces of gold 
per ton. The vein, known as the Madole vein, outcrops for 735 feet and was followed 
by drilling for an additional 1,000 feet. It strikes northwest, and fills a fracture in 
thinly bedded impure quartzite. It contains sparse pyrite, chalcopyrite, galena, 
and sphalerite, but no visible gold. 

K.Z. and Gal Groups (5) 

These groups were located at the south end of Snake Lake (south of Dunphy 
Lakes) and were underlain by greywacke and other sediments and part of a gabbro 
body. Galena was discovered on the south bank of the creek which drains Snake 
Lake. Trenching at the contact between quartz-biotite-feldspar and schistose 
gabbro shows pyrrhotite, pyrite, massive galena, and disseminated chalcopyrite. 
The width of the mineralized zone varies from 1 inch to 12 inches. Some vein 
quartz is present. A sample made up of fragments from the pits contained 3.06 per 
cent lead, 0.73 per cent copper, and 0.12 ounces of gold and 10.0 ounces of silver 
per ton. A grab sample of the vein quartz contained 0.61 ounces gold and 31.1 
ounces of silver per ton. 

Caimito Group (6) 

This group covers the largest island on the south shore of Laurie Lake and was 
staked in 1939. The prospect consists of dark gold-bearing quartz veins in a silicified 
amphibolite on· the east shore of the island. A chip sample from a pit contained 0.03 
ounces of gold per ton across 4 feet 7 inches. 

In 1953 most of the area of the group was flooded when the Eager Lake dam 
was erected. Prior to the flooding, Sherritt Gordon drilled several holes on behalf 
of Caimito Gold Mines Limited. They were drilled under the quartz showings and 
also to the northwest. One of the holes contained a 3.3-foot section which averaged 
1.5 per cent copper. 

In the course of routine testing of the cores, a spectrographic analysis indicated 
0.02 per cent gallium. 

Giant Group (7) 

A gold prospect in the southeast bay of Cartwright Lake was discovered in 
1934 in a sheared "porphyry" dyke. Most of the trenching was done on the Giant 
claims and in 1952 the prospect was diamond drilled. According to G. S. C., Paper 
45-14, the prospect was sampled by Professor A. M. Bateman in 1935. He obtained 
gold assays of $10.60 across 20 f('('t (gold at $20.67 per ounce?). Sampling by the 
owners at about that time, is reported to have shown $11.90 across a width of 30 
feet. The intrusion of porphyry may be post-Sickle in age. Further details are 
lacking. 

D.H. and FL. Groups (8) 

The D.H. group of 90 claims and fractions and the F.L. group of 54 claims 
were staked on behalf of God's Lake Gold Mines Limited in 1946. The F.L. group 
adjoins the Elb group of Sherritt Gordon Mines Limited to the west. 

A magnetometer survey of the. two groups was carried out in 1947. On the 
F.L. group the majority of the anomalous areas are on the west side of Wheatcroft 
Lake, less than 2 miles from the "A" and "EI" mines at Lynn Lake. 

A major drilling program was carried out on the F.L. 15 claim, with thirty-one 
vertical holes totalling 8,129 feet drilled prior to 1952. Sulphides of ore-grade were 
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staked in 1939. The prospect consists of dark gold-bearing quartz veins in a silicified 
amphibolite on· the east shore of the island. A chip sample from a pit contained 0.03 
ounces of gold per ton across 4 feet 7 inches. 

In 1953 most of the area of the group was flooded when the Eager Lake dam 
was erected. Prior to the flooding, Sherritt Gordon drilled several holes on behalf 
of Cairn ito Gold Mines Limited. They were drilled under the quartz showings and 
also to the northwest. One of the holes contained a 3.3-foot section which averaged 
1.5 per cent copper. 

In the course of routine testing of the cores, a spectrographic analysis indicated 
0.02 per cent gallium. 
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1934 in a sheared "porphyry" dyke. Most of the trenching was done on the Giant 
claims and in 1952 the prospect was diamond drilled. According to G. S. C., Paper 
45-14, the prospect was sampled by Professor A. M. Bateman in 1935. He obtained 
gold assays of $10.60 across 20 feet (gold at $20.67 per ounce?). Sampling by the 
owners at about that time, is reported to have shown $11.90 across a width of 30 
feet. The intrusion of porphyry may be post-Sickle in age. Further details are 
lacking. 

D.H. and F.L. Groups (8) 

The D.H. group of 90 claims and fractions and the F.L. group of 54 claims 
were staked on behalf of God's Lake Gold Mines Limited in 1946. The F.L. group 
adjoins the Elb group of Sherritt Gordon Mines Limited to the west. 

A magnetometer survey of the. two groups was carried out in 1947. On the 
F.L. group the majority of the anomalous areas are on the west side of Wheatcroft 
Lake, less than 2 miles from the "A" and "E1" mines at Lynn Lake. 

A major drilling program was carried out on the F.L. 15 claim, with thirty-one 
vertical holes totalling 8,129 feet drilled prior to 1952. Sulphides of ore-grade were 
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found in all but two holes. Detailed drill logs are not available, but the summaries 
show the sulphides to be present in a variety of rock types. These include "basic 
intrusive," "basic flows and sediments," "fragmentals," and "sediments." This 
drilling program indicated a mass of mineralized rocks amounting to at least 
500,000 tons with an average grade of 0.9 per cent copper and 2.2 per cent zinc. 
The mineralized zone slopes southwest at about 52 degrees and its thickness may 
also increase in that direction. 

In 1953 and 1954 an electro-magnetic survey was carried out on the property 
and sixteen more holes were recommended to test the anomalies. Hole 22 on the 
F.L. 15 claim disclosed 34 feet averaging 1.61 per cent copper and 1.57 per cent zinc. 
The highest grade was in hole 20 where 14.5 feet averaged 3.31 per cent copper and 
0.76 per cent zinc. 

Other anomalies on the property were also tested by diamond drilling and in 
some of them sulphides of ore-grade were encountered. 

Faust, Dave, C. L., Ace Groups (.9) 

These groups were staked in 1939 and 1940 on behalf of Sherritt Gordon Mines 
Limited and Central Manitoba Mines Limited to explore the area for gold after 
quartz veins were discovered near McVeigh Lake and Lasthope Lake. 

Gold-bearing float along McVeigh Lake was traced to the Johnson Shqar. 
Trenching exposed this shear at intervals along practically the entire north side of 
Foster Lake and gold was found at a number of places along a length of 4,500 feet. 
Further to the west, on the northeast shore of Franklin Lake gold was found in a 
structure which is believed to be the extension of the Johnson Shear. There, the 
shear is 40 feet wide and contains quartz stringers with sparse sulphides, and 
associated chlorite and carbonate. Half-inch quartz-carbonate veinlets, which cross 
the main shear, carry coarse gold and a little galena and pyrite. Forty-five holes 
were drilled to test this zone in 1940 and more were drilled in 1941. 

Gold also occurs east of Wasekwan Lake on the C.l. claims where a network of 
quartz stringers fills the fractures of an albitite dyke. Surface sampling indicated 
gold in commercial grade for a length of 430 feet, with an average width of 20 feet. 
However, diamond drilling indicated only low values in the underlying fresh rock. 
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found in alI but two holes. Detailed drill logs are not available, but the summaries 
show the sulphides to be present in a variety of rock types. These include "basic 
intrusive," "basic flows and sediments," "fragmentals," and "sediments." This 
drilling program indicated a mass of mineralized rocks amounting to at least 
500,000 tons with an average grade of 0.9 per cent copper and 2.2 per cent zinc. 
The mineralized zone slopes southwest at about 52 degrees and its thickness may 
also increase in that direction. 

In 1953 and 1954 an electro-magnetic survey was carried out on the property 
and sixteen more holes were recommended to test the anomalies. Hole 22 on the 
F.L. 15 claim disclosed 34 feet averaging 1.61 per cent copper and 1.57 per cent zinc. 
The highest grade was in hole 20 where 14.5 feet averaged 3.31 per cent copper and 
0.76 per cent zinc. 

Other anomalies on the property were also tested by diamond drilling and in 
some of them sulphides of ore-grade were encountered. 

Faust, Dave, C. L., .4ce Groups (,9) 

These groups were staked in 1939 and 1940 on behalf of Sherritt Gordon Mines 
Limited and Central Manitoba Mines Limited to explore the area for gold after 
quartz veins were discovered near McVeigh Lake and Lasthope Lake. 

Gold-bearing float along McVeigh Lake was traced to the Johnson Shmr. 
Trenching exposed this shear at intervals along practically the entire north side of 
Foster Lake and gold was found at a number of places along a length of 4,500 feet. 
Further to the west, on the northeast shore of Franklin Lake gold was found in a 
structure which is believed to be the extension of the J ohn8on Shear. There, the 
shear is 40 feet wide and contains quartz stringers with sparse sulphides, and 
associated chlorite and carbonate. Half-inch quartz-carbonate veinlets, which cross 
the main shear, carry coarse gold and a little galena and pyrite. Forty-five holes 
were drilled to test this zone in 1940 and more were drilled in 1941. 

Gold also occurs east of Wasekwan Lake on the C.l. claims where a network of 
quartz stringers fills the fractures of an albitite dyke. Surface sampling indicated 
gold in commercial grade for a length of 430 feet, with an average width of 20 feet. 
However, diamond drilling indicated only low values in the underlying fresh rock. 
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REINDEER - BIG SAND - NORTHERN INDIAN LAKES AREA 

This almost uninhabited area comprises 15,468 square miks bounded by 
latitudes 57° 00' and 58° 00' and longitudes 96° 00' and 102° 00'. The only settlement 
is Brochet, situated on the north shore of Reindeer Lake. The northwestern part of 
the area is drained by the South Seal River, and the central part by the Churchill 
River. Cochrane and Paskwachi rivers drain the west part of the area into Reindeer 
I~ake. The area is accessible by canors from PUkatawagan on the Lynn Lake 
line of the Canadian National Railways. It can be reached conveniently by aircraft 
from Lynn Lake, Ilford, Thompson and Churchill. Winter roads reach the southrrn 
part of the area from Lynn Lake and IIford. Drift cover is extensive especially in the 
eastern half where more than 90 per cent of the surface is covered by overburden. 
Glacial striae and uniformly parallel drift ridges indicate that the ice advance was 
from the north and northeast except near the eastern border where it was from the 
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east. Many large eskers occur in the northwest part of the area; kames and other 
glacial and fiuvio-glacial deposits are scattered throughout. Alcock visited the area 
in 1920 and examined high ridges of gravel and sand in the vicinity of Chipcwyan 
Lake. He described this topographic feature as the terminal moraine of the Seal
Churchill divide. As the result of glacial molding the relief is low, rarely exceeding 
200 feet, but some bedrock hills in the northwest corner of the area rise to about 
400 feet. 

GEOLOGY 

The area is largely underlain by gneissic and massive granitic rocks and belts 
of meta-volcanic and meta-sedimentary rocks which are neither extensive nor arc 
widely distributed. 

Meta-volcanic rocks (1) occur as a narrow belt west of Southern Indian Lake 
and underlie a larger area south of Partridge Breast Lake. A few outcrops of meta
volcanic rocks occur on Gauer and North Knife lakes. The rocks arc essentially 
hornblende-biotite-plagioclase-quartz gneisses and schists that contain some garnet, 
muscovite, sillimanite, potash-feldspar and, locally, minor tourmaline, sphene, 
apatite, zircon, epidote, chlorite, carbonates. magnetite, and pyrite. At Southern 
Indian Lake the meta-volcanic rocks arc characterized by abundant sulphide's and 
are cut by dykes of muscovite pegmatite and a sill of serpentinized dunite. A band 
of meta-volcanic rocks, approximately 4,000 feet wide, interfingering with meta
sedimentary rocks, extends along the north shore of Barrington Lake near the 
southern boundary of the map-area. Hornblende gneiss('s possibly of meta-volcanic 
origin occur at Paskwachi Bay on the southeast shore of Reindeer Lake. 

Meta-sedimentary rocks (2) occur as narrow bands in four localities, on South
ern Indian Lake and Denison Lake, and in scattered localities on Vanderkerckhove, 
Goldsand, and vVelis lakes, and 8 miles west of Melvin Lake. The rocks are grey, 
fine-grained, distinctly banded micaceous schists and gneisses with a few bands of 
white, garnetiferous quartzite. A remnant band of meta-conglom('rate approxi
mately 100 fpE't thick occurs in hornblende syenite on Southern Indian Lake near 
the southern boundary of the map-area. 

Large belts of mixed gneisses (:3) consisting predominantly of paragneiss 
derived from meta-sedimentary and meta-volcanic rocks and containing between 
25 and 75 per cent granite gneiss and granite (4) have bem outlined in the central 
and western parts of the map-area. In the eastern half of the area, however, these 
rocks are less abundant and contain a grE'atpr admixture of introducpd material; 
at places they could be classified as migmatite, veined gneiss, or schlieren granite. 
At places where inclusions of older rocks are extreml'ly abundant, the term hybrid 
gneiss is applicable. The rocks are usually light grey in colour, strongly gneissic 
and garnetiferous. Probably the most common assemblage is hornblende-biotite
feldspar-quartz. 

Map-unit (4) includes a large variety of granitic rocks which comprise granite 
gneiss, massive and slightly gneissoid granite, granodiorite, quartz monzonite, 
syenite, and diorite. 

The granite gneiss which occurs extensively in the western part of the area is 
extremely variable in composition, colour, and grain size, and commonly contains 
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widely distributed. 

Meta-volcanic rocks (1) occur as a narrow belt west of Southern Indian Lake 
and underlie a larger area south of Partridge Breast Lake. A few outcrops of meta
volcanic rocks occur on Gauer and North Knife lakes. The rocks are essentially 
hornblende-biotite-plagioclase-quartz gneisses and schists that contain some garnet, 
muscovite, sillimanite, potash-feldspar and, locally, minor tourmaline, sphene, 
apatite, zircon, epidote, chlorite, carbonates, magnetite, and pyrite. At Southern 
Indian Lake the meta-volcanic rocks are characterized by abundant sulphides and 
are cut by dykes of muscovite pegmatite and a sill of serpentinized dunite. A band 
of meta-volcanic rocks, approximately ,4,000 feet wide, interfingering with meta
sedimentary rocks, extends along the north shore of Barrington Lake near the 
southern boundary of the map-area. Hornblende gneisses possibly of meta-volcanic 
origin occur at Paskwachi Bay on the southeast shore of Heindeer Lake. 

Meta-sedimentary rocks (2) occur as narrow bands in four localities, on South
ern Indian Lake and Denison Lake, and in scattered localities on Vanderkerckhove, 
Goldsand, and Wells lakes, and 8 miles west of Melvin Lake. The rocks arc grey, 
fine-grained, distinctly banded micaceous schists and gneisses with a few bands of 
white, garnetiferous quartzite. A remnant band of meta-conglomerate approxi
mately 100 feet thick occurs in hornblende syenite on Southern Indian Lake near 
the southern boundary of the map-area. 

Large belts of mixed gneisses (:3) consisting predominantly of paragneiss 
derived from meta-sC'dimentary and meta-volcanic rocks and containing between 
25 and 75 per cent granite gneiss and granite (4) have be('ll outlined in the central 
and western parts of the map-area. In the eastern half of the area) however, these 
rocks are less abundant and contain a greatpr admixture of introduced material; 
at places they could be classified as migmatitc) veined gneiss, or schlieren granite. 
At places where inclusions of older rocks are extremely abundant) the term hybrid 
gneiss is applicable. The rocks are usually light grey in colour, strongly gneissic 
and garnctiferous. Probably the most common assemblage is hornblende-biotite
feldspar-quartz. 

:Map-unit (4) includes a large variety of granitic rocks which comprise granite 
gneiss) massive and slightly gneissoid granite, granodiorite, quartz monzonite, 
syenite, and diorite. 

The granite gneiss which occurs extensively in the western part of the area is 
extremely variable in composition) colour, and grain size, and commonly contains 
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remnants of older rocks. The other granitic rock" are more massive and less con
taminated. The granitic rocks are fine to coarKP-graine(/ and at places may be 
porphyritic. 

Along Seal HiveI' the rock is a pink, massive', medium-to-coarse-grained biotite' 
granite which is locally syenitic. A large batholith of massive, coarse-grained horn
blende syenite occurs on the southern shore of Southern Indian Lake. :!\Ias:oive 
granodiorite outcrops in the northern bays of the lake and on many islam\" in its 
center. 

In the east<'fn half of t he map-area a mediulll-grained, generally massive, 
biotite quartz monzonite surrounds ,",Vood Lakp. North of that lake the most 
abundant rock is a pink medium-grained, predominantly masHive, locally porphy
ritic biotite granite. The same type of rock also outcrops (In parts of the south shore 
of Northern Indian Lake where it shows pronounc('d lineation. 

Large masses of flesh-pink to grey porphyritic, quartz-rieh biotite granite and 
granodiorite occur ncar Heindeer Lake. A white to flesh-pink leueo-granite (alaskite) 
whieh may be the youngest intl'llsive pluton in the area, outcrop" on Paskwachi 
Bay and on Vanderkerckhovp Lake. 

Pegmatite and aplite masses, dykes, and sills are cOlllmon almost everywhere. 
The rocks are rich in potash, normally pink, Illas~ive, and at placps di"play graphic 
intergrowth" of quartz and feld"par. On islands in the central part of Routhern 
Indian Lake the pegmatite contains abundant largp crystal" of magnetite and 
black toul'mal ine. 

Mafic intrusive rocks arc not abundant in thp an·a. The larg('st is a body of 
gabbro 2 miles in width known a~ th(~ :llacB('n Lah plug. This gabbro i~ cut by 
pyroxenite dyk(·s and has been explored for nichlifprolls pyrrhotitp. A sHlall 
differentiated stock of gabbro, diorite, and minor anortho"iw occupies the islands 
and part of the shore of .:\Ielvin LakP. Slwar'(,d ami slightly pyritiz('d, dark grey to 
greenish diorite outcrops at the north end of Barrington Lake and on Brochet Bay 
on Reindeer Lake. Othnr small bodi('s of mafic rock, too ImJaIl to be slwwn at the 
scale at which mapping has been dOll(' have been grouped with th(' granitic rocks. 

Little is known about the structure of the af('H. In the granitic and highly 
granitized rocks the gneissic banding genNally tr('ndH (·astward and south('astward 
and dips are invariably steep. Locally, prominent variations in trends of gnpissoHity, 
as at Dmison and Partridgp Breast lahs, indicatp cOlllpl(,x folding. l\retz: (1958) 
noted that in g<'npral, in the Northn'n Indian Lake arpa, lithologic boundaries 
appe'ar to pass indiscriminatply across planar and lin('ar struciurn; in the rocks. 
Gadd (1948) made similar ohservations in connection with the Broch('t map-area. 
Structural trends on hi" map show complex folding, ('sp<'cially in til(' Ilwta-sedi
mentary rocks near the southern boundary of th(' map-an'H. Fe'w faults lIlay he 
outlined with cprtainty in the area; assuHled faultH an' shown on til(' maps mainly 
on evid('nce of scarps, prorninpnt linear featureR, and pr'onouncpd compositional 
linpation or shearing. 

JJINHRAL OCCCRRH.YCES 

BC'cause of the highly granitic terrain and difficulty of access only a few 
prospectors have sporadically visit.ed the area. Bewral small to fairly laq.!;e mineral
ized zones, usually with pyrrhotiip and pyrit(" occur within the arpa. Low values 
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remnants of older rocks. The other granitic rocks are more massive and less con
taminah·d. Th(' granitic rocks are fine to coarRP-grained and at places may be 
porphyritic. 

Along Seal River the rock is a pink, massive, medium-to-coarse-grained biotite 
granite which is locally syenitic. A large batholith of massive, coarse-grained horn
blende syenite occurs on the southern shore of Southern Indian Lake. :!\Ia;;;siv(' 
granodiorit(' outcrops in the northern bays of the lake and on many islands in its 
center. 

In th(' eastNn half of the map-area a mediulll-grained. generally massive, 
biotite quartz monzonite surrounds Wood Lakp. ~orth of that lake the most 
abundant rock is a pink medium-grained, prpdOlllinantly massive, locally porphy
ritic biotite granite. The same type of rock also outcrops pn parts of thp south shore' 
of ~orthern Indian Lake where it ~h()ws pronounced lineation. 

Large masses of f!('sh-pink to grey porphyritic, quartz-rich biotite granite and 
granodiorite occur npar Heineleer Lak('. A whit(' to flesh-pink !cuco-granite (alaskite) 
which may be the youngest intrnsiv(' pluton in the area, outcrop" on Paskwachi 
Bay and on Vanderh'fckhovp Lake. 

Pegmatite and aplite masses, dykes, and sill:-; al'l' common almost everywhere. 
The rocks are rich in potash. normally pink, massive, and at placps display graphic 
intergrowths of quartz and feldspal" On islands in the central part of Southern 
Indian Lake tl1P pegmatite contains abundant largp cl'Ystals of magnetite and 
black toul'malin{'. 

l\bfic intrusive rocks are not abundant in thp arpa. The largest is a body of 
gabbro 2 miles in width known as thl' ::\IacBl'n Lak<> plug. This gabbro is cut by 
pyroxpnite dykes and has be(,n ('xplored for nick<>lifprons pyrrhotit!'. A small 
differentiated stock of gabbro, diorite, and minor anorthoHit{, occupies the islands 
and part of the shore of l\Ielvin Lak<>. Shean,d and slightly pyritiz('d, dark grey to 
grecnish diorite outcrops at th(' north end of Barrington Lakp and on Brochet Bay 
on Reindeer Lake. Otlwr small bodi('s of mafic rock, too slllall to be s}H'wn at the 
scale at which mapping has h('en dOll(' have b('('n grouped with the granitic rocks. 

Little is known about the structure of the arpa. In the granitic and highly 
granitized rocks the gneissic banding genNally trpnds eastward and southeastward 
and dips are invariably steep. Locally, prominent variations in trends of gnpissosity, 
as at D('llison and Partridge Breast lakes, indicat(' complex folding. Kretz (W58) 
notNl that in general, in the Northern Indian Lake !u'('a, lithologic boundaries 
appear to pass indiscriminatdy across planar and lim'ar struetuJ'('s in the rocks. 
Gadd (1948) made similar observations in conn('ction with the BroclH't map-area. 
Structural trends on his map show complt'x folding, ('sp<'cially in tlw Ilwta-sedi
mentary rocks ncar the southern boundary of th(' map-al'pa. Fl'w fault" lllay be 
outlined with c('rtainty in the area; assumed faults an' shown on the maps mainly 
on evidmlce of scarps, prominent lincar features, and pr'onouncpd compositional 
Jin('ntion or shearing. 

MINERAL OCCT'RREX(,ES 

Because of the highly granitic terrain and difficulty of acces" only a few 
prospectors have sporadically visited the arpa. SeV('ral small to fairly large mineral
ized zones, mmally with pyrrhotite and pyrit(" occur within the an'a. Low values 
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or traces of nickel and copper were obtained from some of these occurrences. All 
were described in detail by Quinn (1956) and are shown as S on ·Figure 32. 

In 1947 the Canadian Nickel Company Limited explored a body of mafic and 
ultramafic rocks near ::\'lacBen Lake in the southwest corner of the map-area. A 
plug-like body of gabbro up to 2 miles in width is cut by dykes of pyroxenite up to 
8 feet or more wide. Both the gabbro and the pyroxenite are cut by a few dykes 
of pink, massive, coarse-grained biotite granite and pegmatite as much as 200 feet 
wide. A few grains of chalcopyrite, nickeliferous pyrrhotite, pyrite, and magnetite 
are scattered throughout much of the plug. The pyroxenite host rock may contain 
up to 5 per cent sulphides. Assay of a selected surface sample returned 0.10 per 
cent nickel and 0.07 per cent copper. 

This occurrence was covered by 69 claims of the K.B. and Rat groups on which 
The Canadian Nickel Company Limited did approximately 6,000 feet of diamond 
drilling. The claims were allowed to lapse in 1949. Logs and drill hole location 
maps are available at the Mines Branch offices. A few assays of sections of core 
show low nickel values. 

Several gossan zones in meta-volcanic rocks occur on the shore and islands in 
a bay on the west side of Southern Indian Lake. Zones in schistose amphibolite, 
containing up to 20 per cent disseminated pyrrhotite and pyrite, and up to 20 feet 
wide and 700 feet long, trend in a northeasterly direction. These sulphides, how
ever, appear to be barren; an assay showed a trace of gold, less than 0.02 per cent 
each of copper, nickel, and cobalt. 

A few scattered grains of pyrrhotite were observed in the gabbro and confined 
to an outcrop of anorthosite within this body on the north shore of Hook Island on 
Melvin Lake. A small amount of nickel was present in the sulphides. 

Drilling for nickel and copper was also performed recently in the vicinity of 
Goldsand Lake. 

A small gossan zone has been observed on the west arm of Vandekerckhove 
Lake, where pyrite is disseminated in a small outcrop of quartz-sericite schist. 

Pegmatites of the area contain traces of radioactive minerals, black tourmaline 
and, locally, substantial amounts of muscovite. 
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LAC BHOCHET - SEAL RIVER AREA 

The Lac Brochet Seal Hiver area lies between latitudes 58° 00' and 60° 00' 
and longitudes 95° 00' and 102° 00'. 

The Seal, Wolverine, Caribou, South Knife, and North Knife are major rivers 
draining and giving access to the area. The Seal River rises east of the north end 
of Reindeer Lake and flows northeast for approximately 250 miles to enter Hudson 
Bay about 30 miles north of Churchill. Travel upstream is arduous, particularly 
on the Seal River which rises 840 feet between Hudson Bay and Shethanei Lake. 
Travelling downstream, most of the rapids can be lined or waded. In the northern 
part of the area a winter road has been broken from Churchill to N ueltin Lake via 
Caribou and Little Duck lakes. The most convenient means of access, however, is 
by chartered aircraft available at Churchill, Ilford, and Lynn Lake. 

The area is extensively covered by Pleistocene deposits of glacial drift. Low 
broad hills and drumlinoid ridges of till with intervening swamps and lakes are the 
most prominent regional features. 

Superimposed on the drift are eskers and kames composed of gravel and sand. 
In addition to these deposits of glacial origin, a conglomerate of interglacial age, 
overlain by till, occurs on the Seal River north of Great Island. In general the drift 
cover of the area is extensive; at many places it is up to 75 feet thick and only the 
main rivers have cut channels through the overburden to bedrock. There is evidence 
that, at places, the Seal River follows a pre-glacial channel; ten miles west of Great 
Island the river passes for more than a mile through a gorge, approximately 60 feet 
deep, in gneissic granite. It is estimated that such a channel could not have been 
cut in post-glacial times. 

Recent sand dunes are common north of Knife Lake and their forms show that 
the prevailing winds are from the northeast. 

The land area is free of snow cover by late May; lakes, however, are usually 
frozen until the end of .June. In the northern half of the area frozen ground was 
found at a depth of from 12 to 18 inches throughout the entire field season of 1952. 
Patterned (polygonal) ground occurs in peat swamps in the northern part of the 
area. 

Most of the drift hills probably have bedrock cores covered by a layer of drift 
molded on them; bedrock is much more abundantly exposed in the vicinity of sand, 
gravel, and boulder ridges, particularly the ridges with a high percentage of clean 
washed sand; at places frost-heaved blocks of rocks brought to the surface give 
evidence of the nature of bedrock; outcrops on shores of lakes may be exposed by 
the action of lake ice which shoved the drift cover into fivC'- to twenty-foot ridges 
bordering the widest parts of the lakes; bedrock commonly is exposed consistently 
along the courses of main rivers and in a few places along the more important 
tributaries. 
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In 1769 and again in 1770, Samuel Hearne, the first white man to travel on the 
Seal River, spent the winter on Shethanei Lake. J. B. Tyrrell was the first to record 
geological information on rocks along the west coast of Hudson Bay in 1893. The 
first geological survey of the area was a reconnaissance of the Seal River by A. W. 
Johnston in 1935. A geological reconnaissance survey along the Wolverine and 
Caribou Rivers was performed by Russell in 1952. In 1955 G. C. Milligan visited 
the Great Island and Shethanei Lake area and in 1957 F. C. Taylor mapped the 
Shethanei Lake area. In 1960 K. L. Currie mapped the Whiskey Jack Lake area to 
the west, leaving an unmapped section between longitudes 99° 00' and 100° 00'. 
A group of claims was staked on Great Island in 1925. Since 1952 a few prospectors 
have been active in the area. More than 2/3 of this extensive area is already covered 
by 102 aeromagnetic maps at a scale of 1 inch to mile, published by the Geological 
Survey of Canada. Aerial survey of the rest of the area is completed. 

GENERAL GEOLOGY 

The area lies entirely within the Churchill province of the Canadian Shield. 
It is underlain chiefly by massive granites and gneisses and discontinuous belts of 
sedimentary rocks with lesser amount:: of volcanic rocks. 

In the Shethanei-Great Island area, rocks of two distinct ages are present: the 
older consist of quartz-rich sediments, some volcanic rocks, granite, and gneisses 
derived chiefly from sedimentary rocks; the younger, the Great Island group, consist 
solely of sedimentary rocks, chiefly quartz-rich, but also including shale and car
bonate. Rocks of both ages were involved in orogenic deformation. 

Grey to dark grey impure quartzite is the predominant sediment of the older 
series with lesser amounts of greywacke, sandstone, conglomerate, siltstone, argillite, 
and arkose. Volcanic rocks are rare; basalt and andesite ranging from massive 
flows to coarse flow breccia are the commonest types. Rhyolite, rhyolite breccia, 
and pillowed basalt are very minor. Many of the sedimentary rocks are meta
morphosed to paragneisses: biotite-quartz gneiss, staurolite schist, garnet-biotite
quartz gneiss, mica schist, cordierite-gneiss, and biotite-calcite rock. 

The granitic rocks are divided into two types, gneissic and massive. Both 
types are pink to grey, rarely white, medium to coarse-grained, rarely graphic, 
locally porphyritic, and commonly contain biotite or hornblende. Narrow pegma
tite dykes are common in both types. West of Great Island dykes, sills, and stocks 
of quartz porphyry occur. Two stocks of quartz gabbro occur in the area. 

The name, Great Island group, was given by Taylor (1958) to a well-exposrd 
group of rocks in the vicinity of Great Island. Lithologically this group is charac
terized by shale, slate, quartzite, arkose, dolomite, minor greywacke and conglomer
ate. Contacts between the Great Island group and the other rocks are not exposed 
but structural, lithological, and geophysical evidence show that this group uncon
formably overlies the older sedimentary volcanic, and granitic rocks. 

The area underlain by rocks of the Great Island group is characterized by 
low magnetic intensity (G.S.C. Maps 630G and 631G) except in the southwest 
corner of the group where they are probably thin (dips 15 to 35 degrees) and permit 
the magnetic influence of the underlying rocks to show on the aeromagnetic maps. 

At the western and eastern borders of the Great Island group, isomagnetic 
lines parallel the assumed position of the unconformity and locally changes in 
intensity are abrupt. 
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The youngest rocks are diabase dykes and an amphibolite, all occurring in the 
Great Island group. Other amphibolites of the area may be older than the Great 
Island group. 

The structure of the older rocks of the area is complex and practically unknown. 
The main trend of the rocks is eastward. Bedding plane structures suggest complex 
and tight folding in-many parts of the area. 

The west part of Shethanei Lake probably occupies a syncline, but this inter
pretation is based on scant geological data. The Great Island group has been 
extensively folded and three steeply plunging synclines are distinguishable. The 
most prominent surrounds Meades Lake to the south and plunges northward at 
approximately 80 degrees. Eight miles farther north it terminates in a less steeply 
southward-plunging syncline, thus forming a basin. Near the southeast limit of the 
Great Island group another syncline plunges southwest. 

Fault are not prominent in the area. The only one mapped occurs in the south
east corner of the Great Island group of rocks. 

In the Wolverine and Caribou rivers area the rocks are micaceous quartzite, 
mica schist and garnet-mica schist, a few thin bands in a granitic complex consisting 
of grey gneisses, older massive and gneissic grey granite, and younger pink granite. 

Contacts between the grey gneiss, the grey granite, and sedimentary rocks are 
gradational. 

The grey granite is a medium- to coarse-grained biotite granite. It contains 
numerous pegmatitic and aplitic phases. The grey gneiss is a hybrid rock which 
marks the transition from granite gneiss to sedimentary rocks. It contains numerous 
xenoliths of sedimentary origin. A younger porphyritic pink granite, with pheno
crysts of orthoclase 1 to lYz inches in length, occurs northeast of Caribou Lake. 
Of interest are pegmatitic phases which contain 5 to 10 per cent magnetite. 

Rocks composed almost entirely of silica and containing a few grains of musco
vite occur in the central part of Nejanilini Lake area. These rocks represent almost 
complete silicification of pre-existing sediments and grey gneiss. 

The regional trend of gneissosity and bedding planes is eastward. The a.-"ial 
plane of a syncline is present near the north side of the sedimentary rocks at 
MacLeod Lake. There is a suggestion of a large drag-fold structure at Nejanilini 
Lake, indicating that the rocks were once part of the south limb of a regional syn
cline. No major faults or shear zones were found. Lineaments seen on aerial 
photographs were found to be a reflection of bedding planes, joint sets, and planar 
structures in the sedimentary, metamorphic and igneous rocks. 

Little is known about the rocks at Tadoule, Stony and Munroe lakes (area 
west of longitude 98° 00'). Several belts of sediments trend eastward and consists 
chiefly of quartzite, greywacke, conglomerate, mica schist, and gneisses. Volcanic 
rocks are rare. 

The "greenstone" belt near the outlet of Seal River consists predominantly of 
intermediate to mafic volcanic rocks. ·Pillowed lavas were observed north and south 
of the river. The rocks trend northeast and are sheared in many places. 

In the Whiskey Jack Lake area, 60 per cent of the terrain is underlain by 
massive t::> faintly gneissic pink and grey granitic rocks (4); approximately 20 per 
cent by a complex of granitized rocks and gneisses rich in inclusions of older rocks 
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(2). Thl' remaining 20 per cent consists of di;;continuous, small bplts of schists and 
gneisses derived from a predominantly sedimentary s('rips with minor volcanic 
rocks (1). Bodies of m('ta-gabbro an' rare; the two intl'll;;ions shown on thc map 
contain uralitized augitf> and S(,('1l1 to 1)(' ;;ill-likp e'longate mass('s. 

Currie (1960) divid('(l the rocks d('rived from the original spdimentary series 
into four units: (1) biotite-plagioclase schist, typically containing plagioclase' 
augen, minor biotite gneiss; (2) garlwt-conlierite gnl'iss, plagioclase-cordierite' 
gneiss, minor tremolite schi;;t am! skarn rock;.;; (3) biotite-quartz-feldspar gneisses, 
hornb\('nde-quurtz-feldspar gne'isses, hybrid gneiss and ll1igmatit(', minor calcareous 
quartzite; and (-1) quartziIP, fddspathic qunrtzitf>, glassy quartzite'. '1'11(' quartz
poor rocks puss gradationally into quartz-rich gneisses. The widest belt lic's bebveen 
l\luria and Snndy lakes, but the thicknc'ss there is greatly exaggeratt'd by isoclinal 
folding. Pure, coarse, whit(' quartzite occurs only in two 10caiitieCi south and south
east of :\laria Lake and does not seem to be associatf>d with the other meta-sedi
mentary rocks. 

Structurally, tIl(' area is cOlllpl('x. Two directionR of folding are indicated along 
North Sea! Hin'r,where east-trending folds ill thc' llH'ta-st'diments cut off northeast
trending folds in Hl(' granite'. T1\('re an' also two pronoullced directioI1Ci of fauiting, 
N 800 

'" and N 4t)0 E. 

JlJXER.4JJ O("(,['RRESCES 

On the southwest corner of Great Island, at locality A, quartz veins are common 
in interb('dd('d grey ar('naccous shale and clark gn'y quartzite. SClme v(>l"tica! veins 
trend north and others are conformable with the bedding. Pyrite, and lesser 
amounts of arscnopyrite and marcasitl, are present. Va!tH's in antimony, copper, 
zinc, gold, and nickel are reportC'd from the arpa. 

At locality B, on the north side of (;reat Island, a banded amphibolite occurs in 
a red shalC'. In 19!jl a pit was sunk ill the amphibolite where it is cut by n quartz 
vein. Gold was reported from this locality. An amphibolite, containing low con
cent rat ions of diss('1ll il1at('d lllagnptitC', is exposed a mile W('st -northwest of locality B. 

Ahout 100 feet south of locality H a red shale grad('s into a bluish-black iron
stone from which Ollt' sample assayed 47 pel' ec'nt iron. Yalu('s of 3, -1 and 11 per 
cent zinc from Rome sampic's of the bluish-blaek llUltpl'ial hnyf> I)(,pn reported. 

Xear the southW(,Rt shore of MeadeR Lake fraeturec\ and posRibly sheared 
quartz veinR in a biotite grcywaeke contain a littll' PY1'itp and ankC'l"itc'. 

At locality C, several pits w('n~ dug in a white day pO:-lflihly of glueiolacliRtrine 
origin. 8ampIPs sent to til(' .\Iinl's Braneh Analytical Laboratory had a high silica 
content; OWl' 80 ppr cent of the material was minus ;{25 llH'sh. 

At locality D, on the north Ridl' of SIl('thanpi Lak(', radio-net in rocks arl' 
reportpd to occlIr. 

At locality FJ, along til(' Caribou Bin']', a p('rsistmt rusty wpatiwl'ing bed 
containing pyrrhotitl' and SOUl(' ehaieopyritl' oecurs ill a narrow hand of Illicac('ous 
quartzite,s and mica-garnd schiflti'. 

At locality F, .J<'Ilico(' :\Iilles Lillliu'd drilled a maglwtic anomaly of 12,300 
gammw., (G('ological Survey of Canada Map .550( i). A drill hok ('lleoulllPred 
iron-formation frOlll 319 to .')1-1 f(,(,t. The 19.1-foot i'('etion of tOl'(, was l"Pportpd to 
average 28 .•5 pt'l' cellt soluble iron. The hole vvas stopped in iron-formation. Zine 
and sil\'('r valu('s \\'('1'(' l'PPOl'tp(\ from otlwr holes drilled in this gl'Tlerallocality. 
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(2). Thf' remaining 20 per cent consists of discontinuous, small fW/t·S of schists and 
gneisses derived frolll a predominantly s('(lilllentary s('ries with minor volcanic 
rocks (1). Bodie's of meta-gabbro an' rare; the two intrllsions shown on the map 
contain uralit ized augite and se('m to 1)(' sill-like elongate masses. 

Currie (1960) di"id('d the rocks d('!'iyed from the original sedimentary series 
into four units: (1) biot ite-plagioclase schist, typicaJJy containing plagioclase 
augen, minor biotite gneiRs; (2) gal'llet-cordi('rite plagioclase-col'(iierite 
gneiss, minor tremolite schiHt and Hkarn rocks; (;3) biotite-quartz-feldspar gneisses, 
hornbh'nde-quartz-feldspar gm'iss('s, hyhrid gneiss and migmatit(·, minor calcareous 
quartzite; and U) quartzite, fpldHpathic qunrtzitC', glassy quartzik The quartz
poor rocks pass gradationally into quartz-rich gneissC's. The widest bdt lies between 
l\Im'ia and Sandy lakes, but the thickness there is greatly exaggn'ated by isoclinal 
folding. Purn, coanl(" white quartzite occurs only in two localiti('" south and south
east of ~Iaria Lake and docs not sccm to be associatcd with the other meta-sedi
mentary rocb;. 

Structurally, the area is complex. Two din'ctions of foldin/.!: are indieated along 
North Seal Hivcr, where east-trending folds in the mda-sl'diments cut off northeast
trcnding folds in Hl(' granite. There an' aLso two pronoullc('d dircctiOllR of faulting, 
N 80° \Y and N 45° E. 

JlfXERAL OCCTRREXCBS 

On the southwest corner of Great Island, at locality A, quartz veins are common 
in interbC'ddpd grey arenaceous shale and dark gn>y quartzite. S(IIlle vNtical veins 
trend north and others are conformable with the bedding. Pyrite, and le"ser 
amountR of arRcnopyrite and marcaRitl' are present. Values in antimony, copper, 
zinc, /.!:old, and nickel arc l'('ported from the area. 

At locality B, on the north side of Great Island, a band!'d amphibolite occurs in 
a red slwle. In 1951 a pit was sunk in the amphibolite where it is cut hy a quartz 
vein. Gold was reported from this locality. An amphibolite, containin/.!: low con
centrations of disseminated mag!wtite, is ('xpoR('d a mile w('"t-northwcst of locality B. 

About 100 fe('t south of locality 13 a rC'd shale grad{'s into a bluish-black iron
stone from which 011(' samplc a~say('d 47 ppr cent iron. Yalw';-; of 3, 4 and 11 per 
cent zinc frolll sOllle sampl(,s of tile bluish-black Illatprial haye lw('n rpported. 

1\'('11r the southwc1:it shore of Mmc\('s Lake fractured and possibly sheared 
quartz veins in a biotite greywackc contain a little pyritp and ankerit(,. 

At locality C, sev('ml pits wpre dug in a whitc clay posHibly of glaeiolacustrine 
origin. SampiPR sent to thl' -'liIlt'H Brnneh Analytical Lahoratory had a high silica 
contpnt; ovC'r gO p(>r (,pnt of the material was lllinus ;{25 nH'sh. 

At [ocahiy D, on the north fiid(· of Slwtha!wi Lak(" radio-actiy(, rocks arC' 
rC'ported to occur. 

At locality E, along til(' Caribou Bin'!', a p('rsistpnt rusty w('atiwring bed 
containing pYl'\'hotit(, and fiOIl1(, ehalcopyrit(· occurs ill a narrow hand of micaceous 
quartziteR and mica-garnPi. schifits. 

At [owlily F, .JPllicop ~Ii)l('s Limit(·d clrill('d a maglwtic anomaly of 12,300 
gammaR (Geological Survpy of ('anada Map .')50(;). A drill hole ('llcount('l'C'd 
iron-forma tion from 319 to 514 f('('t. Till' 19;5-foot spctioll of eon' was rpported to 
an'mg(~ 28.5 ppr cent fioluble iron. Th(, hole was stoppl'd in iron-formation. Zinc 
and sil ypr valu('s \\'er(' r('portNl from otlwr hol('s drili('(l in this gl'TH'rtll locality. 
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At locality 0, shparpd grrenstones are reported to contain disseminated 
sulphides. 
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CHURCHILL 

At Churehill, quartzite of questionable Proterozoic age occurs near the mouth 
of the Churchill lEvel'. 

The rock is made up of about 70 per eent fairly well-rounded quartz grains 
and 30 p('r cent interstitial serieite. There arc two main sizE'S of quartz grains, the 
larger from 0.5 mm. to 0.8 mIll. in diameter and the smaller from 0.07 to 0.1 nun. 
Th(~ s('I'icite is secondary and appC'ars to have an arrangement parallel to the bed
ding. Well rounded ppbblps of white quartzitp, up to 3 inches in diameter, are 
scattC'red irregularly through the formation. 

'I'll(' rocks have southeast dips west of the river and persistent southwest dip 
of 70 to 80 dpgn'ps past of the river. If the structure is not overturned it seems that 
the lagoon and hurbour r('present a southward plunging syncline. 

The Churchill quartzite is overlain by Ordovician sediments. Tyrrell reported a 
fissure in the quartzite filled with limestone mainly composed of corals which scemed 
to be in th(' SUIll(' position in which they originully grew on the surface of the quartz
ite. The rpiation"hip between the quartzite and other Precambrian rocks of 
Manitoba is unknown. 
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At locality G, shpurpd grpenstones are reported to contain disseminated 
sulphides. 

SEI,EC'I'ED REFEHENCES 

Currie, K. L. (1961): Geology of the Whiskey Jack Lake Area, Manitoba; Geol. 
Surv.) Canada, Map 52-1960, with marginal notes. 

Hearne, Samuel (1796): A Journey from Prince of 'Vales' Fort, in Hudson's Bay, 
to the Northern Ocean; Byrne and Rice, Dublin. 

Johnston, A. W. (1935): A Geological Reconnaissance of Seal River, Northern 
Manitoba; Geo!. Surv., Canada, Paper 35-2. 

Johnston, A. W. (19:35): Portion of Seal River, Northern Manitoba; Geo!. Surv., 
Canada, Map 345A. 

Johnston, A. W. (UJ3,5): Seal River Area, Northern Manitoba; Geol. Surv., Canada, 
Map 346A. 

Milligan, G. C. (1955): Lower Seal River, Manitoba; Manitoba Mines Branch, 
Sum. H('pt. Unpublished. 

Russell, G. A. (1953): A Geological Reconnaissance of the Wolverine and Caribou 
Rivers; Manitoba Mines Branch, Publication 52-2. 

Taylor, F. C. (1958): Shethanci Lake, Manitoba; Geo!. Surv., Canada, Paper 58-7 
(includes Map 15-19,58). 

Tyrrell, J. B. (1896): Heport on the Dubawnt, Kazan and Fergllson Rivers; Geol. 
Surv. Canada, Ann. Hept. new series, vol. 9, pp. 23F and 90F. 

Geological Survey of Canada: Geophysical Papers (aeromagnetic maps) 550G, 
628G to 671G and 720G to 732G, published between 1957 and 1959. 

CHCRCHILL 

At Churchill, quartzit(' of questionable Proterozoic age occurs near the mouth 
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and 30 P('l" cent interstitial sericite. There are two main sizes of quartz grains, the 
larg('r from 0.5 mm. to 0.8 mIn. in diameter and the smaller from 0.07 to 0.1 mm. 
Thp s('ficitr is secondary and appC'ars to have an arrangement parallel to the bed
ding. 'Veil rounded prbbles of white quartzitr, up to 3 inches in diameter, are 
seattered irregularly through the formation. 

The rocks have southrast dips west of the river and persistent southwest dip 
of 70 to 80 degn'<'s east of the river. If the structure is not overturned it seems that 
the Ingoon and harbour r<'prpsent a southward plunging syncline. 

The Churchill quartzite is ovrrlain by Ordovician sediments. Tyrrell reported a 
fissure in fhp quartzite filled with limestone mainly composed of corals which seemed 
to be in the same position in which they originally grew OIl the surfacr of the quartz
ite. The relationship between the quartzite and other Precambrian rocks of 
.Manitoba is unknown. 
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CHAPTER V 

PALAEOZOIC, lVIESOZOIC, AND CENOZOIC 
GEOLOGY OF lVIA~ITOBA 

INTRODUCTION 

A thick sequence of sedimentary rocks overlies the Precambrian basement in 
southwestern Manitoba and in the Hudson Bay Lowland. The Post-Cambrian 
rocks have been divided on the basis of geologic age and differing lithology into the 
various formations listed in Table 11 and shown on figure 34. 

In southwestern Manitoba the sedimentary rocks were deposited along the 
northeast border of the Williston Basin whose center lies in western North Dakota. 
Periods of subsidence accompanied by marine transgressions alternated with periods 
of emergence and erosion. The Palaeozoic deposits are predominantly limestones 
and dolomites formed largely by organic processes in widespread seas. The Meso
zoic and Cenozoic rocks are predominantly shales and sands derived from a rising 
mountain belt far to the west and deposited in shallow seas and as alluvial plains. 
After a final depositional period in early Cenozoic time, the area was subjected to 
continuous erosion, including Pleistocene glaciation, which carved the present land 
surface. 

In the Hudson Bay Lowland, limestone, dolomite, and sandstone of early 
Palaeozoic age overlie the Precambrian rocks; apart from Pleistocene glacial 
deposits and Recent alluvial and swamp deposits, rocks younger than Palaeozoic 
are not present in this area. It is possible that the depositional areas of southwestern 
and northeastern Manitoba were connected during submergent periods in early 
Palaeozoic time; any deposits that may have been present in the intervening area 
have since been eroded. 

SOUTHWESTERN MANITOBA 

PALAEOZOIC ERA 

The Precambrian surface in southern Manitoba is covered by sandstone and 
shale of the Ordovician Winnipeg formation in all areas except the extreme south
western corner of the province where a thin bed of glauconitic sandstone is present. 
The glauconitic sandstone is part of the Deadwood formation of Cambro-Ordovician 
age. The main section of Palaeozoic strata above the basal sands is composed of 
dolomite and limestone, with thin shale and evaporite beds, of Ordovician, Silurian, 
Devonian, and Mississippian ages. The deposition of these rocks was associated 
with the development of the Williston sedimentary basin which extended into 
southwestern Manitoba. 

Ordovician 

The rocks of Ordovician age have been divided in ascending order into the 
Winnipeg, Red River, Stony Mountain, and Stonewall formations. They form the 
bedrock surface through a broad arc of fiat lake and marsh land along the western 
edge of the Precambrian Shield. 
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surface. 
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deposits and Recent alluvial and swamp deposits, rocks younger than Palaeozoic 
are not present in this area. It is possible that the depositional areas of southwestern 
and northeastern Manitoba were connected during submergent periods in early 
Palaeozoic time; any deposits that may have been present in the intervening area 
have since been eroded. 
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shale of the Ordovician Winnipeg formation in all areas except the extreme south
western corner of the province where a thin bed of glauconitic sandstone is present. 
The glauconitic sandstone is part of the Deadwood formation of Cambro-Ordovician 
age. The main section of Palaeozoic strata above the basal sands is composed of 
dolomite and limestone, with thin shale and evaporite beds, of Ordovician, Silurian, 
Devonian, and Mississippian ages. The deposition of these rocks was associated 
with the development of the Williston sedimentary basin which extended into 
southwestern Manitoba. 

Ordovician 

The rocks of Ordovician age have been divided in ascending order into the 
Winnipeg, Red River, Stony Mountain, and Stonewall formations. They form the 
bedrock surface through a broad arc of flat lake and marsh land along the western 
edge of the Precambrian Shield. 
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--- - - ---

TABLE 11 


GEOLOGIC FORMATIONS OF MANITOBA 


ERA PERIOn* FORMATION MEMBI.;R 

--Q - Recent ~-~~~~ 

C Pleistocene 
t<l 0 - - - 

"" Eocene to Not present in ~1unltobaC 2 Pliocene 
Z 0 - - -


Palaeocene 

-Co)'" 

Odanah Hard grey siliceous shale 
Riding Mountain .-.~ liDO 

Cretaceous 

60 to 130 


0 

C 

~ l- -
~~Si~:d~.____-iI--..---..--.-+---"'c=-l-~~::~~7~~~:}:~::!:, ~shale,-li~ 

stone 
Reston 

175 Anhydrite; ~'yIJ$tlm; shale. dolomite 
160 Dolomitic sh,le to siltstone. anhydritic'I "":J'~'~ 	 -"r2'~""'"~""·~'";; "." = 
- - ~----

jriassic 
~~ I Permi~~~ Not present in i\lanitoba
I Pennsylvanian
L 155 to 240 


Charles -'!'t";;;o,;i.;;, ;;~'-----------

l
MT;SiOU"Canyon 	 aoo Limestone. dOlom..ite. anhyd.rite; o.iI 

Mi:'SSiPP1an- _~. productio~______~_~__ 
240 to 265 \Vhit;water Lake 

Lodgepole Yirden 580 Limestone. argHlaceouB and cherty; 
Scallion shale; oil production 
l{outledg:::..e__-+ 

--_-55~B~ck~al"--an~TIt::.:{)n"-- -_---~ 

I 
- - 

GROVP 

QU'Ap~~ Lyleton 115 Red dolomiti<' shale 
Saskatchewan Ni~u--·..-e:;'r-+---l30 :Fc;ssJ-·li-fe-'r-ou-8-I-im-e.-t-on-e-a-n-d-~dolomit-e

l)uperow--+·--+-~560 Hhaly IimeSton~ dulomite, anl;;:"drite;
0 

t 

--j_-=c=.y:::..<'cl!<:~_.___________ 


-Houris Hi;;r ~-~ 

Devonian Manitoba 


265 to 320 

t<l 
0 	

1st Red_ :~:~...:'J~'i!'m~e~s\.(to'!n~e:~,~a"n"h~Y'.':.")~r:tit"e''-.-h''!'a~.a~I'ir-eSdt''.'lh''a:~I'!.e
0 

-~.~~~- -Prairi(;-- t~-430 l:Ialite:-with potasii:-anl)yd~Tte:dolomite 
Elk Point _.~~ap~ite '"-< 

~~~~_!::~~?~~ 335 Dolomite, reef and inter~reef
...l 

Elm Point 50 High eah-ium limestone.-: Ashern --So Dolomite and Shale. b-r~ic~k-re-d~ 
P-< 


Silurian Interlake 400 Dolomite 

320 to 360 


Stonewall ~iU:On---~--=-60- g~:~::~:'-U-I-)p-e-r-p-ar-t··'l:y =-----
Stony :\tountain Penitentiary,. I 180 Argillaceous dolomite 


Ordovician 
 St~ny ~~. Shaie I~~__ Fossiliferous ('ale. shale; red. grey, green 
360 to 440 ---ji-;U7'pper dolomite Doiomrte~minor limestone --..-- 

Red River 	 Selkirk I 550 Dolomitic limestone, mottled 
Cat Head I Dolomite, cherty 
DOJ4 Head ~ Dulomitic limestone. mottled 

Wcoin-n-iC-p-e-g---+"'='=-"-'-=--~ 225 Quartzose ~and, sa.ndstone; shalet 
Cambrian 

440 to 520 D~d:Od= _ ==== 35 G~Uo:iti~an~to: 
__-L___~__________ 

·Numerals refer to age in millions of years. 
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ERA PERJOn* 

---0 Recent --

0 Pleistocene 
N 0 

"" Eocene to 0 2 Pliocene 
Z 0 - - -

_~I~_~ ~laeocell"~_ 

CretaceQus 

~ I .'w,~ 

~ l- -- -

l"":J'~'~ 
Triassic - PermTan~~~~ 

Q 

0 
N 

0 
>i: 
...: 
...l 

-< 
p.. 

) Penns. ylvanian L 155 to 240 

l
Mi~~I:lan-

240 to 265 

-- - -
I 

Devonian 
265 to 320 

Hilurian 
320 to 360 

Ordovician 
360 to 440 

Cambrian 
440 to 520 

TABLE 11 

GEOLOGIC FORMATIONS OF MANITOBA 

FORMATION MEMBER 

_ 1 s~.a~vi~de~sits~a~d~es,~og~ 
450 : Glacial deposits 
-~-!-- -

Not present in ~1nnitoba 

400 "hale, sandstone, lignite 
tE~~~;~i~;=~~-t~--------~---t----r.IO)(oJt·~andandsandst~ne~gJ;~~Ghgr~-

Hard grey siliceous shale 
1100 

Not present in Manitoba 

, 
Charles 

-~1issiOncanyon -l~..;;!);;"!omite ~--,,0.x~!.t,,-=--=--=--= 
300 Limestone. dolomite, anhydrite; oil 

~_ __production __ __ 
\\<~;ltewater1~-;ke-
rirden 580 Limestone. ar~iUaeeouB and cherty: 
Scallion shale; oil production 

Lodgepole 

l{outledee 
Bakken------~ '---+----55 Bl .. ek shale and siltstone ~-------

GROUP 

Qu'App;ne-~ 

Sa;k~~hewan 

Manitoba 

Elk Point 

Interlake 

Lyleton --"'r __ +-_-;1c;1:-;:5+~R=.=-cd dolomitic shale 
Nr;~~~ 130 FossiiTferou81imestone and dolomi~ 
l)uperow 560 ~haly limestone. dolomiTe~~hydri~ 

______ ~_~--i __ ---I ___ ._~._+---c::£y-"lical-.---~--_______ _ 
tiouris Hiver 

1st Red 300 ~2.:~~t4)n(>. evaporite, shale; cyclical 
-Da~·;;~I~ay 

2nd Reu 220 Limestone, anhydrite, basal red shale 
430 lIalltt". with putash. anhydrite, dolomite 

335 Dolomite, reef and inter~reef 
50 High ealeium limestone 

=-=-:=~---+----;;5:';0+~1)~ol·ollliteandShaIe. brickr.;;r-----

400 Dolomite 

_--1-____ ~~.~~ ___________ ~ ______ ~l()E __ uncon.!?_"_llli.~_~ ________ ~~_. ______ ~ ______ _ 

·Numerals refer to age in miUfons of years. 
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Winnipeg Formation 

The Winnipeg formation is exposed on several islands in, and along the middle 
part of the west shore of, Lake Winnipeg. It consists of a 45·foot basal sandstone 
unit composed of poorly consolidated well-rounded and frosted quartzose sand, 
and an upper 35-foot unit of interbedded shale and sandstone. Between the two 
units is a thin zone containing pyrite nodules. Silica sand has been re-covered from 
the outcrop on Black Island in Lake Winnipeg. 

Several sandstone outcrops, none over 20 feet thick, occur along the Pre
cambrian-Palaeozoic contact northwest of the north end of Lake Winnip<'g. Because 
the seas in which the Winnipeg sediments were deposited advanced from the south 
and southwest, the sediments in the northern area are thinner and younger, and 
the shale content is markedly lower than in the southern part. 

In the subsurface, the thickness of the formation increases from 80 feet at Lake 
Winnipeg to 225 feet in the southwest corner of the province wh('re it occurs at a 
depth of ov{'r 7,000 feet. The two outcrop units cannot be diffprentiatpd in the 
subsurface because of widespread facies variations. For example, in the Carman 
area and to the east, the formation is 200 feet thick, of which the lower 100 feet 
is predominantly shale, and the upper 100 feet predominantly sand; this sequence 
is the reverse of that in the outcrop areas. The Carman sand body is of importance 
as a potential aquifer in the area east of Winnipeg. 

Red lEver l;'ormation 

Outcrops of the predominantly carbonate Red Hiwr formation arc scattered 
in the northern part of the Red Hiver valley, tut none show lllorc than 50 feet of 
section and most, lcss than 20 feet. :\lore extensive outcr')p;;; occur along and weiSt 
of Lake Winnipeg, and along the Palaeozoic-Pr('cambrian contact northwest of 
the north end of Lake Winnipeg where dolomites form an escarpment up to 100 
feet high; outliers occur within the adjacent Shield area. 

In southern l\lanitoba, where the formation is 480 feet thick, it has been 
divided into the Dog Head, Cat Head, S€'lkirk, and UPPPl' dolomite members, but 
relationships between the units and their correlation with til€' sub"urface secti:m 
are not known definitely. 

The subsurface section increases in thicknpss to 550 fept along the south border 
of the province. The lower 100 to 150 feet is a mottl€'d dolomitic lillH'stone contain
ing large crphalopod and gastropod fossils; the basal part contains silt and clay 
impurities. The overlying 200 to 250 fr€'t arc bioclastic lillH'stones in which dolo
mitization proceeded to a more advanced stage, impart.ing a charach'ristic mottling. 
This section includes the Selkirk member frolll ,vhieh the w<'il-known Tyndall 
building stone is quarried. Some of the rocks in this section contain clwrt nodules, 
as well as large fossils. The degrep of dolomitization of both these zon('s increases 
to the north. 

Thp uppermost 100 to 150 f('et is a fin('-texture-d dolomit(', BOIll(' of whieh was 
formed possibly by primary chemical prpcipitation. Evaporitic conditions ('xisted 
during part of upper Hed HiveI' time and thin anhydrite b(·ds occur in tIl(' subsurface 
of the Virden-Birtle area. Locally, a thin bed of limestone occurs at the top of the 
formation. 
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Winnipeg Formation 

The "Winnipeg formation is exposed on several islands in, and along the middle 
part of the west shore of, Lake Winnipeg. It consists of a 45·foot basal sandstone 
unit composed of poorly consolidated well-rounded and frosted quartzose sand, 
and an upper 35-foot unit of interbedded shale and sandston('. Between the two 
units is a thin zone containing pyrite nodules. Silica sand has b('('n r('covercd from 
the outcrop on Black Island in Lake Winnipeg. 

Several sandstone outcrops, none over 20 feet thick, occur along the Pre
cambrian-Palaeozoic contact northwest of the north end of Lake Winnip<'g. Because 
the seas in which the Winnipeg sediments were d('posit('d advanced from th(' south 
and southwest, the sediments in the northern area are thinner and younger, and 
the shale content is markedly lower than in the southern part. 

In the subsurface, the thickness of the formation increase", from 80 feet at Lake 
Winnipeg to 225 feet in the southwest corner of the province wh('re it occurs at a 
depth of over 7,000 feet. The two outcrop units cannot be diffprentiated in the 
subsurfaec because of widespread facies variations. :For example, in the Carman 
area and to the east, the formation is 200 feet thick, of which the lower 100 feet 
is predominantly shale, and the upper 100 feet predominantly sand; this sequence 
is the reverse of that in the outcrop areas. The Carman saml body is of importance 
as a potential aquifpr in the arpa east of Winnipeg. 

Red Rivpr Formation 

Outcrops of the prpdominantly carbonate Red Riwr formation are scattered 
in the northern part of the Red Hiver valley, but none show more than 50 feet of 
section and 1I10st, less than 20 feet. ::Vlore extensive outcr:lp" occur alcmg and wcst 
of Lake "Winnipeg, and along the Palaeozoic-Prpcambrian contact northwpst of 
the north end of Lake Winnippg where dolomites form an escarpment up to 100 
feet high; outliers occur within the adjacent Shield area. 

In southern :Manitoba, where the formation is 480 f('(,t thick, it has been 
divided into the Dog Head, Cat Head, SPikirk, and UPPPr dolomite members, but 
relationships between the units and their corrdation with the subsurface secti:m 
are not known definitely. 

The subsurface section increases in thickness to 5.50 feet along the south border 
of the province. The lower 100 to 150 feC't is a mottlC'd dolomitic lillw"tone contain
ing large cephalopod and gastropod fossils; the basal part contains silt and clay 
impurities. The overlying 200 to 250 feet are bioclastic limestones in which dolo
mitization proceeded to a more advanced stage, imparting a eharact('ristic mottling. 
Thi", section includes the Selkirk member from which the wdl-known Tyndall 
building stone is quarried. Some of the rocks in this seetion contain chert nodules, 
as well as large fossils. The degrC'P of dolomitization of both these zones increases 
to the north. 

The uppermost 100 to 150 feet is a fine-textun·d dolomitC', SOJllP of which was 
formed possibly by primary chemical prC'cipitation. Evaporitic condit ions existed 
during part of upper Hed River time and thin anhydrite b(·ds occur in the subsurface 
of the Virden-Birtle area. Locally, a thin bed of limestonC' occurs at the top of the 
formation. 

13.5 



The sharp change from the clastic sediments of the Winnipeg formation to the 
Red River carbonates indicates steady subsidence of the sedimentary basin which 
continued until the onset of the evaporitic conditions in upper Red River time. An 
up warping surge followed, which caused the influx of argillaceous material of the 
Stony Mountain formation. 

Stony Mountain Formation 

The Stony ::VIountain formation is well exposed in a quarry at Stony Mountain, 
and complete l40-foot sections have been intersected in nearby wells. The lower part 
of the formation, the Stony Mountain shale member, is 75 feet thick and consists 
of a greenish to purple-grey argillaceous limestone with interbedded calcareous 
shale. It is separated by a 15-foot bed of argillaceous dolomite, the Penitentiary 
member, from the uppermost 50-foot Gunton member composed essentially of 
dolomite. The upper part of the Gunton member is argillaceous, sandy, and reddish 
in colour. 

The Stony Mountain formation thickens in the subsurface to 180 feet along the 
western boundary of the province. The shale content of the Stony Mountain shale 
member decreases northward from the outcrop area, and the dolomite content of 
the limestones increases. In western Manitoba, thin anhydrite beds indicate that 
evaporitic conditions existed in late Stony Mountain time. 

The Penitentiary member is strikingly mottled and is used as a decorative 
building stone. The Gunton dolomite is used for crushed stone, and was once 
quarried for marble in the Interlake area. 

Stonewall Formation 

In its outcrop area the Stonewall formation has a thickness of 50 feet, of which 
the lower 25 feet is exposed in several quarries at Stonewall. The quarry section 
consists of yellowish brown or grey dolomite that is mottled in places; it is used 
mainly as a source of high-magnesia lime. 

The subsurface section in southwestern ::Vlanitoba is almost uniform in thick
ness, ranging from 50 to 60 feet. The formation consists of mottled dolomitized 
limestone and dense dolomite with some thin shaly and sandy beds. In the south
west corner of the province only, a 10-foot bed of dense anhydrite occurs in the 
lower part of the section. The anhydrite marks the peak of another sedimentary 
cycle similar to those of Red River and Stony ::Vlountain times. The top of the 
Stonewall formation is marked by an argillaceous zone. 

The Stonewall formation, once thought to be of Silurian age, is now considered 
to be, at least in part, of Upper Ordovician age. Recent studies suggest that the 
Ordovician-Silurian boundary may lie within the formation (Brindle, 1960). 

Silurian 

Up to 400 feet of dolomite of Silurian age are present in Manitoba. The rocks 
are all included in the Interlake group; some geologists have attempted to divide 
them into units on the basis of periodic thin sandy or silty beds. 

136 

The sharp change from the clastic sediments of the Winnipeg formation to the 
Red River carbonates indicates steady subsidence of the sedimentary basin which 
continued until the onset of the evaporitic conditions in upper Red River time. An 
upwarping surge followed, whicb caused the influx of argillaceous material of the 
Stony Mountain formation. 

Stony Mountain Formation 

The Stony Mountain formation is well exposed in a quarry at Stony Mountain, 
and complete 140-foot sections have been intersected in nearby wells. The lower part 
of the formation, the Stony Mountain shale member, is 75 feet thick and consists 
of a greenish to purple-grey argillaceous limestone with interbedded calcareous 
shale. It is separated by a 15-foot bed of argillaceous dolomite, the Penitentiary 
member, from the uppermost 50-foot Gunton member composed essentially of 
dolomite. The upper part of the Gunton member is argillaceous, sandy, and reddish 
in colour. 

The Stony Mountain formation thickens in the subsurface to 180 feet along the 
western boundary of the province. The shale content of the Stony Mountain shale 
member decreases northward from the outcrop area, and the dolomite content of 
the limestones increases. In western Manitoba, thin anhydrite beds indicate that 
evaporitic conditions existed in late Stony Mountain time. 

The Penitentiary member is strikingly mottled and is used as a decorative 
building stone. The Gunton dolomite is used for crushed stone, and was once 
quarried for marble in the Interlake area. 

Stonewall Formation 

In its outcrop area the Stonewall formation has a thickness of 50 feet, of which 
the lower 25 feet is exposed in several quarries at Stonewall. The quarry section 
consists of yellowish brown or grey dolomite that is mottled in places; it is used 
mainly as a source of hi~h-magnesia lime. 

The subsurface section in southwestern Manitoba is almost uniform in thick
ness, ranging from 50 to 60 feet. The formation consists of mottled dolomitized 
limestone and dense dolomite with some thin shaly and sandy beds. In the south
west corner of the province only, a 10-foot bed of dense anhydrite occurs in the 
lower part of the section. The anhydrite marks the peak of another sedimentary 
cycle similar to those of Red River and Stony Mountain times. The top of the 
Stonewall formation is marked by an argillaceous zone. 

The Stonewall formation, once thought to be of Silurian age, is now considered 
to be, at least in part, of Upper Ordovician age. Recent studies suggest that the 
Ordovician-Silurian boundary may lie within the formation (Brindle, 1960). 

Silurian 

Up to 400 feet of dolomite of Silurian age are present in Manitoba. The rocks 
are all included in the Interlake group; some geologists have attempted to divide 
them into units on the basis of periodic thin sandy or silty beds. 
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INTERLAKE GROUP 

The top part of the Interlake group in southern Manitoba has been removed 
by pre-middle Devonian erosion and the thickness decreases from 400 feet in the 
southwestern corner of the province to zero at the erosion edge just west of Winnipeg. 
Outcrops are scattered through the Interlake region from Inwood to The Pas. 
White high magnesia lime is produced from Silurian dolomite quarried at Inwood. 

The Interlake group is characterized by limited variation in lithology. The 
dolomite is generally extremely fine textured in the lower part and fine to medium 
grained and crystalline in the upper part. The rocks consist of reef deposits and 
associated inter-reef bioclastic material; numerous fossils occur within the group. 
Some of the dolomite was formed by primary deposition, and the greater part of the 
strata was deposited in shallow seas. Evidence of evaporitic conditions is shown by 
local thin anhydritic beds. Limestone occurs locally in the upper part of the formation. 

The gypsum-anhydrite deposits at Gypsumville are over 100 feet thick and 
lie within the outcrop belt of Silurian rocks; however, no direct contacts between 
the gypsum and surrounding rocks have been found. The Precambrian ridge east of 
the gypsum deposit may have resulted in a local shallow basin in 'Which evaporitic 
conditions existed, possibly in Silurian time. 

Devonian 

The Devonian strata comprise the thickest unit of the Palaeozoic section, and 
over 1,400 feet of Devonian rocks are present in the southwest corner of Manitoba. 
Only the lower half of the Devonian section is exposed; the upper half is covered by 
overlapping younger rocks. The outcrop belt extends from the southeast shore of 
Lake Manitoba northwest to beyond Dawson Bay on Lake Winnipegosis. The 
subdivisions of the Devonian system are shown in Table 11. 

ELK POINT GROUP 

Ashern Formation 

The Ashern formation was deposited in Middle Devonian seas which trans
gressed the eroded and weathered surface of Silurian strata. It is exposed in a 
narrow belt northeast of Lake Manitoba where it consists of 25 feet of brick red to 
greyish orange argillaceous dolomite. In some places the lower few feet consist of 
a breccia in which the argillac~ous dolomite contains fragments of the underlying 
Silurian dolomite. Residual red clay is associated in many places with this lower, 
unconformable contact. Small pyrite nodules are scattered throughout the 
formation. 

The Ashern formation is 10 to 50 feet thick in the subsurface, and consists of 
red and green dolomitic shale and red and purplish argillaceous dolomite. Breccia 
and red clay occur at the lower contact, and the basal beds contain quartz silt and 
sand. 

Elm Point Limestone 

Overlying the Ashern formation is the finely granular, yellowish grey Elm 
Point limestone. The formation is about 50 feet thick in the outcrop belt along the 
northeast shore of Lake Manitoba, and shows a striking yellowish brown mottling, 
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INTERLAKE GROUP 

The top part of the Interlake group in southern Manitoba has been removed 
by pre-middle Devonian erosion and the thickness decreases from 400 feet in the 
southwestern corner of the province to zero at the erosion edge just west of Winnipeg. 
Outcrops are scattered through the Interlake region from Inwood to The Pas. 
White high magnesia lime is produced from Silurian dolomite quarried at Inwood. 

The Interlake group is characterized by limited variation in lithology. The 
dolomite is generally extremely fine textured in the lower part and fine to medium 
grained and crystalline in the upper part. The rocks consist of reef deposits and 
associated inter-reef bioclastic material; numerous fossils occur within the group. 
Some of the dolomite was formed by primary deposition, and the greater part of the 
strata was deposited in shallow seas. Evidence of evaporitic conditions is shown by 
local thin anhydritic beds. Limestone occurs locally in the upper part of the formation. 

The gypsum-anhydrite deposits at Gypsumville are over 100 feet thick and 
lie within the outcrop belt of Silurian rocks; however, no direct contacts between 
the gypsum and surrounding rocks have been found. The Precambrian ridge east of 
the gypsum deposit may have resulted in a local shallow basin in 'Which evaporitic 
conditions existed, possibly in Silurian time. 

Devonian 

The Devonian strata comprise the thickest unit of the Palaeozoic section, and 
over 1,400 feet of Devonian rocks are present in the southwest corner of Manitoba. 
Only the lower half of the Devonian section is exposed; the upper half is covered by 
overlapping younger rocks. The outcrop belt extends from the southeast shore of 
Lake Manitoba northwest to beyond Dawson Bay on Lake Winnipegosis. The 
subdivisions of the Devonian system are shown in Table 11. 

ELK POINT GROUP 

Ashern Formation 

The Ashern formation was deposited in Middle Devonian seas which trans
gressed the eroded and weathered surface of Silurian strata. It is exposed in a 
narrow belt northeast of Lake Manitoba where it consists of 25 feet of brick red to 
greyish orange argillaceous dolomite. In some places the lower few feet consist of 
a breccia in which the argillac~ous dolomite contains fragments of the underlying 
Silurian dolomite. Residual red clay is associated in many places with this lower, 
unconformable contact. Small pyrite nodules are scattered throughout the 
formation. 

The Ashern formation is 10 to 50 feet thick in the subsurface, and consists of 
red and green dolomitic shale and red and purplish argillaceous dolomite. Breccia 
and red clay occur at the lower contact, and the basal beds contain quartz silt and 
sand. 

Elm Point Limestone 

Overlying the Ashern formation is the finely granular, yellowish grey Elm 
Point limestone. The formation is about 50 feet thick in the outcrop belt along the 
northeast shore of Lake Manitoba, and shows a striking yellowish brown mottling, 
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PLATE XIII 

A. Crelaceo us shales along highway No. S near La Riviere . 

B. Ordovician Limestone, Black Rear Jsland, Lake Winnipeg. 
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P LATE XIII 

A. Cretaceous shales along highway No. S near L a Riviere. 

B. Ordovician Limestone, Black Rea'( I sland, Lake Winnipeg. 
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the result of incipient dolomitization. Some thin beds within the formation are 
highly fossiliferous. The rock is quarried at Steep Rock and Spearhill as a high~ 
calcium limestone, but has a slightly higher dolomite content to the south at Oak 
Point. 

The Elm Point limestone is typically developed in the subsurface in the area 
adjacent to the outcrop belt. However, it is a local basal limestone facies, and 
throughout most of southwestern .Manitoba it grades to a calcareous dolomite which 
is included in the Winnipegosis formation. 

Winnippgosis Formation 

The Winnipegosis formation is well exposed along the shores of Lah Manitoba 
and Lake Winnippgosis, and is composed of reef and inter~rpef facies. The reefs 
consist of hard dense massive dolomite, commonly highly fossilifprous. Inter~reef 

deposits consist of poorly fossiliferous beddC'd dolomite containing some thin shaly 
bands. The formation varies in thickness from 70 to 100 feet in inter-reef areas up 
to 335 feet in reefs. The reefs formed in a normal marine environment on the 
shelf of the Elk Point basin. 

The upper beds of the formation are anhydritic in the subsurface, and towards 
the center of the basin the formation varies from 40 to 150 feet in thickness, where 
the upper part of the Winnipegosis formation grades laterally into the Prairie 
evaporite. 

Prairie Evaporite 

The Prairie evaporite is present only in the subsurface and extends from 
southwest of Lake Manitoba westward into Saskatchewan. On the shelf area east 
of Oak Lake it consists of 10 to 35 feet of anhydrite. Basinward from Oak Lake, 
where the fonnation thickens rapidly to 430 feet along the Saskatchewan boundary, 
the formation consists mainly of halite; some thin beds of potassium salts occur in 
the upper part of the formation. The potassium salts, which are precipitated only 
from vpry concentrated br:nes, indicate that evaporation to dryness may have 
occurred within the basin during the latter part of Elk Point time. 

MA:,(ITOBA GROUP 

Dawson Bay Formation 

This formation outcrops in the vieinity of Dawson Bay at the northwest end 
of Lake Winnipegosis. The basal 30 to 40 feet is a red to greenish grey shale called 
the "second Hed Beds" which form an excellent stratigraphic marker. The re
mainder of the 100~ to 200~foot s('ction consists of argillaceous and fossiliferous 
limestones, calcareous shale, and a possible reef limestone in the basinward part. 
Some massive anhydrite occurs in the upper part of the formation in the basin area. 
The sequence of strata represents the essentially eyclical shale~limestonc~evaporite 
nature of the formation. This eyele is similar to that of the underlying Elk Point 
group (Ashern, Winnipegosis, Prairie evaporite formations) and is repeated again, 
in places incompletely, in the overlying Devonian formations. 
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the result of incipient dolomitization. Some thin beds within the formation are 
highly fossiliferous. The rock is quarried at Steep Rock and Spcarhill as a high
calcium limestone, but has a slightly higher dolomite content to the south at Oak 
Point. 

The Elm Point limestone is typically developed in the subsurface in the area 
adjacent to the outcrop belt. However, it is a local basal limestone facies, and 
throughout most of southwestern Manitoba it grades to a calcareous dolomite which 
is included in the Winnipegosis formation. 

Winnipegosis Formation 

The Winnipegosis formation is well exposed along the shores of Lake Manitoba 
and Lake Winnipegosis, and is composed of reef and inter-reef facies. The reefs 
consist of hard dense massive dolomite, commonly highly fossiliferous. Inter-reef 
deposits consist of poorly fossiliferous bedded dolomite containing some thin shaly 
bands. The formation varies in thickness from 70 to 100 feet in inter-reef areas up 
to :335 feet in reefs. The reefs formed in a normal marine environment on the 
shelf of the Elk Point basin. 

The upper beds of the formation are anhydritic in the subsurface, and towards 
the center of the basin the formation varies from 40 to 150 feet in thickness, where 
the upper part of the Winnipegosis formation grades laterally into the Prairie 
evaporite. 

Prairie Evaporite 

The Prairie evaporite is present only in the subsurface and extends from 
southwest of Lake Manitoba westward into Saskatchewan. On the shelf area east 
of Oak Lake it consists of 10 to 35 feet of anhydrite. Basinward from Oak Lake. 
where the formation thickens rapidly to 430 feet along the Saskatchewan boundary, 
the formation consists mainly of halite; some thin beds of potassium salts occur in 
the upper part of the formation. The potassium salts, which are precipitated only 
from very concentrated br;nes, indicate that evaporation to dryness may have 
occurred within the basin during the latter part of Elk Point time. 

MANITOBA GROUP 

Dawson Bay Formation 

This formation outcrops in the vicinity of Dawson Bay at the northwest end 
of Lake Winnipegosis. The basal 30 to 40 feet is a red to greenish grey shale called 
the "second lkd Beds" which form an excellent stratigraphic marker. The re
mainder of the 100- to 200-foot spction conf'ists of argillaceous and fossiliferous 
limestones, calcareous shale, and a possible reef limestone in the basinward part. 
Some massive anhydrite occurs in the upper part of the formation in the basin area. 
The sequence of strata represents the essentially cyelical shale-limestone-evaporite 
nature of the formation. This cycle is similar to that of the underlying Elk Point 
group (Ashern, \Yinnipegosis, Prairie evaporite formations) and is repeated again, 
in places incompletely, in the overlying Devonian formations. 
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Souris River Formation 

The upper part of the Manitoba group comprising the 200- to 300-foot thick 
Souris River formation, consists of several shale-limestone-evapol'ite cycles. The 
basal red and green shales are called the ":First Red Beds," and are overlain by 25 
feet of argillaceous limestone and 50 feet of high-calcium limestone, the Point 
Wilkins member. This member is well exposed at Point Wilkins on Dawson Bay, 
and in a quarry north of ::Vlafeking. It is overlain by a massive thick-bedded 
dolomite, of which 10 feet is exposed. 

The remainder of the formation, not exposed in outcrop, consists of several 
repeated shale-limestone-evaporite cycles, usually thin and incomplete. Thin 
evaporitic beds (anhydrite and anhydritic dolomite) and argillaceous zones are 
interbedded with the carbonates. The upper limit of the formation is a 25- to 50
foot zone of grey shale and argillaceous limestone. 

SASKATCHEWAN GRoep 

Duperow Formation 

The Duperow and younger Devonian formations occur only in the subsurface. 
The Duperow formation, which attains a thickness of 560 feet in Manitoba, con
sists of several cyclical sequences of argillaceous limestone, fossiliferous limestone, 
reef dolomite, anhydritic dolomite, and anhydrite. The upper contact is marked by 
a 10- to 30-foot zone of red and green dolomitic shale and argillaceous limestone. 
The Devonian seas reached their maximum extent in Duperow time. 

Nisku Formation 

The upper 130 feet of the Saskatchewan group, composed of highly fossiliferous 
fragmental limestone and dolomite, is included in the Nisku formation. The unit 
is a widespread biostromal reef complex deposit that shows little variation in 
thickness. 

Qu' ApPELLE GROUP 

Lyleton Formation 

The youngest Devonian strata in Manitoba are the red dolomitic shales of the 
Lyleton formation which ranges in thickness from 20 to 115 feet, thinning to the 
east. Some strata are anhydritic and in places the formation contains some fine 
quartz sand. The deposition of these sediments was influenced by an evaporitic 
environment to the west. They represent the last deposits of the Devonian seas 
prior to their withdrawal at the end of Devonian time. A limited period of erosion 
followed before the advance of Mississippian seas. 

Mississippian 

Mississippian strata occur only in the subsurface in the southwestern part of 
Manitoba, and reach a maximum thickness of 1,000 feet under the southwest corner 
of the province. They are of particular interest as they are the only known oil
bearing rocks of commercial importance in the province. The strata are divided 
in ascending order into the Bakken, Lodgepole, Mission Canyon, and Charles 
formations. 
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Souris River Formation 

The upper part of the :Manitoba group comprising the 200- to 300-foot thick 
Souris River formation, consists of several shale-limestone-evaporite cycles. The 
basal red and green shales are called the "First Red Beds," and are overlain by 25 
feet of argillaceous limestone and 50 feet of high-calcium limestone, the Point 
Wilkins member. This member is well exposed at Point Wilkins on Dawson Bay, 
and in a quarry north of Mafeking. It is overlain by a massive thick-bedded 
dolomite, of which 10 feet is exposed. 

The remainder of the formation, not exposed in outcrop, consists of several 
repeated shale-limestone-evaporite cycles, usually thin and incomplete. Thin 
evaporitic beds (anhydrite and anhydritic dolomite) and argillaceous zones are 
interbedded with the carbonates. The upper limit of the formation is a 25- to 50-
foot zone of grey shale and argillaceous limestone. 

SASKATCHEWA~ GROUP 

Duperow Formation 

The Duperow and younger Devonian formations occur only in the subsurface. 
The Duperow formation, which attains a thickness of 560 feet in Manitoba, con
sists of several cyclical sequences of argillaceous limestone, fossiliferous limestone, 
reef dolomite, anhydritic dolomite, and anhydrite. The upper contact is marked by 
a 10- to 30-foot zone of red and green dolomitic shale and argillaceous limestone. 
The Devonian seas reached their maximum extent in Duperow time. 

Nisku Formation 

The upper 130 feet of the Saskatchewan group, composed of highly fossiliferous 
fragmental limestone and dolomite, is included in the Nisku formation. The unit 
is a widespread biostromal reef complex deposit that shows little variation in 
thickness. 

Qu' ApPELLE GROUP 

Lyleton Formation 

The youngest Devonian strata in Manitoba are the red dolomitic shales of the 
Lyleton formation which ranges in thickness from 20 to 115 feet, thinning to the 
east. Some strata are anhydritic and in places the formation contains some fine 
quartz sand. The deposition of these sediments was influenced by an evaporitic 
environment to the west. They represent the last deposits of the Devonian seas 
prior to their withdrawal at the end of Devonian time. A limited period of erosion 
followed before the advance of Mississippian seas. 

Mississippian 

Mississippian strata occur only in the subsurface in the southwestern part of 
Manitoba, and reach a maximum thickness of 1,000 feet under the southwest corner 
of the province. They are of particular interest as they are the only known oil
bearing rocks of commercial importance in the province. The strata are divided 
in ascending order into the Bakken, Lodgepole, Mission Canyon, and Charles 
formations. 
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Bakken Formation 

::\iississippian seas advanced from the west over the slightly eroded surface of 
Devonian rocks and deposited up to 55 feet of black shales and siltstones of the 
Bakken formation, probably under swamp conditions. The formation is divided 
into Lower, Middle, and Upper Bakken members. 

The Lower Bakken member consists of 10 to 15 feet of black bituminous shale 
and is present only in the Waskada area. The Middle Bakken member consists of 
25 to 30 feet of very fine-grained partly pyritic calcareous sandstone that has 
a wider extent that the Lower Bakken member. The Upper Bakken member 
consists of 3 to 11 feet of calcareous shale which is black in the south and reddish 
in the north part of the area. 

Lodgepole "Formation 

The Lodgepole formation consists predominantly of argillaceous limestone 
up to 580 feet thick. However, the lower part is exceedingly variable in lithology. 
In the eastern area the lower part consists of relatively clean limestone in which 
several members can be distinguished: the basal brown to black Routledge shale, 
in the Virden and Turtle Mountain areas only; the thick Scallion member of cherty 
limestone; and the Virden and Whitewater Lake beds of cyclically interbedded 
limestones and some calcareous shales. In the western area the lower part of the 
Lodgepole consists of a heterogeneous assemblage of calcareous shale and argillace
ous limestone. The upper part of the Lodgepole formation is as much as 300 feet 
thick and consists of widespread limestone alternating with argillaceous limestone. 

Almost all of Manitoba's oil production has been obtained from the middle 
part of the Lodgepole formation, including the upper part of the Scallion member, 
and the Virden and Whitewater Lake beds. 

Mission Canyon and Charles Formations 

The upper 400 feet of the Mississippian section is a complex cyclical sequence 
of carbonate beds and interbedded evaporite layers. The contact between the 
Mission Canyon and Charles formations is placed at the base of the second lowest 
evaporite bed; the lowermost evaporite bed is included as the MC-2 member of the 
Mission Canyon formation; the two formations are in part laterally equivalent. 

The basal part, or MC-l member, of the Mission Canyon formation is composed 
of limestone and dolomite. Toward the basin margins, the member changes laterally 
to the evaporitic MC-2 member composed of anhydrite and dolomite, and the two 
members constitute a complete evaporite cycle. The overlying MC-3 member of 
fossiliferous fragmental limestone, in part anhydritic or dolomitic, occurs only in 
the extreme southwest corner of the province; it shows a similar lateral or facies 
change to evaporites of the Charles formation. 

The Charles formation grades from dense dolomite and anhydritic dolomite to 
anhydrite, and is in part argillaceous and sandy. It has a maximum thickness of 
115 feet in the southwest corner of Manitoba, but has been truncated eastward by 
pre-Jurassic erosion. The Charles and Mission Canyon formations were deposited 
during the regressive stage of the Mississippian seas when restricted evaporitic 
conditions existed at the margin of the basin. 
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Bakken Formation 

Mississippian seas advanced from the west over the slightly eroded surface of 
Devonian rocks and deposited up to 55 feet of black shales and siltstones of the 
Bakken formation, probably under swamp conditions. The formation is divided 
into Lower, Middle, and Upper Bakken members. 

The Lower Bakken member consists of 10 to 15 feet of black bituminous shale 
and is present only in the Waskada area. The Middle Bakken member consists of 
25 to 30 feet of very fine-grained partly pyritic calcareous sandstone that has 
a wider extent that the Lower Bakken member. The Upper Bakken member 
consists of 3 to 11 feet of calcareous shale which is black in the south and reddish 
in the north part of the area. 

Lodgepole Formation 

The Lodgepole formation consists predominantly of argillaceous limestone 
up to 580 feet thick. However, the lower part is exceedingly variable in lithology. 
In the eastern area the lower part consists of relatively clean limestone in which 
several members can be distinguished: the basal brown to black Routledge shale, 
in the Virden and Turtle Mountain areas only; the thick Scallion member of cherty 
limestone; and the Virden and Whitewater Lake beds of cyclically interbedded 
limestones and some calcareous shales. In the western area the lower part of the 
Lodgepole consists of a heterogeneous assemblage of calcareous shale and argillace
ous limestone. The upper part of the Lodgepole formation is as much as 300 feet 
thick and consists of widespread limestone alternating with argillaceous limestone. 

Almost all of Manitoba's oil production has been obtained from the middle 
part of the Lodgepole formation, including the upper part of the Scallion member, 
and the Virden and Whitewater Lake beds. 

Mission Canyon and Charles Formations 

The upper 400 feet of the Mississippian section is a complex cyclical sequence 
of carbonate beds and interbedded evaporite layers. The contact between the 
Mission Canyon and Charles formations is placed at the base of the second lowest 
evaporite bed; the lowermost evaporite bed is included as the MC-2 member of the 
Mission Canyon formation; the two formations are in part laterally equivalent. 

The basal part, or MC-1 member, of the Mission Canyon formation is composed 
of limestone and dolomite. Toward the basin margins, the member changes laterally 
to the evaporitic MC-2 member composed of anhydrite and dolomite, and the two 
membe.rs constitute a complete evaporite cycle. The overlying MC-3 member of 
fossiliferous fragmental limestone, in part anhydritic or dolomitic, occurs only in 
the extreme southwest corner of the province; it shows a similar lateral or facies 
change to evaporites of the Charles formation. 

The Charles formation grades from dense dolomite and anhydritic dolomite to 
anhydrite, and is in part argillaceous and sandy. It has a maximum thickness of 
115 feet in the southwest corner of Manitoba, but has been truncated eastward by 
pre-Jurassic erosion. The Charles and Mission Canyon formations were deposited 
during' the regressive stage of the Mississippian seas when restricted evaporitic 
conditions existed at the margin of the basin. 
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A small amount of oil production has been obtained from the NI ('-1 and :\H '-3 
members of the :Mission Canyon formation in :\Tanitoba. 

MESOZOIC ERA 

The deposits of the :Mes()zoic era consist of a thick seqlH'nCe of .J ura:-;sic and 
Cretaceous rocks, predominantly shales, dC'posited unconformably on top of Palaeo
zoic rocks. Following the retrC'at of the :Mississippian ,,('as, the Palaeozoic st.rata 
were subjected to a long period of erosion until the deposition of tl!(' .Jurassic Amar
anth formation. ThC' eroded surface had a local topographic rdid of 20 to :300 fpet. 
the relief being greatest wherC' the' edge of the :\Iississippian strata f,mrwd an 
escarpment. 

Jnrassic 

No surface exposures of the .Jurassic rocks are known in Manitoba as the 
expected outcrop bdt is covC'red by glacial drift. The .Juras;;ic strata thichn to the 
sout.hwest and are almost 1,000 feet thiek in the southwestel'll COl'lllT of tb(~ province. 
The section has been divided in ascpnding orckr into the Amaranth, Hc·ston, :\Tdit·a. 
and Waskada formations. 

Amaranth Formation 

The lower part of the Amaranth formation consists of widpspread lwl beds; 
they are thin or absent over the Mississippian escarpment. but reach a maximum 
thickness of 160 feet in southwestern :Manitoba. The predominant rock type is a. 
reddish brown dolomitic shale; the lower part is more sandy and silty and the upper 
part contains orange-pink anhydrite beds up to 1 foot thick. 

Thick beds of anhydrite, with some interbeds of shah- and dolclll1itp, form the 
upper Amaranth unit, which attains a thickneRs of 175 fept along the we;;tern 
boundary of the province. To thp east where the format,ion is close to the surface, 
most of the anhydrite has been convert('d to gypsum; this rock is min('d n('ar the 
town of Amaranth. 

Heston Formation 

The Heston formation consists of 15 to 150 feet of intcrhpdded argillaceous 
limestone and shale, deposited under mo1'(' normal marine conditions. The shale 
is concentrated in the lower part of the formation and the lower contact i;; marked 
by a thin br('ccia zone. The top of the formation is Illarkpd by a thin zon(' of shallow
water sandy oolitic limestone. 

~ldita Formation 

The lower part of the ::\crelita formation is composed of up to 200 fept of vari
coloured shales with thin sandstolle interbeds. The ('nclosed fossils are of both 
marine and non-marine types, indicating that the s(,dinwnt.s wer(~ deposited under 
shifting marine and terrestrial conditions. The upper part, wilh a maximum 
thickness of 275 f('(;t, consists of green calcareous shak~ with thin beds of coquina 
and dense limestone, and some thin lenses of anhydritt'. In the; southern part of the 
province the top of the Melita formation is markC'Ci by a limestonC' bed composed 
of sh('11 fragments and ooliles. 
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A small amount of oil production has been obtained from th(' J\'IC-l and :\1C-3 
mcmbers of the Mission Canyon formation in ~Tanitoba. 

MESGZOlC EI?A 

The deposits of the Mesozoic era consist of a thick 6cqlwnc(' of Jurassic and 
Cretaceous rocks, predominantly shales, drpot-litrd unconformably on top of Palaeo
zoic rocks. Following t.he retrrat of the Mistsissippiun s('as, the Palacozoic st.rata 
wcrr subjccted to a long period of erosion until th(' (kposition of tlIp .Jurassic Amar
anth formation. The erodpd surface had a local topographic rplid of 20 to :300 fpet, 
the relief being gl'(~atest where thp edgp of the :VIis.sissippian strata fm'!Ywd an 
escarpment. 

Jurassic 

~o surface exposures of the Jurassic roeks are known in Manitoba as the 
expected outcrop belt is covpred by glacial drift. The .)uras;.;ic strata thicken to the 
southwest and arc almost 1,000 feet thick in the f)outhwestern cornn of the province. 
The section has been divided in af)cending ordm' into the Amaranth, Heston, :\1dita, 
and Waskada formations. 

Amaranth Formation 

The lower part of the Amaranth formation consists of widpsprcad red beds; 
they are thin or absent over the Mississippian escarpment, but reach a maximum 
thickness of 160 feet in southwestern Manitoba. The prpdominant rock typc is 2, 

reddish brown dolomitic shale; the lower part is more Randy and f'ilty and t.he upper 
part contains orange-pink anhydrite beds up to 1 foot thick. 

Thick beds of anhydrite, with some interbeds of shale and doioll1it(', form the 
upper Amaranth unit, which attains a thiekr1C'RR of 175 fed, along th(' 'n~Rtern 
boundary of the province. To the east where the format.ion is close to trlP surface, 
most of the anhydrite has been convertpd to gyp1:'urn; this rock iR mined near the 
town of Amaranth. 

Reston Formation 

Thc Rcston formation consists of 15 to 150 feet of interhedded argillaceous 
limestone and shale, deposited under more normal marine conciitiomL The shale 
is concentrated in the lower part of the formation and the lowl'r contact is marked 
by a thin breccia zone. The top of the formation is markpd by a thin zone of Rhallow
water sandy oolitic limestone. 

Melita Formation 

The lower part of the ylelita formation is composed of lip to 200 fe(·t of vari
coloured shales with thin sandstone interbeds. The (·nclosed fosRiiR are of both 
marine and non-marine types, indicating that fhp sedilfwnts wer(' dppof'ited under 
shifting marine and terrestrial conditionf'. The upp<'r part, with a maximum 
thickness of 275 feet, consists of green calcareous shabo; with thin \)('(}s of coquina 
and dense limestone, and some thin lenses of anhydrite. In the southern part of the 
province the top of the :\ldita formation is marked by a limestone bed composed 
of shell fragments and oolites. 
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Waskada Formation 

The Waskada formation has a maximum thickness of 175 feet and occurs only 
as a tongue-like extension from North Dakota north to the Virden area. The lith
ology is variable, but the dominant rock type is shale of various colours and in part 
bentonitic. The formation was subjected to pre-Cretaceous erosion, and much of it 
was removed. 

Cretaceous 

Cretaceous rocks underlie the second prairie level, outcrop along the Manitoba 
escarpment, and form the bedrock under a deep drift cover in a narrow belt along 
the base of the escarpment. The strata dip gently to the west and southwest, and 
the eHcarpment has formed because the hard Odanah shale overlies softer rocks. 
The Cretaceous rocks unconformably overlie Jurassic and earlier rocks and, in the 
Turtle Mountain area, are overlain by Tertiary formations. The stratigraphic 
division of the thick CretaceouH section is listed in Table 11. 

Swan River Formation 

The Swan River formation is present in two main areas in Manitoba separated 
by a belt. extending east and west from Brandon in which it is thin or absent. It is 
possible that the areas to the north and south of thi" belt are of different age and 
ori/1;in. 

No outcrops of the Swan River formation are known in the southern area, but 
subsurface information indicates the formation ranges in thickness from 10 to 200 
feet, and consists of grey calcareous shale overlain by unconsolidated pure quartz 
sand. Glauconite and shell fragments indicate a mal'inc origin for at least part of 
the rocks, all of which are Lower Cretaceous in age. 

In the northern area, where the type outcrop is present (in the Swan Hiver 
valley) the thickness and lithology are more variable. The formation is at least 300 
feet thick in the Duck Mountain area, and consists of unconsolidated sand, sand
stone, grey shale, carbonaceouil shale, and some thin lignite beds. The rocks appear 
to be of non-marine origin and lnay be the equivalent of marine Jurassic rocks in 
the: southern area. 

In the subsurface, t.he Swan HiveI' formation consists of grey to black non
calcareous shale and sandstone composed of poorly eonsolidated coarse quartz 
grains, and in places containing pyrite. 

Ashville Formation 

Outcrops of the Ashville formation are known only in the area northward from 
Kelwood. The formation is HlO fed thick Hlong the northpast edge of its occurrence, 
and increases rf'gularly southwestward to 37,1') fcpt along the west boundary of the 
province. It consists of H lower dark grey c1aypy shale containing some glauconite 
and an upppr greasy black carbonaceous shale. In the nortlwrn area a few bands of 
silt and bentonite are present within the upper shale. 

In the subsurface, a silt or sand member, the "Ashville sand," occurs bptween 
the two shah'S in an area north('Hst of Virden and Killarney and extending as far 
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Waskada Formation 

The Waskada formation has a maximum thickness of 175 feet and occurs only 
as a tongue-like extension from Korth Dakota north to the Virden area. The lith
ology is variable, but the dominant rock type is shale of various colours and in part 
bentonitic. The formation was subjected to pre-Cretaceous erosion, and much of it 
was removed. 

Cretaceous 

Cretaceous rocks underlie the second prairie level, outcrop along the Manitoba 
escarpment, and form the bedrock under a de(~p drift cover in a narrow belt along 
the base of the escarpment. The strata dip gently to the west and southwest, and 
the escarpment has formed because t.he hard Odanah shale overlies softer rocks. 
The Cretaceous roeks unconformably overlie Jurassie and earlier rocks and, in the 
Turtle :Mountain area, are overlain by Tertiary formations. The stratigraphic 
division of the thick Cretaceous section is listed in Table 11. 

Swan River Formation 

The Swan River formation is present in two main areas in Manitoba separated 
by a belt extending east and west from Brandon in which it is thin or absent. It is 
possible that the areas to the north and south of thiR belt are of different age and 
ori!!;in. 

No outcrops of the Swan River formation are known in the southern area, but 
subsurface information indicates the formation ranges in t.hickness from 10 to 200 
feet, and consists of grey calcareous shale overlain by unconsolidated pure quartz 
sand. Glauconite and shell fragments indicate a maline origin for at least part of 
the rocks, all of which arc Lower Cretaceous in age. 

In the northern area, whel'e' the type outcrop is present (in the Swan HiveI' 
valley) t.he thickness and lithology are more variable. The formation is at least 300 
feet thick in the Duck Mountain area, and consists of unconsolidated sand, sand
stone, grey shale, carbonaceous shale, and some thin lignite beds. The rocks appear 
to be of non-marine origin and may be the equivalent of marine .Jurassic rocks in 
the southern area. 

In t.hc subsurface, the Swan HiveI' formation consists of grey to black non
calcareous shale and sandstone composed of poorly consolidated coarse quartz 
grains, and in places containing pyrite. 

Ashville Fonnation 

Outcrops of the Ashville formation are knmvn only in the area northward from 
Kelwood. The formation is 1.50 feC't thick along the northpast C'dge of its occurrence, 
and increases regularly southwestward to :37.5 feet along the west boundary of the 
province. It consists of a lower dark grey clayey shale containing some glauconite 
and an UPPPl' greasy black carbonaceous shale. In the nortlH'rn area a few bands of 
silt and bentonite are present within the upper shale. 

In the suhsurface, a silt or sand mc·mber, the "Ashvilk sand," Occurs b('tween 
the t\\'o shal('s in an area nortllPust of Virden and Killarney and ('xt.Pnding as far 
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as Clear Lake and Neepawa. Its thickness is generally 5 to 25 feet but increases in 
several places to over 70 feet. 

Favel Formation 

The Favel formation consists mainly of a grey shale speckled with white 
calcareous material. In subsurface correlations, this section is called the "second 
specks" and forms an excellent marker bed throughout the western Canadian 
prairie region. The formation has a fairly uniform thickness, ranging from 90 to 
125 feet in the south and 70 to 100 feet in the north. Outcrops have been found only 
in the Assiniboine River valley and to the north. 

Limestone occurs in thin lenticular zones near the top of the formation; in the 
northern area some impure grey limestone occurs near the middle of the formation. 
The formation also contains some thin bentonite partings. 

Vermilion River Formation 

The Vermilion River formation has been divided in ascending order into the 
Morden, Boyne, and Pembina members. 

The Morden member consists of dark grey non-calcareous shale which in 
places is fairly snft and somewhat fissile. It is about 200 feet thick in the southern 
outcrop area along Pembina Mountain, but only 30 to 50 feet thick in the area 
north of Vermilion River. The beds contain: numerous concretions of calcareous 
clay; pyrite as concretions, irregular masses, or thin layers; and selenite (gypsum) 
crystals scattered through the shale. A yellow iron SUlphate mineral occurs as 
crusts or thin partings in the shale. The shale is very carbonaceous and oil and gas 
can be distilled from it, although their concentration is much below economic 
quantities. Near Learys, on the northeast edge of Pembina Mountain, the top few 
feet of the Morden member have been used in making face brick. 

The shale of the Boyne member is distinguished from that of the Morden 
member by an increase in lime content. On exposure to the atmosphere the Boyne 
shale becomes grey and numerous small specks of limy material appear on the sur
face; the member is called the "first specks" and is a useful stratigraphic marker 
bed. The Boyne member is well exposed in numerous outcrops along Pembina 
Mountain, and is 150 feet thick in that area. It thins northward to 40 feet at 
Porcupine Mountain, and has a lower lime content there. In the southern area a 
7- to 8-foot bed of hard, highly calcareous, buff-weathering shale is present in the 
middle of the section, and was formerly used in the production of natural cement. 
Thin bentonite beds and partings occur throughout the Boyne member. 

The basal part of the Pembina member has a striking banded appearance 
caused by alternating layers of dark grey to black shale and pale yellow non-swelling 
bentonite. The bentonite is quarried along the edge of Pembina Mountain, (see 
fig. 38) where 11 bands of bentonite, ranging in thickness from 1 inch to 12 inches 
with an aggregate maximum thickness of 35 inches, occur within a 5- to 7 -foot 
section. The bentonite beds have becn observed in the northern area also, qut there 
they are considerably thinner. The bentonite has formed by the alteration of ash 
beds, believed to be a product of volcanic activity associated with mountain build
ing to the west. Some fossil remains of Cretaceous plesiosaurs, a class of large 
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as Clear Lake and Neepawa. Its thickness is generally 5 to 25 feet but increases in 
several places to over 70 feet. 

Favel Formation 

The Favel formation consists mainly of a grey shale speckled with white 
calcareous material. In subsurface correlations, this section is called the "second 
specks" and forms an excellent marker bed throughout the western Canadian 
prairie region. The formation has a fairly uniform thickness, ranging from 90 to 
125 feet in the south and 70 to 100 feet in the north. Outcrops have been found only 
in the Assiniboine River valley and to the north. 

Limestone occurs in thin lenticular zones near the top of the formation; in the 
northern area some impure grey limestone occurs near the middle of the formation. 
The formation also contains some thin bentonite partings. 

Vermilion River Formation 

The Vermilion River formation has been divided in ascending order into the 
Morden, Boyne, and Pembina members. 

The Morden member consists of dark grey non-calcareous shale which in 
places is fairly soft and somewhat fissile. It is about 200 feet thick in the southern 
outcrop area along Pembina Mountain, but only 30 to 50 feet thick in the area 
north of Vermilion Ri ver. The beds contain: numerous concretions of calcareous 
clay; pyrite as concretions) irregular masses) or thin layers; and selenite (gypsum) 
crystals scattered through the shale. A yellow iron SUlphate mineral occurs as 
crusts or thin partings in the shale. The shale is very carbonaceous and oil and gas 
can be distilled from it, although their concentration is much below economic 
quantities. Near Learys, on the northeast edge of Pembina Mountain, the top few 
feet of the Morden member have been used in making face brick. 

The shale of the Boyne member is distinguished from that of the Morden 
member by an increase in lime content. On exposure to the atmosphere the Boyne 
shale becomes grey and numerous small specks of limy material appear on the sur
face; the member is called the "first specks" and is a useful stratigraphic marker 
bed. The Boyne member is well exposed in numerous outcrops along Pembina 
Mountain, and is 150 feet thick in that area. It thins northward to 40 feet at 
Porcupine Mountain, and has a lower lime content there. In the southern area a 
7- to 8-foot bed of hard, highly calcareous, buff-weathering shale is present in the 
middle of the section, and was formerly used in the production of natural cement. 
Thin bentonite beds and partings occur throughout the Boyne member. 

The basal part of the Pembina member has a striking banded appearance 
caused by alternating layers of dark grey to black shale and pale yellow non-swelling 
bentonite. The bentonite is quarried along the edge of Pembina Mountain, (see 
fig. 38) where 11 bands of bentonite, ranging in thickness from 1 inch to 12 inches 
with an aggregate maximum thickness of 35 inches, occur within a 5- to 7 -foot 
section. The bentonite beds have been observed in the northern area also, l?ut there 
they are considerably thinner. The bentonite has formed by the alteration of ash 
beds, believed to be a product of volcanic activity associated with mountain build
ing to the west. Some fossil remains of Cretaceous plesiosaurs, a class of large 
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reptiles, have been found in the bentonite section. The upper part of the Pembina 
member consists of brownish, non-calcareous shales, which grade upward into shales 
of the Millwood phase of the Riding Mountain formation. The Pembina member 
has a maximum thickness of 80 feet in the Pembina River valley. 

Riding Mountain Formation 

This uppermost Cretaceous formation has been divided into the soft Millwood 
beds and the overlying hard Odanah shale. 

The Millwood beds consist of 50 to 70 feet of soft greenish grey shale with a 
high bentonite content; the shale breaks down rapidly under weathering to a 
colloidal sticky clay. In Pembina Mountain, the Millwood beds form isolated 
buttes, capped by a thin layer of hard Odanah shale, along a fairly level belt one to 
three miles wide. Some harder layers containing numerous clay ironstone concre
tions occur within the Millwood beds. One thin bed of green waxy bentonite is 
present near the top of the member. 

The Odanah shale is a grey hard siliceous shale which forms the cap rock of the 
Cretaceous escarpment throughout southwest Manitoba. The thickness of the 
shale, controlled mainly by the amount of later pre-glacial and glacial erosion, 
increases from less than 100 feet at the escarpment edge to about 1,100 feet in the 
southwestern corner of the province. The Odanah and :Millwood beds may grade 
laterally into one another. In the northern area, much of the upper part of the 
Riding Mountain formation is missing. 

CENOZOIC (?) ERA 

Deposits possibly of Cenozoic age, other than Pleistocene and Recent deposits, 
occur only in the Turtle Mountain area. The deposits may be either Upper Cre
taceous or Palaeocene in age, and have been divided into the Boissevain and Turtle 
Mountain formations. 

Upper Cretaceous (?) to Palaeocene 

Boissevain Formation 

The Boissevain formation outcrops along the base of Turtle Mountain and 
is est.imated to be 100 feet thick. It is composed of a greenish grey unconsolidated 
impure sandstone that weathers to a somewhat rusty colour. Some parts are con
solidated by calcareous cement and have been used locally as a building stone. The 
formation contains some white clay, and enclosed carbonized plant fossils indicate 
a continental or freshwater origin. 

Turtle Mountain Formation 

A series of shale, sandstone, and lignite beds, having a maximum thickness of 
about 400 feet, overlies the Boissevain formation and forms the upper part of Turtle 
Mountain. The formation outcrops near Goodlands, and consists of fine-grained 
sand or sandstone with a few thin concretionary layers. Some shaly bands and thin 
beds of lignite are present. Fossil plant remains indicate a probable Palaeocene 
age. A small tonnage of lignite was once recovered for local domestic use in the 
Deloraine-Goodlands area. 
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reptiles, have been found in the bentonite section. The upper part of the Pembina 
member consists of bnwnish, non-calcareous shales, which grade upward into shales 
of the Millwood phase of the Riding Mountain formation. The Pembina member 
has a maximum thickness of 80 feet in the Pembina River valley. 

Riding Mountain Formation 

This uppermost Cretaceous formation has been divided into the soft Millwood 
beds and the overlying hard Odanah shale. 

The Millwood beds consist of 50 to 70 feet of soft greenish grey shale with a 
high bentonite content; the shale breaks down rapidly under weathering to a 
colloidal sticky clay. In Pembina Mountain, the Millwood beds form isolated 
buttes, capped by a thin layer of hard Odanah shale, along a fairly level belt one to 
three miles wide. Some harder layers containing numerous clay ironstone concre
tions occur within the Millwood beds. One thin bed of green waxy bentonite is 
present near the top of the member. 

The Odanah shale is a grey hard siliceous shale which forms the cap rock of the 
Cretaceous escarpment throughout southwest Manitoba. The thickness of the 
shale, controlled mainly by the amount of later pre-glacial and glacial erosion, 
increases from less than 100 feet at the escarpment edge to about 1,100 feet in the 
southwestern corner of the province. The Odanah and Millwood beds may grade 
laterally into one another. In the northern area, much of the upper part of the 
Riding Mountain formation is missing. 

CENOZOIC (7) ERA 

Deposits possibly of Cenozoic age, other than Pleistocene and Recent deposits, 
occur only in the Turtle Mountain area. The deposits may be either Upper Cre
taceous or Palaeocene in age, and have been divided into the Boissevain and Turtle 
Mountain formations. 

Upper Cretaceous (?) to Palaeocene 

Boissevain Formation 

The Boissevain formation outcrops along the base of Turtle Mountain and 
is estimated to be 100 feet thick. It is composed of a greenish grey unconsolidated 
impure sandstone that weathers to a somewhat rusty colour. Some parts are con
solidated by calcareous cement and have been used locally as a building stone. The 
formation contains some white clay, and enclosed carbonized plant fossils indicate 
a continental or freshwat,er origin. 

Turtle Mountain Formation 

A series of shale, sandstone, and lignite beds, having a maximum thickness of 
about 400 feet, overlies the Boissevain formation and forms the upper part of Turtle 
Mountain. The formation outcrops near Goodlands, and consists of fine-grained 
sand or sandstone with a few thin concretionary layers. Some shaly bands and thin 
beds of lignite are present. Fossil plant remains indicate a probable Palaeocene 
age. A small tonnage of lignite was once recovered for local domestic use in the 
Deloraine-Goodlands area. 
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EXPLANATION OF PLATE XIV 

Ordovician -- Hed Hiver formation 

1. 	 lVlaclurites, gastropod (snails) 

2. 	 Armenoceras, cephalopod (molluscs, including nautiloids, 
ammonoids, squids, and others) 

a. 	 Halysit('s, chain coral 

4. 	 Isotdus, trilobite 

5. 	 Strepteiasma, horn coral 

6. 	 Hcceptaculites, "sunflower" coral. 

Ordovician - Stony :Mountain formation 

7. 	 Rhyncotrc'ma, brachiopod (bilaterally symwt't rical shelled 
rnarinc bivalves) 

8. 	 Dinorthis, brachiopod. 

Silurian ~ Interlake Group 

9. 	 Virgiana, brachiopod 

Devonian - Dawson Bay formation 

10. Atrypa, brachiopod 

Cretaceous - Various forlllations 

11. Inoceramus, pelecypod (clams, and others) 

12. Actinicamax, belemnite cephalopod (straight shells) 

13. Scaphites var., ammonoid cephalopod (coiled slwlls) 

14. Baculites, ammonoid cpphalopod 

1.5. Trinacroll1erum, plpsiosaur (flippered marill<' n'ptilps). 
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EXPLANATION OF PLATE XIV 

Ordovician - Bed River formation 

1. Maclurites, gastropod (snails) 

2. Arnwnoceras, cephalopod (molluscs, including nautiloids, 
ammonoids, squids, and othprs) 

~-L Halysit(,s, chain coral 

4. Isotelu8, trilobite 

5. Strepteiasma, horn coral 

6. Bpceptaculites, "sunRow('r" coral. 

Ordovician - Stony Mountain formation 

7. Rhyncotn'ma, hrachiopod (bilaterally symmt'trical sh('lhl 
marine bivalves) 

8. Dinorthis, brachiopod. 

Silurian Interlake Group 

9. Virgiana, brachiopod 

Devonian - Dawson Bay format-ion 

10. Atrypa, brachiopod 

Cretaceous - Various formations 

11. Inoceramus, pelecypod (clams, and others) 

12. Actinicamax, belemnite cephalopod (straight shells) 

13. Scaphites var., ammonoid ct'phalopod (coiled shC'lls) 

14. Baculites, ammonoid c('phalopod 

15. Trinacromerum, pl(':,;iosaur (flipPPI'ed marini' I'(·pti\ps). 
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Typical Manitoba Fossils. See opposite page for explanation. 
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Typical Manitoba Fossils. See opposite page for explanation. 
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THE HUDSON BAY LOWLAND 


The Hudson Bay Lowland comprises an area of 25,000 square miles extending 
along Hudson Bay from Churchill to the Ontario boundary. The bedrock formations 
in this area are sandstones, limestones, and dolomites of early Palaeozoic age which 
overlie the Precambrian basement complex and dip toward Hudson Bay. Outcrops 
of the Palaeozoic strata are confined mainly to the banks of the major streams 
crossing the area - the North and South Knife, Churchill, Nelson, and Gods 
(Shamattawa) rivers; the inter-stream areas are generally low, swampy, and peat
and moss-covered. The following table of formations has been compiled from a 
preliminary survey in the area (Savage and Van Tuyl, 1919). 
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The basal Ordovician sandstone crops out on the Churchill River and on North 
and South Knife rivers, and is in contact with Precambrian rocks. In places it is 
exceedingly fossiliferous; some exposures show small amounts of a basal pebble 
conglomerate. The sandstone is considered to be a northern extension of the 
uppermost part of the Winnipeg formation. (The bed of quartzite exposed at 

*Recent exploration drilling in the Hudson Bay Lowland area indicates that the formation thicknesses listed 
in this table, which were estimated from scattered outcrops only, arc much lower than what are actually 
present. A drill-hole about 35 miles west of York Factory, at an elevation of 220 feet, intersected 533 feet of 
Palaeozoic rocks under 320 feet of overburden. The upper 100 feet of the section may be of SilLlrian age, and 
the remainder Ordovician, but contacts between the formatioTlJj have not been definitely established. 
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Churchill, coincident with the expected outcrop belt of the basal Ordovician sand
stone, is thought to be of Proterozoic age as it is metamorphosed, steeply folded, 
and non-fossiliferous.) 

Overlying the basal Ordovician sandstone are fossiliferous dolomite, dolomitic 
limestone, and limestone which outcrop along the Churchill, Nelson and Gods 
rivers. These rocks, about 70 feet thick, are correlated with the Red River formation. 

The Shamattawa formation, exposed along Nelson and Gods rivers, consists 
of 75 to 80 feet of fossiliferous limestone the upper half of which is, for the most 
part, mottled with brown dolomitized areas. On the basis of faunal and lithologic 
similarity, the formation is correlated with the Stony Mountain formation in the 
Lake Winnipeg area and was probably deposited in the same marine province or 
basin, connected with the Arctic Ocean; deposits in the intervening area have since 
heen eroded. 

The youngest strata exposed in the area are the yellowish-brown evenly bedded 
dolomites which outcrop on Nelson River, and have been named the Port Nelson 
formation. The rock is correlated with the lower part of the Stonewall formation. 

Silurian 

Although no outcrops of definite Silurian age are yet known from the Hudson 
Bay area, a study of strikes and dips of the formations suggest that they are prob
ably present under the drift cover in the area east and southeast of the mouth of 
the Nelson River. A short distance across the boundary, in Ontario, outcrops of 
carbonate rocks along Severn River, have been correlated with the Silurian Inter
lake group of southern Manitoba. 

PLEISTOCENE GEOLOGY OF MANITOBA 

The northern part of the North American continent was covered at least four 
times by ice-sheets during the Pleistocene epoch. Although no definite evidence of 
the first three glacial periods has been found in Manitoba, it is probable that a least 
part or all of the province was covered each time and that the record of these three 
earlier periods has been destroyed by the fourth (Wisconsin) glaciation. 

The glaciation of the Pleistocene epoch greatly modified the pre-existing topo
graphy of :;Manitoba and the deposits left following the retreat of the glaciers have 
been one of the major influences on the present topography. The pre-existing sur
face, probably deeply weathered, was scoured by the glaciers which exposed fresh 
bedrock. Broken material was carried forward during the advance of the glaciers 
and then dropped when they melted, forming large moraine, drumlin, eskers, and 
outwash deposits. During the final retreat of the glaciers, a thick ice-sheet blocked 
the natural drainage to the north, and vast glacial lakes formed in front of this 
barrier. Large deltas formed where major streams entered this lake, beach deposits 
formed along the shorelines at different levels during the successive stages of the 
lake, and lake silts and clays were deposited on the bottom. 

In the part of the province north of the Churchill and east of the Nelson rivers, 
major glacial lakes did not form, as free drainage into Hudson Bay was possible 
when the ice-sheet had retreated that far. The surface there, probably already a 
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Glacial Geolo!}y of Manitoba 

peneplain in pre-glacial times, was generally reduced to low relief by the glaciers, 
except for the glacial deposits of eskers, drumlins, and moraines. 

Post-glacial time is relatively short in geological terms, and is of the order of 
only 5 to 10 thousand years. Thus the glacial deposits have not been greatly 
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modified except along the courses of major rivers, where periodic flooding since 
g-lacial times has deposited a few feet of silt and mud, and in ddtnie arens, whE'Te 
sand dunes have be('n forllled. K llllwrous swamps \\'pre ldt in t.he shallower surface 
depresRions and SOllle ar(' now extcnsive p('at bogs. The only other major result of 
the rec(,lIt wpathering is 1hp forlllation of a thin layer of topsoil on the glacial or 
bedrock depo:-its, 

E.1NL}' GL1CIAL PEUIODS 

Frolll evidence of interglacial ({('posits in the north central United States, 
geologists haye postulatpd at least four major adyances and retreatR of thl' conti
nental ice-sll<'ets in Pleistocelw tirnG. During each of these periods of glaciation 
:.\Ianitoba was probably covercd by til(' iCE'-:,dl('cts, and the pre-exist.ing land surface 
was modified. 

Evidence of tlH'se ('ariy glacial p(~l'iods is obscur(' in Manitoba because the 
early drift d('posits were for tlIP most part n'flloved or rework('d by the subsequent 
glacial activity; th(' glaeial drift now expos!'d is thc' result of the last or Wisconsin 
glaciation. The three main cont.ributing sources of material for the glacial drift 
wel'e the Pn'eambrian roeks, the early Palaeozoic carbonate' rocks, and the soft 
Cre1ac('ous and ,Jurassic shales. 

TIlE Wl8COXSLY GLACI ATIOS 

The history of the Wisconsin p<'riod of glaciation is known in considerable 
detail as evidence' of it.s de'yeiopment is wi<iesprpad. Hq!;ional studies of glacial 
striae, drumlins, eskers, and moraines indicate two main centers of accumulation 
for tIl<' iee-sh('f'ts which covered :.\Ianitoba the l\:('('watin c{'nt('l' in the Northwest 
Territories west of Hudson Bay, from which the ice flowed south, and the Patrician 
center southwest. of .Jamc's Bay, from which the ic(' sp]'('ad to the southwest. From 
these eenters the ice advanced and retn'uted, reworking the deposits of the previous 
glaciers und, in sortle places, grinding d('('per into the bedrock. 

In general, ttl(' Keewatin ic(' sh(>d spread south on a wide' front along the west 
coast of Hudson Bay as far as ('hurchill, swung s()uthw('stward to The Pas, and then 
lllo\'ed generally enst of south along til(' base of Hnd on top of thp ('retarcous 
escarpment. The Patrician sheet., prohably reinfOl'ced hy icC' from the Labrador 
sheet fartlH'r to t Iw ('ast, !1lon'd sout hWl'st.wnrd and coY('r('d t he area bet ween the 
Nelson Hivcr and the International BOllndary, pxt('nding as far \Y('st as Lake 
Winnipeg and, in til(' northern area, as far as The Pas (s('e fig. :3;';), 

During its maximulll acinll1('(' the Keewatin ice-sitP('t exU'llded from Corona
tion (; III f to 100\'a, and the Patrician she'd CO \'('1'('(1 1 hI' area hetw('('n tl1<' C reat Lakes, 
Lake \Yinnipeg, and HudRon Bay. 'I'll", two shepts lIlay have culminated Rlleces
sively, but their relations uPIwar complpx. For exampl(', in 'I'll(' Pas area, at the 
tinl(' of formation of The Pas lllOrainc, tll(' Patrieian sll('e1 ('xipnded \\'('st to The 
l):lS and encroached on the Keewatin iep-sh(,(,t, but the Kpewatin re-advanced over 
the a]'('a bcfor(' tl1(' finnl rPireat of both sh('('ts. TIl(' 1\:C'('watin 8h('l't l'etrC'ut('d nl
most (\11(' north, and th(' Patrician sh(,(,t du(' ('ast. 

In its adYanc(" the icc-sheet usually j'('lllovpd more than the lom;p material 
which lay on top of t,he hpdrock; most of til(' drift was (iPrived chiefly from I!;lacial 
wearinl!: of the bedrock. as i", shown by rock surfaces polished, planed, and striated 

151 

modified except along the courSt'S of major rin·r;.;, wlwre periodic flooding since 
p:bcial times has df'posit(,d a few feet of silt and Hlud, and in dpltaie arcas, whpre 
sand dunes have ))('('n formed. 1'\UIll('rous swamps were ldt in t,ll(' shallower surfacp 
depres;.;ions and SOlTW are now ('xtcnsive peat bogs. The only other major result of 
the n'c(,l1t weathering is the formation of a thin layer of topsoil on til(' glacial or 
bedrock deposits. 

EcWD}' GL1CI AL Pl!.'RIODS 

From evidence of interglacial til'posits in the north central United States, 
p:eolop:ists have postulai<'d at lPast four Illajor advances and retreats of th!' conti
nental ice-sheets in PleistoccIw time. During each of these periods of p:laciation 
::\[anitoba was probably covered by tIl(' ice-sht·ets, and tllP pre-existing land smface 
was modified. 

Evidence of tl1('se parly glacial periods is obscul'(' in :\Ianitoba because the 
early drift tkposits were for the most part removed or reworkpd by the subsequent 
glacial activity; th(· p:lacial drift now ('xpos('d is the result of the last or Wisconsin 
glaciation. The three main contributing sources of Illatprial for the glacial drift 
were the Pn'cambrian rocks, the early Palaeozoic carbonate rocks, and the soft 
Cretaceous and .J urassic shales. 

TIlB WISCOS.')l.\' (;LA,CI AT[().V 

The history of the Wisconsin ppriod of glaciation is known in considerable 
detail as evidpnce of its development is widespl'pad. Hpgionnl studies of glacial 
striae, drumlins, eskers, and rnorainps indicate two main centpl'S of acculIlulation 
for tIl<' ice-sl1('<'ts which covcred ).Ianitoba -- thp l\.pnvatin c('nter in the 1'\ol'thwest 
Territories w('st of Hudson Bay, from which the ict' ftowpd south, and the Patrician 
center southwest of James Bay, from which the ict' spn'ad to tIl(' southwest. From 
these centers the iee advanced and rcirNltpd, reworking the deposits of the previolls 
glaciers and, in some pincl's, grimlinp; del'per into the bedrock. 

In general, til(' Keewatin ic!' sheet spread south on a widt, front along the west 
coast of Hudson as far as (:!turchill, swunp; southw('stward to The Pas, and then 
lllo\'ed gCIwrally east of south alon/!,' thl' base of and Oil top of th(· ('retaceou~ 
escarpment. Thr Patrieian sh('et, probably r('infOl'ced by icl' from the Labrador 
sheet farther to tIl(' ('ast, lIlo\'('d soutln\'('stwHrd and cOYPl'ed thl' ar{'a I)('tween the 
Nelson HiveI' and the Intel'llational Boundary, extending as far west as Lake 
Winnipep: and, in til(' northern arpa, as far as TIlt' Pas (see fig. :~;)). 

During its maximum advancp the Keewatin icp-sh('pt exknded frolll Corona
tion (;ulf to Iowa, and the Patrician sh(·et cO\'('l'ed t IH' arpa betwP('11 til(' Creat Lakes, 
Lake Winnipep;, and Hudson Bay. The two sheNs may have' Cltlminatrd sllcce:;
sively, but their relations aPIwur compkx, For exumph" in 'I'll!' Pas area, at the 
timr of fOl'lllntion of The Pas moraine, t,lw Patrician sl1('('t pxtpnded \\'pst to The 
Pas and encroached on the Kepwatin ic('-sh(,(·t, but the K(~ewatin rl'-udvanced over 
the a1'('a befor(' til(' final retreat of both sh{'('ts. The K('Pwatin sh('{'t rptreuted al
most dill' north, and the Patrician sh('et d\l<' past. 

In its adYanc<', thl' ice-sheet usually n'lllovpd more than the ioos(' material 
which lay OIl top of the bpdrock; most of tit(' drift was (iPrivl'd chipfly from glacial 
wearing of the bedrock, as j" shown by rock sUl'facl's polished, planed, and striated 
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by glacial erosion. An enormous volume of material was deposited, as shown by the 
thickness of the glacial drift (fig. 36). When the 250,000-square-mile area of 
Manitoba is ccnsidered, the vast amount of material broken up, carried along, and 
deposited by the glaciers, as well as the amount deposited in the associated glacial 
lakes, is realized. 
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Thickness of the Glacial Drift in Southern Manitoba 

The great weight of the ice-sheet, estimated to have had an average thickness 
of 3,500 feet, caused a depression of the land surface of the order of a few hundred 
feet, being greatest in the central part of the area covered by the ice-sheets and 
tapering off towards the margins. This had a great effect on the succeeding develop
ment of the land surface, as the depressed land rose gradually during and following 
the retr;eat and melting of the ice-sheets. 

A detailed history of the recessional stage has been derived from studies of the 
numerous deposits left by the retreating icc sheet. The topography of the area is of 
particular significance in the consideration of this history. Manitoba is a land mass 
draining northeastward into Hudson Bay. Its western part is marked by the 
Cretaceous escarpment which rises 600 to 1,000 feet above the general plain level to 
the east, which, in the central area, is 700 to 850 feet above sea level. To the south 
of Manitoba, the height of land occurs at Lake Traverse in Minnesota, at a present 
elevation of 975 feet; prior to glaciation a barrier existed there at an elevation of 
1,100 feet. To the east, the land rises to about 1,200 feet above sea level and the 
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height of land extends from 60 miles west of Lake Superior north to the west end 
of Lake St. Joseph. 

Thus most of Manitoba lies within a basin surrounded by heights of land 
ranging from 1,500 to 1,100 feet on the west, south, and east. The advance of the 
ice-sheet and the consequent depression of the land surface had altered this relation
ship somewhat, but as the recovery of the depressed land was relatively rapid 
during the melting of the glaciers, these general relations held. The significant 
result of this topography was that as the front of the ice-sheet melted, the water 
could not drain away, being trapped between the 3,000 to 4,000 foot-thick glacial 
sheet and the height of land. As a result, huge glacial lakes formed in front Of the 
retreating glaciers, rising in level until they reached the height of land. 

HISTORY OF THE GLACIAL LAKES 

Lake Agassiz, which eventually became the largest of the glacial lakes (see 
fig. 35), began to form as soon as the front of the icc-sheet had retreated to the north 
of the height of land in Minnesota. The "retreat" of the ice-sheet was caused by 
the melting or wasting of the ice-sheet proceeding faster than its advance. In its 
early stage, Lake Agassiz covered the Red River Valley in Minnesota and North 
Dakota, and extended into Manitoba, continuously spreading as the ice-sheet 
retreated. 

During this recessional stage, several types of glacial deposits were formed, 
including glacial beaches, outwash plains, deltas, moraines, and lake deposits. Some 
of the deposits formed simultaneously in different areas. 

Glacial Beaches 

The recessional stage of the glaciation was marked by a series of halts or of 
balanced wasting and advance, and also by occasional re-advances, of the ice-sheet. 
During the periods of stand-still, beach ridges formed along the existing shores of 
the glacial lakes. The beaches are long narrow ridges of sand and gravel, smoothly 
rounded, rising 10 to 20 feet above the surrounding land. In some places, gravel 
beaches were not formed, but the till surface of the lake bed was terraced by wave 
action. 

The highest of the well-marked beaches in Manitoba is the Herman Beach. 
This beach, which forms a single ridge in Minnesota, when traced northward diver
ges into several strand lines; in the west central part of Manitoba 12 or 13 strand 
lines have been identified. This divergence was caused by the differential uplift of 
the land as the ice-sheet gradually melted. The land rose gradually as if a hinge 
line were present roughly along the south edge of the farthest advance of the ice
sheet; the amount of uplift increased northward, corresponding to the greater 
depression of that area during the advance of the ice-sheet. 

Following the formation of the Herman beaches, the ice-sheet retreated, and 
erosion of the Lake Traverse outlet continued, but apparently was interrupted by 
periods of slow erosion (probably related to periods of stand-still in the ice-front 
of the glacier). As a result, a series of beaches formed around the lake, at succes
sively lower levels. Tilting accompanying the decrease in ice load, again caused 
branching of the beaches to the north. The next series of beaches were the Norcross 
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(with 2 ;.;trands), the Tintah (with 2 ;.;trand;.;), and til(' Call1plH'lt (with :1 strand;.;), 
all depo;.;ited in til£' p£'riod W]H'1l Lakp Agas~iz draillcd to tl1<' south. During this 
period, the depth of water over what i;.; now til(' :south end of Lake \rinnip(:g 
dpcrea:s('d frollL 6;')0 to :3ijD fed. 

It i,~ 1)('li('v(~d that a r('cession of the ic(' at the tillle of formation of til(' ('ampbell 
Beach resu It('d ill til!' op<'ning; of an ('nstprn ou t 1<'1 through wh icll Lak{' Ag-a:ssiz 
compldeiy OJ' almost compldply drained, By this tim(', tlip icp-sIH'd had rdreatpd 
by lIlplting to til(' gpnpral area of The Pas. A rp-adYtlll('(' of the iC(L"ll(,('t e1m;('d tb' 
enst('m out let, and Lal..-(' Agassiz II \yas fornwd i whell the ('nlllpbell b('aeh level 
was reached, drainngp was again to the south. 'I'll(' Call1pl)('ll B!'ach is ulliformly and 
strongly d('\'('lop(~d in both northern and soutiwrn ~Ianitoha, indicating that 
conditions l'<'lllaiIWd stablc' for a considerable tillH'. 

The LO\\'('r Campbell Beach wus probably t hI' last one forilled whil(' Lake 
Agat-'siz had its outlet to th(' south. HdJ'('at of til(' ice-cdl('('f r('sIIlt('d in 11('\\' drainag(' 
openings at lowel' I('wls to the ('ust, po;;;;ihly through t11(' SI urgeOll Lake, ::'IIaHawa 
Lake, Lac Seul :U'<':lS, and otlwrs. During pauses in tile 100\'('ring of tlIP lake le\"(;I, 
the ~Ic('aul('yvill(', Blanchard, Hilbboro, EmNado, Ojala, Clads/oll(" Burnside, 
Ossaw:t, Stonewall, The Pas, (;illlii, and Grand [{apids bt'aciH's w('rc fornH'd. Th('se 
beaches J"('conl the de('r('as(~ in area of Lake Agassiz allllo:4 10 tl1(' pn's('nt day an'ali 
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PLATE XV 

Sand dunes along the A ssiniboine River near Carberry. The dunes consist oj wind-blown 
sand oj the ance.stral Assiniboine delta. Note the Jormer courses oj the Assiniboine River. 

glacial lake separate from Lake Agassiz, was dammed on the upper level of the 
escarpment by this ice-sheet, and covered the southwest corner of the province and 
the neighbouring part of North Dakota. This lake drained into Lake Agassiz at first 
through outlets in the United States, and then through the Pembina Valley. As 
the ice retreated farther north, the narrow moraine of Tiger Hills was transected 
by erosion at Long's Valley, and Lake Souris was drained northward to the Assini
boine River. 

Another glacial lake, situated in Saskatchewan, drained through the Qu' Appelle 
valley into Lake Souris, depositing an extensive delta extending from St. Lazare to 
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Souris. The bottom deposits in Lake Souris consisted of sandy and silty clay, much 
coarser in texture than the clays deposited in the larger Lake Agassiz. 

Delta Deposit,~ 

A huge delta formed where the ancestral Assiniboine River emptied into Lake 
Agassiz east of Brandon. A great volume of sand and gravel was deposited, a large 
part of it during the time of formation of the Herman beach. Coarser gravel was 
deposited near Brandon, but the main part of the delta consisted of sand deposited 
in a triangular area bordered by Brandon, Neepawa, and Cypress River. The fine 
clay from the Assiniboine River was carried far out into Lake Agassiz. 

The Assiniboine delta covers an area of 2,000 square miles (see fig. 37) and has 
an average depth of at least 50 feet. This represents a volume of 20 cubic miles of 
material derived mainly from the melting ice-sheet. It was supplied not only by 
the Assiniboine River but also by streams issuing from the melting ice-sheet cover
ing the upper Assiniboine basin. A possibly equal volume of clay and silt was 
carried beyond the delta into the central part of the lake. 

The sandy delta surface was heaped up by wind into dunes 25 to 100 feet high 
soon after the withdrawal of the glacial lake from the area, and before vegetation 
could get a firm hold. Today, this belt of sand hills borders the Assiniboine River, 
now deeply entrenched in its own delta, for nearly 60 miles from Brandon to 
Portage la Prairie. The sand is now stabilized for the most part, but a few "desert" 
areas of open dune sand still exist, as in the Carberry area. 

Another deltaic deposit formed at Birds Hill, when the ice-sheets had retreated 
as far as Winnipeg. A short halt seems to have occurred, and 8 miles northeast of 
Winnipeg a huge deposit of sand and gravel was laid down at the mouth of a large 
stream issuing from the Keewatin ice front. The deposit starts as a 50- to 70-foot 
high narrow ridge at Birds Hill and extends 4 miles to the east. The ridge widens 
in its eastern part, spreading out in a fan-shaped plateau of sand and gravel, not as 
coarse as at the west end. To the northeast is a slightly elevated sandy plain extend
ing over several square miles. Another high ridge of gravel, Moosenose Hill, occurs 
south of the central part of the Birds Hill deposit, and is oriented in a northerly 
direction. It may have been formed at the same time as Birds Hill from a river 
entering the area on the south side. Both deposits are stratified, indicating that the 
material issuing from the strt;am was dropped where the fast-moving water of the 
stream emptied into the still water of Lake Agassiz, which at that time was about 
400 feet deep in the Birds Hill area. The deposit is thus of a delta type, with the 
coarse material concentrated at the west end. The finer gravel and sand were 
carried' farther out, and the clay remained in suspension until it had travelled far 
out into the lake. 

Lake Deposits 

Large areas within the former Lake Agassiz basin are covered by thick layers 
of clay and silt that settled out from the water of the lake. 

In the Red River basin, the sediments were deposited on top of till, or "hard
pan," and consist of a lower clay unit, deposited in the deep water of Lake Agassiz 
I, and an upper silt unit, deposited in the shallower water of Lake Agassiz II. The 
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lower clay unit is 20 to 40 f(,pt thick in the Winnipeg area, and increases to til(' south 
tc ovpr 50 fpet thick; it consists of a lower grey silty massive clay and an upper 
brown thinly laminated clay. TIl(' upppr silt. unit !"('sts unconforlllably on the clay 
unit, and in places is separatpd fmIll it by sand or gravel. Its cOlllpo"ition ranges 
frolll silt to clay, and its colour is yellow to grpy. At Winnippg thp silt unit is up to 
15 fcpt thick, and increas('s to til(' soutit to 3;) fpet thick. 

Othpr areas of lake clay occur along the \Yhitefl}outh and \Yinnipeg rivers, 
around (;imli and Hivprton, bdwepn Lake \Yinnippg and Island Lakp, and in the 
South Indian Lakp-Thickd Portage area. Varvpd clays, consisting of altprIlating 
thin layers of dark "wintpr" clay and light "sullllller" silt, arc common in thp 
northprn clay areas, and arp bplipved to havp becn depositpd in Lake Agassill II. 

SOllle arpas of thp lake basin arc not covered by clay dpposits. A large area in 
thp interlakp rpgion is ahuost devoid of clay, possibly because of being degiaciated 
under suiJanial conditions, or iwcausp of l"l'mot('np"s frolll sourcps of i·wdilllPnt, or 
by erosion of a thin VCll('pr of clay. 

GL1('IA'I'J(J.Y OF TlIH PHIWAJlIlIUAX SIJJJO,/) 

TIl(' PrpcamiJrian Shield \vas reduced by ero"ion to a 1)('lwplain before PalaE'o
lIoic tilllC'. In I'OlllP al'pas, thin, allllost horillontal, l)('(is of pariy PaltH'olloic ag(' \H~n' 
cieposit<,d ov('r thc nlargins of th(' prpspnt an'a of til(' Shipld, hut prosiol! from early 
Palacowic to Pl('istocPIH' time has n'lllov('d most of t h(',;(~ I)(,ds. 1'11\1';, prior to 
glaciat ion, thp Shield area was a penppiain in which areas of exposed rock were 
decply weathercd. 

Th(' advance of the Pleistocpne ic('-sheds resu\tpd in til(' f('llloval of most of thp 
\vpatIH'red material and also, in lllost places, SOIll(' of t 11(' underlying fresh bedrock. 
Of econolllic significance was tlw removal of gossans, the ydlow to brown oxidized 
wnes \vhich forlll ovpr sulphidp deposits and arc of valup in prospecting for ore 
deposits. 

'fhp surfacp of titP Prpcambrian ShiPld now consists mainly of glacial dp(losits, 
llluskpg, lakps, and rock outcrops. In the arpas fOrIll('rly coverpd by glacial lakes, 
particularly Lake Agassill, clay and silt deposits an' common, as \vell as associatpd 
beach and dplta dpposits of sawl and graV<'1. In titP arpas not coverpd by glacial 
lakes, unstratifipd boulder till iH g('llerally prps('llt, as wpll as numerous prominent 
glaeial fpaturPH such as PHkers. kallH's, and drulll] illS. 'I'll(' Plei"tocelle glaeiation 
adversely affectpci til(' drainage of the Precalllbrian aJ"pa; lake basins carved out of 
solid rock, ,;luggish streallls, and largp al"paH of peat and Illw.;kpg aI"(' part of the 
glacial legacy. 

Thp area bordering H uelson Bay was oncp cO\'PI"(,e1 by Illarin(' watpr (sop fig. 35) 
afipr thp retreat of til(' glacier and beforp the eOlllplptp recovpry of tlte land depressed 
by tIl(' great "'C'ight of tlH' ice-f'hppt. As the land slowly ro,;p, marine i)('aches 
formpd at succpssin' I<,\'p]" down to tIl(' presC'nt shore-linp. 

RRCRST JJ ISTOR1' 

Most of the deposits of the Wisconsin glaciation remain tociay virtually un
altered under their thin covering of soil and vegetation. The Illajor changcs since 
glacial time have b('('ll natural river erosion, the formation of alluvial dpposits, and 
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the development of peat bogs. The Assinib(line delta has undergone some alteration, 
mainly in the shifting of the sand dunes on its surface and in erosion by the Assini
boine HiveI' as it entrenched itself in the delta. The glacial clays of the Hcd HiveI' 
basin arc covered in part by 3 to 15 feet of yellow calcareous silty clay, probably 
deposited during flood stages of the Hed and Assiniboine rivers. Extensive peat 
bogs formed where glacial deposits or erosional patterns resulted in areas of poor 
drainage. Finally, the formation of a soil cover permitted the spread of vegetation 
over the land. 
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the development of peat bogs. The Assinib(line delta has undergone some alteration, 
mainly in the shifting of the sand dunes on its surface and in erosion by the Assini
boine HiveI' as it entrenched itself in the delta. The glacial clays of the Hcd HiveI' 
basin are covered in part by 3 to 15 feet of yellow calcareous silty clay, probably 
deposited during flood stages of the Hed and Assiniboine rivers. Extensive peat 
bogs formed where glacial deposits or erosional patterns resulted in areas of poor 
drainage. Finally, the formation of a soil cover permitted the spread of vegetation 
over the land. 
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CHAPTER VI 

INDUSTRIAL lVIINERALS 

INTRODUCTION 

The southern part of Manitoba is the source of many industrial minerals, 
primarily those of usc as structural materials. The major products are cement, and 
sand and gravel, which together account for 75 per cent of the value of Manitoba's 
industrial mineral production. Lime isoanother important product, and both high
calcium lime and magnesia lime are produced. Also of importance are clay products 
(including bentonite), building stone, peat moss, salt, and gypsum. 

During past years, the proportionate value of these industrial minerals has 
varied widely, as is shown in table 12. Total annual production decreased to less 
than one million dollars in the dppression years of 1933 and 1934, but rapid growth 
in value followpd, esppcially in the post-war period of 1945 to 1960 when the annual 
value of production increased from 4 million to over 18 million dollars. 

CEMENT 

Since 1915, cement has accounted for about 50 per cent of the value of Mani
toba's industrial mineral production. Canada Cement Company Limited operates 
a large plant at Fort Whyte, 5 miles southwest of Winnipeg. Formerly, natural 
cement "vas produced at Babcock (44) 1. 

NATURAL CEMENT 

At Babcock, 65 miles southwest of Winnipeg, an outcrop of the Boyne member 
of the Cretaceous Vermilion River formation includes an 8-foot bed of calcareous 
shale. The rock contains 39 per cent calcium oxide, and averages less than 1 per 
cent magnesium oxide. When burned for 12 hours at temperatures up to 1,800° F, a 
natural cement of a rapid hardening type is produced. The cement was used both 
separately as a mortar and mixed with an equal proportion of Portland cement for 
use in concrete for street and sidewalk construction. The :Manitoba Union Mining 
Company first attemptpd production of natural cement in 1904 at Arnold, 7 miles 
southeast of Babcock. The COIllmercial Cement Company operated a mine and 
kilns at Babcock (44) from 1907 to 1924. 

P()UTLAND CEMENT 

High-calcium limestone suitable for use in Portland cement is present in the 
Elm Point limestone, quarried at Steep Rock, and in the Point Wilkins member of 
the Manitoba group, quarried north of Mafeking. Both limestones are of Devonian 
age. 

Steep Rock Quarry 

The Elm Point lilllestone is quarried at Steep Rock (53), on the east shore of 

1 Numbers in parenthesf's rdcr to Ioeations on the map of Industriall\Iincral Deposits uf i\.fanitoba (figure :38). 
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EXPLANATION OF FIGUUE 38 


(Numbers rrfer to localitirs shown on figure 38) 


I. CURHE~T PIWJ)UCEB.S -1960 
LIMESTOXE AXD CEMENT 


Fort Whyte 38 

l\1afeking 76 

St('('p Rock 5a 


SAND AND GHAVEL 


Arrow Hills 67 

Beausrjour ao 

Birds Hill a,,) 

Brandon Hills 63 

l\Iarchand 34 

Monominto 32 

Ste. Anne 3;~ 


Tigpr Hills 62 

Vivian 31 


LIMESTONE AXD C'l';MENT 


Babcock 44 

Kinosota 55 

Lily Bay 48 

Waterhen Lakr 72 


SAXD AXD G RAVEL 

Carberry Hills 61 


BCILDING STOXE 


Boissevain 64 

Rull Head 17 

C\angula Lake 1.5 

Cormorant Lake 79 

East Selkirk 28 

li'alcon Lake 2 

Glmn 3 

Hodgson 18 

Hudson Bay mwy. 80 

Lowrr Fort Garry 27 

Pine Falls 14 

West Hawk Lake 1 


I~n!E 
Birse quarry 2:{ 

Broad VallcT 20 

Fairford 52 

Cunton 22 

Little Stony l\I tn. 26 

I~undar 47 

lVlafeking 76 

lVlulvihill 49 

Oak Point 46 

Tlw Narrows M 

Winnipegosis 70 


BUILDING STOSE 


Garson 29 

ncar Lac du Bonnet 12 

Stony }Iountain 25 


LUrE AND })OLO:\TITE 


Birse quarry 2a 

Grand Rapids 86 

Inwood 21 

Lillirs farm 2;{ 

Little> Stony ;\Itn. 26 

Spearhill 50 

Stonewall 2,1 

Stony Mountain 25 


II. OTHER DEPOSITS 

GYPSC\1 

Charl(·swood :39 

Dominion City 40 


CLAY PnODCCTS 
Arborg 19 

Edrans 58 

Firdalc 59 

Lac du Ronnl't 13 

La Hivi('rc 42 

Learys 44 

Pembina Mountain 41 

St. Boniface 37 

SidneY 60 

Swan' Hivrr 74 

Transcona 36 

Whitemouth 10 


SALT 

Red Deer Rivrr 76 


PEAT 

Pine Falls 14 

Pointe du Bois 9 

Cowan n 


FUCHSITE 

Oxford Lake 83 

Winnipeg HiveI' 8 


AMBEH 
C('dar Lake 77 

Moose Lake 78 


GYPSCM 

Amaranth 56 

Clypsumvillr 51 


CLAY PHOIKCTS 


Portage la Prairie 45 

8t. Boniface 87 

Thornhill-Mi:uni 41 

Transcona ;:W 


SALT 


Neepawa 57 


PI';AT 


Julius bog 11 


ASBESTOS 


Lake Athapapuskow 81 

Clangula Lake 15 

Garner Lake 4 

Island Lake 85 

Knee Lake 84 


CnrWMITE 

Bird HiveI' Sill 6 


LIGXITE 

Turtle i\Iountain 6,') 

l\IANGAXESE 


Porcupine l\Iountain 75 

Hiding Mountain 69 

Ros(·isle 43 


PEG:\IATITE ::YlINERALs 


Bernie Lake 7 

Cat Lake 5 

Hrrb Lakr 82 

Winnipeg Hiv('r 8 


POTASH 


Lazare 68 


SILICA SAND 


Arborg 19 

Pinr Hiver 71 

Swan HiVN 74 

Black Island 16 


NOTE: Many other sand and gravel depoBit,~ and peat 
/)(IUS, too numerous to plot on this map, occur 
throughout the proldnce. 
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EXPLANATION OF FIGURE 38 

(Numbers rder to ioeaiitirs shown on figure 38) 

1. CURHENT PIWDUCERS -- 1960 

LU1ESTO:\"E AND CEMENT 

Fort Whyte 88 
Mafeking 76 
Steep Rock 5:3 

SAND AND GRAVBL 

Arrow Hills 67 
Beausejour :30 
Birds Hill 35 
Brandon Hills 63 
Marchand 34 
J\Ionominto 32 
Stc. Anne 8:3 
Tig<>r Hills 62 
Vivian al 

LIMBSTONE AND CEMENT 

Babcock 44 
Kinosota 55 
Lily Bay 48 
Waterhen Lake 72 

SAND A:\"D GRAVEL 

Carberry Hills 61 

IkILDING STO:"E 

Boissevain 64 
Bull Hrad 17 
Clanll:ula Lakr Hi 
Cormorant Lake 79 
East Selkirk 28 
Falcon Lake 2 
G1rnn 3 
Hodgson 18 
Hudson Bay Hlwy. 80 
Lowrr Fort Garry 27 
Pine Falls 14 
West Hawk Lake 1 

LIME 
Birse. quarry 23 
Broad VallC'y 20 
FairfOl'd 52 
GuntoIl 22 
Little Stony Mtn. 26 
Lundar 47" 
Mafeking 76 
iVlulvihill 49 
Oak Point 46 
Tlw Narrows 54 
Winnipell:osis 70 

BUILDI;'>;G STONE 

Garson 29 
near Lac du Bonnet 12 
Stony :vfountain 25 

LIME AND DOLO~!ITE 
Bifse quarry 28 
Grand Hapids 86 
Inwood 21 
Lillies farm 2:3 
Little Stony ]'vItn. 26 
Spearhill 50 
Stonewall 24 
Stony Mountain 25 

II. OTHEH DEPOSITS 

GYPSC\1 

(,harl('swood 39 
Dominion City 40 

CLAY PHODCCTS 

Arborg 19 
Edrans 058 
Firdale 059 
Lac du Bonn('t 13 
La Hiviere 42 
Learys 44 
P('mbina Mountain 41 
St. Boniface 37 
Sidn('v 60 
Swan"Hiver 74 
Transcona 86 
\Vhit.emouth 10 

SALT 
Red Deer RivN 76 

PEAT 

Pine Falls 14 
Pointe du Bois 9 
Cowan 73 

Ft'CHSITE 

Oxford Lake 83 
Winnipeg River 8 

AMBER 
('{'dar Lake 77 
Moose Lake 78 

GYPSCM 

Amaranth ,56 
Clypsumville 051 

CLAY PROIKCTS 

Portage la Prairie 45 
St. Boniface 87 
Thornhill-Miami 41 
Transcona ;j6 

SALT 

Neepawa ,57 

PI,AT 

Julius hog 11 

ASBESTOS 

Lake Athapapuskow 81 
Clangula Lake 15 
Garm'f Lake 4 
Island Lake 8,5 
Knee Lake 84 

CHROMITE 

Bird HiveI' Sill 6 

LIGXITE 

Turtle ~I()untain 65 

MANGAXt;8E 

Porcupine Mountain 7S 
Hiding Mountain 69 
Ros('isle 43 

PEG~IATITE ::\1IXERALS 

Bernie Lake 7 
Cat Lake 5 
H('rb l,ah 82 
Winnipeg Hiv{'r 8 

POTASH 

Lazare 68 

SILICA SAND 

Arborg 19 
Pine HiveI' 71 
Swan Hiv('f 74 
Black Island 16 

NOTE: Many other sand and gravel dCPOS1:tS and peat 
bogs, too numerOl/., to plot on this map, occur 
throughout the prO/lince. 
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PLATE XVI Cement plant, Fo rt IVhyle. Clal) pits, filled with water, are s/wu'n on the lefl. 

Lake 'Manitoba, by Canada Cement Company Limited. Steep Rock is situated 155 
miles by rail from the company 's Portland cement plant at Fort \Vhyte . 

The rock is a ye llowish grey limestone that is str ikingly mottled with slightly 
dolomitized light brown patches; fossils are abundant. The formation shows very 
little lithological change over its 50 foot thickncss. Th e CaC03 content averages 
95 to 96 per cent, ranging up to 97.65 per cent. The magnesium oxide content aver
ages between 0.6 and 0.7 per cent. A crushing plant at the lJuarry reduces the lime
stone to a %-inch size or less for shipment to Fort Whyte. Prf'sent annual production 
(1960) from the quarry is about 550,000 tons. 

Port 'Whyte Plant 

The Portland cement plant of Canada Cement Company Limited at Fort 
Whyte (38) uses the rotary kiln wet process. The raw mix consists of clay from a 
pit near the plant and limestone from Steep Rock. As the slurried mixture pa""es 
through the kiln, water is driven off at 800° F, carbon dioxide js expelled at 1,600° F , 
and the materials react and reach incipient fusion at 2,700° F, forming a clinker. 
After the addition of 3.2 per cent gypsum, obtained from the Manitoba deposits, 
the mixture is ground and pulverized; th e resulting greyish white powder is Portland 
cement. 
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PLATE XVI Cement plant, Fort IVhyle. Clay 711:105, .filled with water, are o5iwu'n on the left. 

Lak e 'Manitoba, by Canada Cement Company Limited. Steep Rock is situated 155 
miles by rail from the company 's Portland cement plant at Fort \Vhy tc. 

The rock is a ye llowish grey limestone that is str ikingly mottled with sl ightly 
dolomitized light brow n patches; fossils are abundant. The formation shows very 
little lithological change over its 50 foot thickness. Th e CaC03 content averal!;<'s 
95 to 96 per cent, ranging up to 97.65 per cent. The magnesium oxide content aver
ages between 0.6 and 0.7 per cent. A crushing plant at the ljuarry reduces the lime
stone to a % -inch size or less for shipment to Fort Whyte. Prf'sent annual production 
(1960) from the quarry is about 550,000 tons. 

Port 'Whyte Plant 

The Portland cement plant of Canada Cement Company Limited at Fort 
Whyte (38) uses the rotary kiln wet process. The raw mix consists of clay from a 
pit near th e plant and limestone from Steep Rock. As the slurr ied mixture pa;.:ses 
through the kiln , water is driven off at 800° F, carbon dioxide js expelled at 1,600° F, 
and the materials react and reach incipient fusion at 2,700° F, forming a clinker. 
After the addition of 3.2 per cent gypsum, obtained from the Manitoba deposits, 
the mixture is ground and pulverized; th e resulting greyish white' powder is Port land 
cement. 
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Current annual production is about 430,000 tons. About 120,000 tons of clay 
from the pit at Fort Whyte are used annually. 

ll1afeking Quarry 

The Saskatchewan Cement Company Limited operates a limestone quarry 8 
miles by rail north of :Mafeking (76). The rock is a high-calcium limestone from 
the Point Wilkins member of the Manitoba group. It is yellowish grey, dense, and 
fossiliferous; the CaC03 content is 96 to 98 per cent, with an average of 0.80 per 
cent lVlgC03. The rock i" quarried to a depth of 30 to 35 feet. The quarry was 
opened in 1956, and annual production is about 300,000 tons. The quarried rock 
is crushed on the property and loaded in railway cars for shipment to the company's 
cement plant in Regina. 

Other High-Calcium Limestone Deposit8 

The Elm Point limestone extends from Oak Point (46) northwestward along 
the cast shore of Lake :\1anitoba as far as Waterhen Lake (72). However, at the 
south end of this belt the magnesium content is too high to pennit use of the rock 
in Portland cement. In the Lily Bay area (48), the rock occurs under a thin soil 
cover and is reported to be a high-calcium limestone in part. An outlier of this 
formation forms the mound at Spearhill (50), where it is quarried as a source of 
lime. Numerous outcrops occur around Steep Rock, and several have been re
ported between there and Watf'rhen Lake. 

The Point Wilkins member is best exposed in the Dawson Bay area (76); a 
possible equivalent of it was quarried ncar the town of Winnipegosis (70). Further 
southeast, an outcrop of limestone on the Wf'st shore of Lake Manitoba at Kinosota 
(55) assayed 95.70 per cent CaC03 and 0.94 per cent MgCOa. 

SAND AND GRAVEL 

Annual production of sand and gravel has increased from 2,500,000 tons in 
1948 to almost 11,000,000 tons in 1960. Sand and gravel deposits arc distributed 
throughout Manitoba, and all have been formed as a result of the glaciation of the 
Pleistocene epoch. The only areas in which they arc practically absent ncar surface 
are parts of the Red River valley south of \Vinnipeg, where the bedrock is covered 
by thick deposits of clay. 

The most productive deposit is Birds Hill (35), 8 miles northeast of the center 
of Winnipeg. A ridge of ;,;and and gravel extends 4 miles eastward from Birds Hill, 
and an associated deposit, :\Ioosenose Hill, is situated to the south. The ridges rise 
50 to 70 feet above the level of the surrounding plain. At the west end, Birds Hill 
is long, high, and narrow and consists of very coarse gravel, with cobblps up to 8 
inches in diameter. Dolomitic limestone makes up 75 to 85 per cent of the gravel 
pebbles and the remainder are granite or granitic gneiss. The pebbles decrease 
progressively in size to the east, accompanied by an increasing abundance of 
quartz grains. Such unstable minerals as feldspar and hornblende are common 
minor constituents. Towards the cast the gravel is medium to fine in size. A low, 
gently rolling sandy plain stretches to the north and cast of the four-mile ridge. 
The gravel deposit extends below the plain level, and at one time gravel was ob
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Current annual production is about 430,000 tons. About 120,000 tons of clay 
from the pit at Fort Whyte are used annually. 

},lafeking Quarry 

The Saskatchewan Cement Company Limited operates a limestone quarry 8 
miles by rail north of ~1a.feking (76). The rock is a high-calcium limestone from 
the Point Wilkins member of the Manitoba group. It is yellowish grey, dense, and 
fossiliferous; the CaC03 content is 96 to 98 per cent, with an average of 0.80 per 
cent MgC03. The rock is quarried to a depth of 30 to 3.5 feet. The quarry was 
opened in 19.56, and annual production is about 300,000 tons. The quarried rock 
is crushed on the property and loaded in railway cars for shipment to the company's 
cement plant in Regina. 

Other High-Calcium Limestone Deposits 

The Elm Point limestone extends from Oak Point (46) northwestward along 
the east shore of Lake ~1anitoba as far as Waterhen Lake (72). However, at the 
south end of this belt the magnesium content is too high to pernlit use of the rock 
in Portland cement. In the Lily Bay area (48), the rock occurs under a thin soil 
cover and is reported to be a high-calcium limestone in part. An outlier of this 
formation forms the mound at Spearhill (.50), where it is quarried as a source of 
lime. Kumerous outcrops occur around Steep Hock, and several have been re
ported between there and Watprhen Lake. 

The Point Wilkins member is best exposed in the Dawson Bay area (76); a 
possible equivalent of it was quarried near the town of Winnipegosis (70). Further 
southeast, an outcrop of limestone on the west shore of Lake Manitoba at Kinosota 
(.5.5) assayed 95.70 per cent CaC03 and 0.94 per cent MgC(h. 

SAND AND GRAVEL 

Annual production of sand and gravel has increased from 2,500,000 tons in 
1948 to almost 11,000,000 tons in 1960. Sand and gravel deposits are distributed 
throughout lVIanitoba, and all have been formed as a result of the glaciation of the 
Pleistocene epoch. The only areas in which they are practically absent near surface 
are parts of the Red River valley south of Winnipeg, where the bedrock is covered 
by thick deposits of clay. 

The most productive deposit is Birds Hill (35), 8 miles northeast of the center 
of Winnipeg. A ridge of ~and and gravel extends 4 miles eastward from Birds Hill, 
and an associated deposit, lVIoosenose Hill, is situated to the south. The ridges rise 
50 to 70 feet above the level of the surrounding plain. At the west end, Birds Hill 
is long, high, and narrow and consists of very coarse gravel, with cobbles up to 8 
inches in diameter. Dolomitic limestone makes up 75 to 8.5 per cent of the gravel 
pebbles and the remainder are granite or granitic gneiss. The pebbles decrease 
progressively in size to the east, accompanied by an increasing abundance of 
quartz grains. Such unstable minerals as feldspar and hornblende are common 
minor constituents. Towards the east the gravel is medium to fine in size. A low, 
gently rolling sandy plain stretches to the north and east of the four-mile ridge. 
The gravel deposit extends below the plain level, and at one time gravel was ob-
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tained over an operating height of 90 feet. The Birds Hill deposit is believed to be 
the delta formed around the mouth of a large river channel pouring out of the last 
Pleistocene ice sheet into the deep waters of Lake Agassiz. 

In southeast Manitoba, sand and gravel dC'posits of both the glacial outwash 
and thp glaciallakt' beach types are numerous. In gpneral, the I!;ravel contains much 
dolomite and limestone in the wpstern part of the arpa, whereas igneous rock frag
ments are more abundant towards the east. One deposit of "and of particular 
interest occurs near Beam;ejour (30). The sand is mainly free quartz, with appreci
able amounts of feldspar, limestone, and mafic minerals; it assays 76 to 90 per cent 
Si02. The sand was used at one tiIlle in making green bottle glass and sand-lime 
brick. The deposit is owned by Alsip Brick, Tile & Lumber Company Limi ted; 
some of the sand has bepn used at Fort Whyte in Portland cement. Other deposits 
of sand and gravel occur at Vivian (31), Monominto (32), Ste. Anne (33), Marchand 
(34), and elsewhere, with much of the production supplying part of the Winnipeg 
market. In addition, nUlllerous other pits in southeast :vlanitoba have been opened 
as a source of gravel for road-building. 

Gravel deposits, the result of glacial beaches and moraines, occur in the inter
lake area, along the facC' of the Cretaccous escarpment, and on top of the escarp
ment. In some areas, the long glacial beach(>s have served as natural beds for long 
stretches of both road and rail. In the Assiniboine delta area cast of Brandon, 
extensive sand dunes are present in the Carberry Hills (61). ('oarse grav('l occurs 
near the west end of the Assiniboine delta near Brandon, and glacial beaches also 
are present. The gravels are composed mainly of dolomite, with some granite and 
gneiss, and contain abundant shale pebbles d(Tived from the surrounding Cretaceous 
Iwds. Above the escarpllwnt, gravel i~ prespnt in til(' terminal moraines which form 
the Tiger (62), Brandon (6:3), and Arrow (67) hills. 

In northern :vlanitoba, esker, drumlin, and moraine deposits are abundant, and 
supply the gravel required by the northern mining developments, and are of 
importance in railway, road, and air strip construction. 

BUILDING AND DECORATIVE STONE 

The major building stone of the province is the famous Tyndall stone, attrac
tively mottled, and possessing sound structural qualities. In addition, deposits of 
granite, marble, mottlcd dolomite, sandstone', and serpentine have supplied small 
amounts of decorative stonc. 

l'YN DALL STONE 

The Tyndall stone is a mottled dolomitic linw.stone which forms the upper part 
of the Selkirk member of the Ordovician Red River formation. The rock is exposed 
at Garson (29), 23 miles northeast of Winnipeg and also at East Selkirk (28) and 
Lower Fort Garry (27). The last two deposits were worked in the early days of 
settlement in the Hpd River valley. At present, Gillis Quarries Limited and Garson 
Limestone Co. Ltd. quarry the stone at Garson and both companies operate dressing 
plants in Winnipeg. In the past, several oth('f quarries were worked in thc Tyndall
Garson area. 

The rock is composed of a matrix of light buff linwstone, in which occur tubular 
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tained over an operating height of 90 feet. The Birds Hill depoHit is believed to be' 
the delta formed around the mouth of a large river channel pouring out of the last 
Pleistocene ice sheet into the deep waters of Lake Agassiz. 

In southeast Manitoba, sand and gravpl deposits of both the glacial outwash 
and tIl(' glacial lake beach types are numerous. In g('neral, the gravel contains much 
dolomite and limestone in the w('stern part of the area, whereas igneous rock frag
ments are more abundant towards the east. One deposit of band of particular 
interest occurs near Beause'jour (30). The sand is mainly free quartz, with appreci
able amounts of feldspar, limestone, and mafic minerals; it assays 76 to 90 per cent 
Si02. The sand was used at one time in making green bottle glass and sand-lime 
brick. The deposit is owned by Alsip Brick, Tile & Lumber Company Limited; 
some of the sand has bepn used at Fort Whyte in Portland cement. Other deposits 
of sand and gravel occur at Vivian (31), l\ionominto (32), Ste. Anne (33), Marchand 
(34), and elsewhere, with much of the production 3upplying part of the Winnipeg 
market. In addition, numerous other pits in southeast Manitoba have been opened 
as a source of gravel for road-building. 

Gravel deposits, the result of glacial beaches and moraines, occur in the inter
lake arpa, along tIl(' face of the Cretaceous pscarpment, and on top of the escarp
ment. In some areas, the long glacial beachps hav(' sprved as natural beds for long 
stretches of both road and rail. In the Assiniboine delta an'a cast of Brandon. 
extensive sand dunes are present in the Carberry Hills (61). Coarse gravel occurs 
near the west end of the Assiniboine delta near Brandon, and glacial beaches also 
are present. The gravels are composed mainly of dolomite, with some granite and 
gneiss, and contain abundant shale pebbles dprived from the surrounding Cretaceous 
beds. Above the escarpment, gravel is prespnt in til(' terminal moraines which form 
the Tiger (62), Brandon (63), and Arrow (67) hills. 

In northern Manitoba, esker, drumlin, and moraine deposits are abundant, and 
supply the gravel required by the northern mining developments, and are of 
importance in railway, road, and air strip construction. 

BUILDING AND DECORATIVE STO~E 

The major building stone of the province is the famous Tyndall stone, attrac
tively mottled, and possessing sound structural qualities. In addition, deposits of 
granite, marble, mottled dolomite, sandstone', and serpentine have supplied small 
amounts of decorative stone. 

TYNDALL STONE 

The Tyndall stone is a mottled dolomitic linH'stone which forms the upper part 
of the Selkirk member of the Ordovician Red River formation. The rock is exposed 
at Garson (29), 2:3 miles northeast of Winnipeg and also at East Selkirk (28) and 
Lower Fort Garry (27). The last two deposits were worked in the early days of 
settlement in the Hed Hiver valley. At present, Gillis Quarries Limited and Garson 
Limestone Co. Ltd. quarry the stone at Garson and both companies operate dressing 
plants in Winnipeg. In the past, several other quarries were worked in the Tyndall
Garson area. 

The rock is composed of a matrix of light buff limestone, in which occur tubular 
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int,erconnected mottled areas of brownish dolomitic limestone forming one third of 
the rock, and distributed uniformly throughout it. The lower beds exposed in the 
quarry have a bluish or greyish cast, and are used also for "tone. Large fossi ls, 
usually white, are scattered through the rock, but the stone can be cut to avoid 
these if desired. The Tyndall stone is in nearly horizontal beds, lYz to 3 feet thick, 
11 of which are workable (see Plate XIXB). In quarrying, th e first vertical cut IS 

made by a channeling machine; the second cut is made by drilling a series of shallow 
holes followed by wedging to split the rock. The block is then separated from the 
underlying bed by wedging along the bedding plane. 

J)()WMITE AND ,VARBLE 

Other carbonate rocks throughout the province have been used at various 
times for building stone. The dusky yellow argillaceous dolomite of the P enitentiary 
member of the Ordovician Stony Mountain formation is in placc .~ ;-.: trikingly mottled 
to shades of pal e red and purple. It is exposed in the City of Winnip('g quarry at 
Stony lVlountain (25), and is used as a decorative bui lding stone. Some of the 
greyish white dolomite of the Ordovician Stonewall formation from the quarry of 
The Winnipeg Supply and Fuel Company Limited at Stonewall (24) has been used 
locally for building stone. 

The buff and red mottled dolomite of the Gunton member of the Stony Moun
tain formation takes an excellent polish and it was quarried south of Hodgson (18) 
by Winnitoba Marble Company Limited . Gunton dolomite was quarried for 

PLATE XVII Tyndall hmes/one qua.rries at Garson. 

interconnected mottled areas of brownish dolomitic limestone forming one third of 
the rock, and disiributed uniformly throughout it. The lower beds exposed in the 
quarry have a bluish or greyish cast, and are used also for stone. Large fossils, 
usually white, are scattered through the rock, but the stone can be cut to avoid 
these if desired. The Tyndall stone is in nearly horizontal beds, lYz to 3 feet thick, 
11 of which are workable (see Plate XIXB). In quarrying, the first vertical cut IS 

made by a channeling machine; the second cut is made by drilling a series of shallow 
holes followed by wedging to split the rock. The block is then separated from the 
underlying bed by wedging along the bedding plane. 

DOWMITE AND 11f A RBLE 

Other carbonate rocks throughout the province have been used at various 
times for building stone. The dusky yellow argillaceous dolomite of the P enitentiary 
member of the Ordovician Stony Mountain formation is in places ?trikingly mottled 
to shades of pal e red and purple. It is exposed in the City of Winnip<'g quarry at 
Stony lVlountain (25) , and is used as a decorative building stone. ::';ome of the 
greyish white dolomite of the Ordovician Stonewall formation from the quarry of 
The 'Winnipeg Supply and Fuel Company Limited at Stonewall (24) has been us('d 
locally for building stone. 

The buff and red mottled dolomite of the Gunton member of the Stony Moun
tain formation takes an excellent polish and it was quarried south of Hodgson (18) 
by Winnitoba M arble Company Limited. Gunton dolomite was quarried for 

PLATE XVII Tyndall limestone qua.rries at Oarson. 



Hmarbh~" also at Cormorant Lake on the Hudson Bay Hailway (79) by ;\1anitoba 
Marble Quarri('s Limited at intervals from 1929 to 19:3G. Hudson Bay 2\1arbJe &: 
Granite Quarries Limited quarried Ordovician dolomitc' for Hlllarbh·" in 19:30 and 
1931 at mile G9.5 on the Hudson Bay Hailway (80). 

GRANITE 

The Precambrian area of .:\lanitoba is undc'rlain predominantly by granitic 
rocks) and in several places tlH'se havp brpn quarripd for ornalll('ntal stone. Cold 
Spring Uranite (Canada) Ltd. is quarrying )'ed I-!;ranitC' on a ridge (12) a f('w milcs 
soutilw('st of IJac dn Bonnet and a stone dressing plant is in operation. In the' 
Falcon Lake-V\'('st Hawk Lake arpa, Winnitoha ?lIarblr ('ompany Limited 
obtaim'd a mediulll-grained gn'y biotit(~ granite f!"OlIl a quarry (1), and a coarse' 
grained black diorite from the Fortunp mining claim (2). 'I'll(' Shoal Lake Crunite 
Company quarried a I1wdium-grainpd black diorit(' :3 mil(·s nortll('ast of Glpnn (3). 
On the ('ast shore of Lake Winnippg opposit!' Bull Head (17) a small quarry in dark 
greyish red granitic gneis" was worked about 19H. 

Several varieti(,!:l of granik oecUl" in southea!:lt :vranitoba, and an' pasily acces
sible in the Lac du Bonnet-Pine Falls arpa (13-11), and in the Whiteshl'll Forest 
Heserve. 

GTUER BUnD[XO STONES 

The Boissevain sandstone of early Tert iary ag(' outcrops in plac('s n('ar th(' base 
of Turtle :'Iountain (6i), and at one time was the ,",oUl"ce of a fair-quali t.y sandstonc 
used locally for building stone. The rock is a hard, gr('enish P;l"{'y quartzose sand
stone with a calcareous c('ment. 

Sprpentine was quarri(~d in 1929 npar Clangu!a (Gohh'Y<') Lake (1.'i) by J'Iani
toba :'Iarblc Quarrips Limited, but only a slllall amount of stone, callpd "black 
marbh,," was produced. 

Other rocks which IlIay bp of lIKP as d('corativc stone nrp th(' green-black 
gabbro of the Bird HiH'r sill (6) and the translu(,pnt bluish-white anhydrite at 
GYPsulllvillc (51). 

LIME 

Limestonps and dolomites are of wideflpl'pad oecnrrence in Manitoba and threp 
types of lime are produced from thelll, each of valup for cprtain uses. In addition, 
the rocks themselves are of value for cruslH,d stone, rubbk, and chemical and 
metallurgical uses. 

!lIGH-CALCIUM LIME AND LIMESTONB 

Tlw high-calcium limpstonp of til<' Devonian Elm Point forlllation is quarried 
at Sp<'arhill (FiO) by The Winnippg Supply and FuP( Company Limitpd. Over 22 
feet of brownish J l"H t11('r soft 1 illH'stOlH', assaying close to OR p<'1" C('Ilt ('11(,03 , occurs 
under a thin drift cov('r. After Hl(' rock is quarri('d, it is sized; fl"Hp;!lwllts from 2 to 
6 incllPs are used in the kilns bpsidp the' quarry, tho"p from 2 to fi inch('s are shipped 
to sugar factorics, and thos(' fr01ll 6 to Hi inc}H's are spnt to pulp mills. hiln products 
include lump lime, p!'bble lime, and pulveriu'd lilllp. QuickliltlP is converted to 
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"marble" ali,;o at Cormorant Lake on the Hudson Bay Hailway (79) by Manitoba 
Marble Quarries Limited at intprvals f!'Om 1929 to 19:j(i. Hudson Bay ~larble & 
Granite Quarries Limited quarri(·d Ordovician dolomite' for "marblp" in 19:30 and 
1931 at mile G9.5 on the Hudson Bay Hailway (80). 

GFrANITE 

The Precambrian area of }lanitoba is underlain predominantly by granitic 
rocks, and in several places thc'se ha v(' be('n quarri('d for ornamental Htone. Cold 
Spring <lranitp (Canada) Ltd. iH quarrying l'pd granite on a ridge (12) a f!'w milcH 
soutlnvpst of Lac du Bonnet and a stone dressing plant is in operation. In tht' 
Falcon LakP-West Hawk Lake arpa, Winnitoha l\Iarbk ('ompany Limited 
obtained a medium-grained gn'y biotite' granite frOlll a quarry (1), and a coarse> 
grained black diorite from the Fortun(' mining claim (2). Thp i-lhoal Lake Cranite 
Company quarried a nwdiufll-grain('d black dioritc' ::l milt,s nortlwast of Glpnn (3). 
On the ('ast shore of Lake Winnip('g opposit(' Bull Head (17) a small quarry in dark 
g;reyish red granitic gneiss was worked about 191-+. 

Several varieti!'s of granite' oecur in southpast )'Ianitoba, and are pasily acces
sible in the Lac du Bonnd-Pine }'alls ur('u (1:3-1-+), and in the \\,hi1!'shPiI Forest 
Heserve. 

OTlIER UUlLDIXr; STONES 

TIw Boissevain sandstone of early Ted iary agp outcrops in pIac('s near the basI' 
of Turtle l\Iountain (fii), and at one tillw was th(' i"ource of a fair-quali ty sandstone 
used locally for building stone. The rock is a hard, grp('nish gTPY quartzosp sand
stone with a calcareous Ce'lllent. 

S('rpentine was quarri(~d in 1929 Twar Clangllla (Gohl!'ye) Lake (15) by J\lani
toba )'larble Quarri('s Limited, but only a immll amount of stone, called "black 
marble,," was produc(·d. 

Othpr rocks which may bp of usp as dpcorative stone arC' ttlP grpen-black 
g;abbl'o of til(' Bird Hiver sill (6) and t.he tnmsiucC'Ilt hluish-white anhydrite at 
GYPsulllville (51). 

LBIE 

Ijrnestones and dolomites are of wid('spr('ad OCClll'rence in Manitoba and three 
types of lime art' producpd from them, each of valli(' for c('rtain liSPS. In addition, 
the rocks themselves are of value for crushpd stone, rubble', and chpmieal and 
metallurgical usps. 

llIGH-CL1LCIUilf LIME AND LIMESTONE 

The high-calcium limpstone of til(' Devonian Elm Point formation is quarrit'd 
at Sp('arhilJ (fiO) by TIl(' Winnilwg Supply and Fupl Company Limit(·d. OV('l' 22 
fcpt of brownish, rath('l' soft lilllC'storw, assaying elo;;(' to OR ppr e('nt ('a{ '03 , occurs 
under a thin drift cov('r. After til(' rock is quarri('d, it is siz('d; fragnH'llts from 2 to 
6 inche's are u"C'd in the kilns bC'sid(' thp quarry, those from 2 to fi inelwH arC' shipped 
to sugar faetoriC's, and thos(' from G to 15 inelH'" are spnt to pulp mills. h:iln products 
includ!' lump lime, p!'bble limC', and pu Ivc'rized lillle. Quicklillle ill conv('l'ted to 

169 



hydrated lime at the plant of Gypsum, Lime and Alabastine, Canada, Limitpd in 
Winnipeg. 

The Winnipeg Supply and Fuel Company Limited from time to time have 
opprated a quarry west of Winnippgosis (70) in a high-calcium linH'stone of the 
Devonian :.\Ianitoba group. The crpam-co]oUl'{,d lillH'stone, which assays 98 pCI' 
cent CaCO~, has bepn shipped to a gypsum plant in Winnip<'g wh('r(' it was madc into 
whiting substitute. A similar limestone, of the Point Wilkins memb('r, was oncc 
quarripd by L. K. i\IcArdle about 14 miles north of :Vlafeking (76). The stone was 
processed for poultry and hog feed in crushers on the propprty. 

;\[ AGNESIAN UM E liND IXnOMIT[C UJIESTONE 

Magnpsian lime, made by calcining dolomit ic limpstone, has been produced 
in the past using waste rock from the building stone operations at Garson (29) in 
kilns at the properti<,s. Other uses for the waste material included rubble, rip rap, 
and mat('rial for use in sulphite pulp mills. 

The Elm Point limestone at Oak Point (46) was used for making lime and 
for crushed stone. The rock contains between 5 and 13 per cent MgC03. The 
property was last worked in 1924. 

[HGIl-MAGNESIA UME AND DOLOMI1'E 

Dolomite is obtained from the Ordovician Stony Mountain and Stonewall 
formations, the Silmian Interlak(' group, and the Devonian Winnippgosis formation. 
Numerous quarries have been opl'rat('d at one time or another, and current opera
tions are at Stony :'Ilountain, Stonewall, and Inwood. 

The City of Winnip('g operates a quarry in the dolomite cap on the northwest 
side of Stony :Mountain (25). The rock is used for crushed stone and asphalt filler. 
The almost pure dolomite is part of the Gunton member and is suitable for concrete 
aggregate. Several older quarri('s in the Gunton member were oncl' worked at 
Stony 110untain, Little Stony "Mountain (26), Gunton (22), Birse quarry (23), and 
near Hodgson (18). The chief products were crushed stone, rubble, curbstone, lime, 
and terrazzo. :\Iost of tll('se sites are being currently investigated and some arc in 
production. 

Dolomite in the upper part of the Red River formation has recently been 
reported in outcrop a few miles northeaRt of Stony :'\lountain, and production is 
being consid('red. 

The Winnipeg Supply and Fuel Company Limited operates large quarries on 
the north and east sides of Stonewall (24), where 8 to 12 feet of light-coloured 
dolomite of the Stonewall formation is quarried for the production of white high
magnesia lime and, to a lesser extent, for building stone, crushed stone, and dolomite 
for chemical use. Recently the company opened a quarry on Lillies farm (23), 1 
mill' north and 2 miles east of Stonewall and also operate a quarry at Lilyfield (26); 
both are in the Gunton member. Standard Cartage and .Machine Rentals Limited 
opened a quarry for crushed stone in 1961 immediately south of the old Birse 
quarry (23). 

Silurian dolomite of high purity is quarried by Building Products & Coal 
Co. Ltd. one mile north of Inwood (21). The dense creamy white dolomite is 
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hydrated lime at the plant of Gypsum, Lime and Alabastine, Canada, Limit<>d in 
Winnipeg. 

The Winnipeg Supply and Fuel Company Limited from time to time have 
opprated a quarry west of Winnipegosis (70) in a high-calcium limestone of the 
Devonian }Ianitoba group. The cream-coloured linH'stone, which aRsays 98 per 
cent CaCO~, has been shipped to a gypsum plant in Winnipeg where it was made into 
whiting substitute. A similar limestone, of the Point 'Vilkins membpr, was once 
quarripd by 1,. K. .McArdle about 14 miles north of :\Iafeking (76). The stone was 
processed for poultry and hog feed in crushers on the property. 

MAGNESIAN LLUE AND DOLOMITIC LIMESTONE 

Magnesian lime, made by calcining dolomit ic limestone, has been produced 
in the past using waste rock from the building stone opprations at Garson (29) in 
kilns at the properti('s. Other usps for the waste matcrial included rubble, rip rap, 
and material for usc in sulphite pulp mills. 

The Elm Point limestone at Oak Point (46) was used for making lime and 
for crushed stone. The rock contains between 5 and 13 pCI' cent MgC03. The 
property was last worked in 1924. 

IlIGIJ-MAGNES/ A LIME AND DOLOMI1'B 

Dolomite is obtained from the Ordovician Stony .Mountain and Stonewall 
formations, the Silurian Interlakp group, and the Devonian W-innipegosis formation. 
Numerous quarries hav!' been operated at one time or another, and current opera
tions arc at Stony }Iountain, Stonewall, and Inwood. 

The City of Winnipeg operates a quarry in the dolomite cap on the northwest 
side of Stony Mountain (25). The rock is used for crushed stone and asphalt filler. 
The almost pure dolomite is part of the Gunton member and is suitable for concrete 
aggregate. Sevpral older quarrips in the Gunton member were once worked at 
Stony :Mountain, Little Stony .Mountain (26), Gunton (22), Birse quarry (23), and 
near Hodgson (18). The chief products were crushed stone, rubble, curbstone, lime, 
and terrazzo. i\Iost of these sites arc being eurrently investigated and some arc in 
production. 

Dolomite in the upper part of the Red River formation has recently been 
reported in outcrop a few miles northeast of Stony Mountain, and produetion is 
being considered. 

The Winnipeg Supply and Fuel Company Limited operates large quarries on 
the north and east sides of Stonewall (24), where 8 to 12 feet of light-coloured 
dolomite of the Stonewall formation is quarried for the production of white high
magnesia lime and, to a lesser extent, for building stone, crushed stone, and dolomite 
for chemical use. Hecently the company opened a quarry on Lillies farm (23), 1 
mile north and 2 miles east of Stonewall and also operatp a quarry at Lilyfield (26); 
both are in the Gunton member. Standard Cartage and Machine Hentals Limited 
opened a quarry for crushed stone in 1961 immediately south of the old Birse 
quarry (23). 

Silurian dolomite of high purity is quarried by Building Products & Coal 
Co. Ltd. one mile north of Inwood (21). The dense creamy white dolomite is 
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process('d at the quarry for high-magnesia lime and for crushed stonr:. Silurian 
dolomite umkrlies much of the interlake area, and has been quarri('d at variom; 
times at Broad Vall(,y (20), Lundar (47), :,!Iulvihill (49), Spearhiil (50), ami Fair
ford (52). Farther north, it has been quarri('d along the Hudson Bay Hailway for 
rock fill. H('cpntly, Silurian dolulllite has b(,pn quarried for concrete aggregate at 
the Grand Hapids power site (86). 

TIl(' reef-type dolomite of the Devonian Winnipegosis formation contains 
about 99.5 fH'1' cpnt pure dolomite and was once quarried ncar The Narrows of 
Lake .Manitoba (54). 

GYPSD.M 

From 12.1,000 to 200,000 tons of gypsum are extracted annually from deposits 
at Amaranth and GYPsulllville. :.\1ost of it is manufactured into wallboard and 
plaster at Winnipeg, some is used at Fort Whyte as a retarder for Portland C('lnent, 
and some is sent to Saskatchewan and Alberta. 

Amaranth 

W('stern Gypsum Products Limited operates a mine one mile south of Ama
ranth (56), where a 40- to 45-foot layer of gypsum occurs under 90 to 100 feet of 
glacial drift. The gypsum is part of tliP .Jurassic Amaranth formation. A layer of 
anhydrite 2 to 5 feet thick occurs about 10 fpet above the base of the gypsum bed; 
dolomite and clay form patches or thin layers scattered through the dqlOsit. Both 
massive, very fine-grained whitt' gypsum and translucent gypsum are present. 

The gypsum is mined by the room and pillar IIlPthod; it i" I'educ('d to 4-inch 
size in an undprground crusher bdorp shipment to Winnipeg. Production bpgan 
in 1930. 

GYl'su.mville 

DppositR of gypsum oceur as isolated ridges immediately north and northeast 
of GYPHumville (51). Thf' largest ridg(' ('xLends for thre(' mileR north from Gypsum
ville and awragps about 7~ mile widf'. The ridg('s ris(' 20 to 50 f('et above the sur
rounding swampy area, but the depth of quarrying is limited by the height of the 
water table. At pn'RPnt a quarry is opprated in the north('l'n part of this ridge, and 
a working face from 12 to 30 feet high pxtends for one half mile. The original quarry 
was oppnpd in 1901 in the south part of the ridg(·. Since 1928, tlw prop('rty has been 
ownpd by Gypsum, Lime and Alabastinp, Canada, Limitpd. 

The thickIlPSS of the d('posit is believed to be in the ordt'I' of 100 f('('t. Anhydrite 
is prpsPIlt in sonw b(,ds, although these beds show partial altpration to gypsum. 
Clay is prespnt as an impurity in plac('s. However, the' rock in the main ridge 
above the water table is mainly pure white or translucent crystalline gypsum, with 
local s('knite. To the east of the main quarry, a small quarry is workpd in a ridge 
called Elephant Hill; the gypsum is a wry fine-grainpd whit(' alabaster. This 
ridge contains also coarse selenite in c\('avagp plates up to 2 fept acrORS. 

Although the Gypsumville (kposit is situatrd within tht' outcrop belt of the 
Silurian Interlake group, its a!l;(' is not dcfinitply known b('caus(' of absenct' of 
t'xposed contacts and fossils. 
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processed at the quarry for high-mal!;nesia lime and for crushed stone. Silurian 
dolomite underlies much of thp intprlake arpa, and has been quarri('d at various 
times at Broad Vallt'y (20), Lundar (47), ~lulYihil1 (49), Spearhill (50), ami Fair
ford (.52). Farther north, it has been quarripd alonl!; the Hudson Bay Hailway for 
rock fill. Hec('ntly, Silurian dolumite has been quarried for concrete aggregate at 
thc Grand Hapids power site (86). 

The reef-type dolomite of the Devonian Winnipegosis formation contains 
about 99.5 pl'r cent pure dolomite and was once quarried ncar The Narrows of 
Lake' l\lanitoba (54). 

GYPSUM 

From 125,000 to 200,000 tons of gypsum are extracted annually from deposits 
at Amaranth and CYPsulllville. ~lost of it is manufactured into wallboard and 
plaster at Winnipeg, some is us('d at Fort Whyte as a retarder for Portland C('l11ent, 
and sOllle is sent to Saskatchewan and Alberta. 

Amaranth 

Western C;ypsum Products Limited operates a minp one mile south of Ama
ranth (56), where a 40- to 45-foot layer of gypsum occurs under 90 to 100 feet of 
glacial drift. The gypsum is part of tlw .Jurassic Amaranth formation. A layer of 
anhydrite 2 to 5 feet thick occurs about 10 feet above the base of the gypsum bed; 
dolomite and clay form patches or thin layers scattered through the deposit. Both 
massiYe, very fine-I!;nlined white gypsum and translucent gyPSUlll arc present. 

Tlw gypsum is mined by the room and pillar method; it is j"(·duced to 4-inch 
size in an umkrground crusher l)('forc shipment to \Vinnipcg. Production began 
in 1930. 

(}1Jpsumville 

Dcposits of gypsum occur as isolated ridges illlmediately north and northeast 
of Gypsumville (51). The largest ridge pxtpnds for threp miles north from Gypsum
ville and awrages about mile wide. The ridges risl' 20 to 50 fed above the sur
rounding swalllPy area, but the depth of quarrying is limikd by the height of the 
water table. At present a quarry is operated in the northern part of this ridg<" and 
a working face from 12 to 30 feet high l'xtpnds for one' half mile. TIl(' original quarry 
was opcnNj in 1901 in the south part of the ridge. Since 1928, the property ha;; been 
owncd by Gypsum, Lime and Alabastinc, Canada, Limitpd. 

The thickness of the deposit i" beli('ved to be in the order of 100 fpd. Anhydrite 
is prcsmt in some b('ds, although thes(· bedH show partial altpration to gypsum. 
Clay is presPl1t as an impurity in plac('H. However, thl' rock ill the main ridge 
above the water table is mainly pure white or translucent crystalline gypsum, with 
loeal selenite. To the east of the main quarry, a small quarry is worhd in a ridge 
called Elephant Hill; the gypsum is a very fine-grained whitt' alabaster. This 
ridge contains also coarse selenite in cleavage plates up to 2 fept across. 

Although the Gypsumville deposit is situatC'd within the outcrop belt of the 
Silurian Interlake group, its agp is not definitely known because of abs('nce of 
pxposed contacts and fossils. 
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Other ATeas 

Exploration in 1911 indicated the presence of gypsum in the area past of 
Dominion City (40). The area was re-drilled in 1956, and beds of gypsum were 
reported to occur interbedded with red shale between the depths of 32.5 and 400 
feet. Howevpr, the thickest single bed of gypsum was 14 feet. About 1929, gypsum 
was reported near the surface in the west part of Charkswood (89), but ('xploratory 
shafts revealed the gypsum occurred only as boulders, some 5 fe(;t in diameter. The 
outcrop belt of the Amaranth formation extends from Dauphin Lake to Gretna and 
into the Ste. Elizabeth-Dominion City area east of the Hed HiveI' (see fig. 34). The 
gypsum is present under a cover of glaeial drift from 10 to 300 feet thiek (fig. 36). * 

CLAY PIWDUCTS 

The clay products industry began with the manufaeture of common briek from 
local surfaee clays. Later, face brick, drain tile, and hollow bloeks also were made, 
using higher grade clays and shales. Some kaolin-type clays have been used to a 
small extent for c('ramic objects. The glacial Lake Agassiz gUlIlbo clay is a good 
bloating clay and is used in the manufacture of lightweight aggregate. Bentonite 
from the ::\lorden-Miami arpa is used as an adsorbent and bleaching clay of high 
efficiency. Canada ('C'ment Company LimitC'd obtains elay from n pit at Fort Whytc 
for use in Portland e('ll1ent. 

BRICK CL1 YS AND KAOLIN 

Surfaee clays of n calcareous type are found in ahundance in southern ::\lanitoba, 
and many were used locally for common hriek. The most important plants using 
Hed HiveI' valiC'y surfaee elay~ were at Winnirwg, St. Bonifaee (:37), Portage In 
Prairip (45), \Vhitelllouth (10), :mcl Lae elu Bonn('t (l:~). The clay is y(,llow, silty 
and calcareous, ancl form,; a !!;ood buff briek when burned to about 2,000" to 2, 1O(}0 F. 
Clay from the Assiniboinc ddta an'a, obtained at Edrans (ti8) , Sidney (60), and 
Firdale (.59), eontains more iron and burns I'('d. The only eompnny at present 
producing brick from ::\ilanitoba clays is Alsip Brick, Tile & Lumber Company 
LimitC'd who manufaeture eOlllnJon briek at Portage la Prairie. 

Crdac('ous shales also have beC'n us('d for brick. Face brick was mad(' at LC'arys 
(44) from the earbonaeeous shale of Hl(' iVIorden member. The hard, siliceous 
Odanah shale was used at La Rivi('J'(' (42) for dry-press faee briek. A g"n'y plastie 
semi-refraet(Jl'Y shal(' from the Swan Hiver fOl'matioTl would be of use for higher
grade day products such as stoneware or S(,WPl' pipp, but only limited produetion 
from a deposit 10 miles northeast of the town of Swan HiveI' (74) has been aehicved. 

Large deposihl of kaolinite were diseovered north of Arbor!!; (19) in 1956 by 
Kaolin & ::\ilinerals Exploration Ltd. The kaolin is mixed with fine siliea sand, some 
of which is in the silt to clay size rangC'. Thp material is eurrpntly l)('ing t('sted to 
detf'!'flline its suitability for use in higher-grade' clay produets. 

LJOllTWE[(;HT AOGUEUA'I'E 

Thp grpy to bluf' glaeiallake day found at dppths of 10 to 20 feet in the Winni
peg area is a good bloating elll)" and when flash firc·d at 2,200° F, it yields a light 
aggregate weighing 17 to 24 pounds per cubie foot. The elay is higllly plastic, 

*;';ineE' this was writt{·n. \Vestf'rn Prf)dll(,ts Limited have ('ommf'm:etl shaft sinking on a .!!yp~um
d{'posit outlined by drmin~; 30 50uth of \Vinnipeg. . 
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Other Areas 

Exploration in 1911 indicated the presence of gypsum in the area east of 
Dominion City (40). The area was re-drilled in 1956, and beds of gypsum were 
reported to occur interbedded with red shale between the depths of :325 and 400 
feet. However, the thickest single bed of gypsum was 14 feet. About 1929, gypsum 
was reported near the surface in the west part of Char\('swood (:39), but exploratory 
shafts revpaled the gypsum occurred only as boulders, sOllle ,) fed. in diameter. The 
outcrop belt of the Amaranth formation extends from Dauphin Lake to Gretna and 
into the 8te. Elizabeth-Dominion City area east of the Bed Hiver fig. :34). The 
gypsum is present under a cover of glacial drift from 10 to 300 feet thick (fig. 36). * 

CLAY PRODUCTS 

The clay products industry b('gan with the manufacture of common brick from 
local surface clays. Lat<'r, face brick, drain tile, and hollow blocks also were made, 
usin!l; hi!l;her grade elays and shales. Some kaolin-type clays have been used to a 
small extmt for c('ramie objects. The glacial Lake Agassiz gumbo clay is a good 
bloating clay and is used in the manufaeture of lightweight ag!l;regate. Bentonite 
from the Ylorden-}\liami area is used as an adsorbent and bleaehing clay of high 
effieiency. Canada Cement Company Limitl'd obtains clay from it pit at Fort Whyte 
for use in Portland eement. 

BRICK C£.1 YS lIND KAOLIN 

Surfaee clays of a calcareous type are found in ahundance in southPrn ~lanitoba, 
and many were used locally for common brick. The most illlPortant plants using 
Hed River valley surfaee clays w(~rc at vVinnipeg, St. Boniface en), Portage Ia 
Prairie (45), Whitemouth (10), and Lae du Bonnet (l:~). Th(~ clay is yellow, silty 
and calcar('()Us, and forms a good buff briek when burned to about 2,000° to 2,100° F. 
Clay from the Assiniboine ddta area, obtained at Edrans (58), Sidncy (60), and 
Firdale (59), contains more iron and burns 1'('(1. The only eompany at prCR('Ilt 
producing brick from Manitoba clays is Alsip Brick, Tile & Lumber Company 
Limited who manufacture' eOlllmon briek at Portage la Prairie. 

Crdae('ous shales also have been ul'pd for briek. FacC' brick was made at LC'arys 
(44) from the earbonaceous shale of the l\Iorden member. The hard, silieeoul' 
Odanah shale was used at La ltiviere (42) for dry-press faee briek. A grey plastic 
semi-J'(·fractu'Y shal<' from the Swan HiveI' formation would lw of use for higher
grade day products such as stoneware or sewC'r pip!', but only limited produetion 
from a deposit 10 mih's northeast of the town of Swan HiveI' (74) has been achieved. 

Large dq)osits of kaolinite were diseovered north of Arborg (19) in 1956 by 
Kaolin'& Ylinerals Exploration Ltd. The kaolin i::; mixed with fine siliea sand, some 
of which is in the silt to clay size range. The material is currc'ntly [wing t('8ted to 
dct('rmine its suitability for use in higher-grad(, elay products. 

LJOllTIV EIOH'l' AUOHEUA'l'E 

The gI'<'y to blu(' glacial lake clay found at depths of 10 to 20 feet in the Winni
Pl'g area is a /!:ood bloating day, and when flash fired at 2,200° F, it yields a light 
aggregate weighing 17 to 24 pounds per cubic foot. The eby is highly plastic, 

was writtpn. \\icskrn 
outlill(,J by driHinJ[, :lO 

ProrhH'tR Limited have cornmf'of:ed shaH Binking on a g.\.'p:.:.url1 
south of \Vinnipcg. 
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finely laminated, and calcareous, and occurs in a bed of fairly uniform composition 
up to 50 feet thick. Atlas Light Aggrpgate Ltd. pr('cted a plant in St. Bonifact' (37) 
in 1954, containing a rotary kiln with a capacity of 400 cubic yards of aggrpgate 
per day and a st'cond kiln of similar size was added in 1960. Expanded pt'llNs with 
a hard vitrified coating arc produced for use in light concrete blocks. \Vinnipeg 
Light-Aggregate Ltd. opefi(~d a plant and quarry in 1956 at Transcona (36), but 
ceased operations the next year. A new plant was opened in 1961 near Transcona 
by Echo-Lite Aggregate Ltd. 

The clay deposit underlies most of the Hl'd Hiwr valley, and ('xtpnds from 
Edrans (58) to Lac du Bonnet (3). 

BENTONITE 

A yellow non-swelling bentonite of use in the clarification of mineral and vege
table oils is obtained from the Thornhill-:'liami area (41) by PPlIlbina ~'lountain 
Clays Ltd. The waxy bt'ntonite is interbeddpd with black carbonac('ous shale' nt'ar 
the base of the Pembina memlwr of Cretaceous age, and occurs in at lenst 6 main 
beds from 2 to 10 inches thick. First large-scale production began in 1940 from a 
deposit 4 miles north of Thornhill. In 1954 a new pit was opened 4 miles southwest 
of ~liami. Quarrying operations were moved again to the area north of Thornhill 
in 1960. Exposures of bentonite occur at intervals along the east face of Pembina 
Ylountain from Babcock (44) to the International Boundary. 

From 9,000 to 1.5,000 tons of bentonite are quarried annually. It i;.; sent to a 
drying plant in Morden, and then shipped by rail to an activating plant in Winnipeg 
where the clay is treated with sulphuric acid to increase its adsorb('nt capacity. 

Recently a semi-swelling bentonite from the C'rPiaceous Millwood bpds has 
been shown to be of value, when slurried, in the apl'ial control of forc;.;t fires. 

SALT 

The production of common salt by the evaporation of brines was the first 
mineral industry in .i\lanitoba, and began in 1800 or earlier. Until 1876, up to 1,000 
bushels of salt per year were obtained from natural springs issuing from the Devon
ian Winnippgosis formation along the west shore of Lake \Vinnipegosis (76). The 
principal source was :\Ionkman's Springs, 12 miles north of the town of Winnip<'gosis 
(70). The concentration of the brine is between 48,000 and 62,000 parts dissolved 
salt.:; per million parts of solution, much too low for present cOlllmNcial production. 

In 19:32, N'eepawa Salt Limited began production of salt froIll lllore concentrat
ed brines encountered in a deep well at Neppawa (57). Two brin!' horizons wert' 
interseci('d, one at a depth of 1,160 feet from a porous zone withill the Souris liiver 
formation and the other at a depth of 1,453 fC'd from the Winnipegosis dolomite. 
The salt concentration is 170,000 to 180,000 parts lwr million, of which 8.') per cent 
is sodium chloridt'. A plant was erected at ~('epawa to produce coarse grades of 
salt for agricultural and packing house use. ('anadian Industri!'s Limit<·d purchased 
control of the company in 19:~5, and a second well was completed 2,000 fpet west of 
the first. A new plant using the vacuum pan evaporation procf'SS was built.in 1941, 
and a full range of fine salt product;;;, including table and dairy salts and pressed 
blocks, is marketed. 1n addition, the combined chlorides of calcium, magnesium, 
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finply laminated, and calcareous, and occurs in a bed of fairly uniform composition 
up to 50 feet thick. Atlas Light Aggregate Ltd. erected a plant in St. Bonifacp (:37) 
in 1954, containing a rotary kiln with a capacity of 400 cubic yards of aggn·gate 
per day and a second kiln of similar size was added in 1960. Expanded p(·lIpts with 
a hard vitrified coating are produced for use in light concretp blocks. Winnipeg 
Light-Aggregate Ltd. opell(~d a plant and quarry in 1956 at Transcona (36), but 
ceased operations the next year. A new plant was opened in 1961 ncar Transcona 
by Echo-Lite Aggregate Ltd. 

The clay deposit underlies most of the Hpd Hiv('r valley, and l'xtpnds from 
Edrans (58) to Lac du Bonnet (1;{). 

BEN1'ONITE 

A yellow non-swelling bentonite of us(' in the clarification of mineral and vege
table oils is obtain('d from the Thornhill-:\liami ar('a (41) by PPlllbina ~l()untain 
Clays Ltd. The waxy bentonite is interbeddpd with black carbonac(·ous shalf' nf'ar 
the base of the PeIllbina memb('r of C'retacP()us age, and occurs in at least 6 main 
beds from 2 to 10 inches thick. First large-scale production bpgan in 1940 from a 
deposit 4 miles north of Thornhill. In 1954 a new pit was opened 4 miks :iouthwest 
of ;'vliami. Quarrying operations wpre moved again to the area north of Thornhill 
in 1960. Exposures of bpntonite occur at intervals along ill(; east facp of Pembina 
Mountain from Babcock (44) to the International Boundary. 

From 9,000 to 15,000 tons of bentonite ar(~ quarripd annually. It is sent to a 
drying plant in Morden, and then shipIWd by rail to an activating plant in \Vinnipeg 
where the clay is treated with sulphuric acid to incrpase its adsorbpnt capacity. 

Recently a semi-8welling bentonite fro III the ('n·tacpous :\Iillwood beds has 
been shown to be of value, when slurried, in the aprial control of forest fir('s. 

SALT 

The produetioll of common salt by the evaporation of brinps was the first 
minNal industry in Manitoba, and began in 1800 or earlier. Until 1876, up to 1,000 
bushels of salt per year were obtained from natural springs issuing from the Devon
ian Winnippgosis formation along the west shore of Lake Winnipegosis (76). The 
principal80urce was :\Ionkman's Springs, 12miles north of the town of Winnip('go::5is 
(70). The concentration of the brine is betwp('Il 48,000 and 62,000 parts dissolved 
salt" per million parts of solution, much too low for present cOlllmprcial production. 

In 1932, Neepawa Salt Limited began production of salt from more concentrat
ed brines encountered in a deep well at Neppawa (57). Two brine' horizons were 
intersect('d, one at a depth of 1,160 feet from a porous zone within th(' Souris River 
formal ion and the other at a depth of 1,4."i3 f('et from the \Vinnipegosis dolomite. 
The salt concentration is 170,000 to 180,000 parts p<'f million, of which 85 p('r c0nt 
is sodium chloride. A plant was erect(~d at Npepawa to produce coarse grades of 
salt for agricultural and packing house use. Canadian Industries Limited purchased 
control of the company in 19:35, and a second well was complded 2,000 f(>('t w('st of 
the first. A new plant u;;ing the vacuum pan ('vaporation proc('ss was built.in 1941, 
and a full range of fine salt products, including table and dairy salts and prpssed 
blocks, is marketed. In addition, the combined chloridc8 of calciulll, magnc8ium, 
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PLATE XIX 

A. Ben/onite quarry near Miami. The bentonite (white) is interbedded with shale (black). 

B. Face of a Tyndall stone qvarry at Garson. 
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and potassium are recovered. Current annual production of the company, now 
The Canadian Salt Company Limited, is about 22,000 tons of salt. 

Brines with salt concentrations up to 300,000 parts per million have been 
intersected at depths of 2,500 to 4,000 feet or more in deep wells in southwestern 
Manitoba. Rock salt up to 500 feet thick within the Prairie Evaporite is present 
at depths of over 2,600 feet in an area between townships 1 and 26 along the west 
boundary of Manitoba and extending to the east side of Oak Lake (60). The brines 
and rock salt may be of use eventually to the chemical industry. 

PEAT MOSS 

Peat moss is currently being produced from the .Julius bog (11) extending along 
both sides of the Canadian Pacific Hailway 45 mik8 east of Winnipeg. The bog 
covers several square miles and the depth of peat moss in the center of the bog is 
15 feet, of which the top 10 feet is good quality sphagnum moss. The moss is light 
yellow, slightly humified, porous, and elastic, and has a high absorptive value. It 
is of usc for poultry litter, horticultural purposes, insulation, fertilizer, and packing 
material. 

The .Julius bog was drained in 1940, and a shn;dding and baling plant erected 
at l\Ioss Spur by The Winnipf'g Supply and Fuel Company LimitNI. Production 
beg;an in 1941 from that part of the bog north of the railway. The plant and holdings 
were purchased by We'stern Peat Company, Limited in 1949. At one time .;\IcCabe 
Grain Company worked the south part of the bog and set up a small plant at 
Shdley, but operations were discontinued in 1946. Since 1954, annual production 
has increased from 6,000 to 16,000 tons. 

NUIIlf'l'OnS other peat bog,;;, sorne of vast extent, occur within the province, 
the largest being an area stretching for :300 miles south and southwest of ('hurchill 
along the Hudson Bay Hailway. Other large bogs occur at intervals on either side 
of the Winnipeg HiveI' between Pine Falls (14) and Pointe du Bois (9). A small bog 
was worked at one time near Cowan (n). 

DECORATIVE AGGHEGATE 

Mineral deposits in the province containing material suitable for use in decora
tive tile and building stone include fuchsite, rose-coloured quartz, white quartz, 
and coloured dolomite. 

Fuchsite is a bright green chromium mica which has been used as stucco dash. 
About 150 tons of fuchsite-bearing rock were mined in 1926 from a deposit in a 
narrow band of silicified basalt near the Winnipeg HiveI' (8). Small occurrences of 
fuchsite have' been reported recently along the south shore of Oxford Lake (8:3). 

White to glassy quartz from the Chemalloy Minerals Limited mine at Bernic 
Lake (7) has been used by Supercret.e Ltd. as an aggr('gate for c\pcorative blocks. 
The rose-coloured quartz that occurs in a pe'gmatite north of Birse Lake, 3 miles 
cast of Bernic Lake, may be suitable for similar ag;gre'gate. 

Small quantities of buff, rt'd, and purple "marble" for usc as terrazzo have been 
obtained from the quarry near Hodgson (18). Some of the Silurian dolomite at 
Broad Valley (20) could be a source of yellow terrazzo. 
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OTHER INDUSTIUAL NIINERALS 

AMBER 

Amber-like resin occurs as small pellets mixed with sand and woody material 
along the west shore of Cedar Lake (77) in an area extending 3 miles south from the 
discharge point of the Saskatchewan River into the lake. The resin is less trans
parent than true amber, and of slightly different chemical composition. Amber 
material has been reported also from some of the bays at the south end of Moose 
Lake (78). These areas will be flooded following completion of the power develop
ment at Grand Rapids. 

ASBESTOS 

Several small occurrences of short-fibre asbestos have been discovered in 
Manitoba, but no development work has been undertaken. Small veinlets of short
fibre asbestos, probably chrysotile, have been reported in ultramafic bodies at the 
west end of Knee Lake (84), on an island at the west end of Lake Athapapuskow 
(81), and at Garner Lake (4). Short, brittle fibres of tremolite asbestos occur as 
alteration patches in a peridotite east of Clangula Lake (15). Canadian Nickel 
Company Limited owns a nickel property on islands at the west central end of 
Island Lake (85), where very short-fibre chrysotile asbestos also occurs in the small 
serpentinite body. 

CHROMITE 

The chromite deposits of the Bird Hiver sill (6) have been described in Chapter 
III. Large tonnages of low grade chromite ore have been outlined, but the low 
chrome:iron ratio, about 1.5:1, will require a special metallurgical process as chrome 
ore8 currently worked elsewhere have a 3;1 chrome-iron ratio. 

COAL (LIGNITE) 

Low-grade coal of the lignite variety occurs in 2 or 3 seams 2 to 4 feet thick 
within the Tertiary Turtle ::Vlountain format.ion in the Deloraine-Goodlands area 
(65). Two small mines operated from 1896 to 1908; limited production for local 
consumption was attained from 19:31 to 1943. From 1,000 to 4,000 tons of lignite 
were produced annually. The lignite has approximately the same calorific value as 
the Souris coal of Saskatchewan, but cannot compete with the large tonnages of 
easily mined lignite available there. 

JfAi'v'GANESE 

Manganiferous ironstone nodules occur within the Cretaceous shales, and in 
places manganese bog deposits have been derived from them. The deposits were 
investigated during World War II, but no development work resulted. Nodules in 
the Porcupine Mountain area (75) contain 10 to 18 per cent manganese, but they 
form only 10 per cent of the formation. Bogs along the south flank of Riding 
Mountain (69) and near Roseisle (43) contain higher grade material but are of 
vpry limited tonnage. 

PEG.~l ATITE DEPOSITS 

Pegmatites containing lithium minerals, caesium-bearing pollucite, beryl, 
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quartz, feldspar, cassiterite, and tantalite-columbite occur in the Precambrian 
8hirld (5, 7, 8, 82) and have bren described in chapters III and IV. 

POTASH 

Beds rich in potash salts occur in the upper part of the Devonian Prairie 
Evaporite in a narrow area along the west edge of the province from township 4 to 
township 21. The potash occurs at depths ranging from 2,560 feet in the north to 
4,400 feet in the south. 8. A. M. Explorations Ltd. drilled the northern part of the 
area (68) from 1956 to 1958, and their 3 wells indicated a potash b{'d 6 to 8 feet 
thick, grading 25 per cent K 20 or better, consisting mainly of sylvite (Kel) and 
halite with small amounts of carnallite (KCLMgCb.6H20) and clay. The property 
was acquired by Tombill Mines Limited in 1959, and 2 more wells indicated a bed 
of similar grade and thickness. 

SILiCA SAND 

A deposit of silica sand, part of the Ordovician Winnipeg formation, has been 
worked at intervals along the northwest and southeast shores of'Black Island (16), 
Lake Winnipeg. The sandstone is formed of loosrly bonded rounded quartz grains, 
and has an 8i02 content from 9,"i to over 99 p{'r cent. In the early 19:~0's it was used 
in bottle glass and as a molding sand in foundries. The Selkirk Silica Co. Ltd. 
worked the deposit from 1956 to 1959, and erected a washing and screening plant 
at Selkirk. 

Other deposits containing silica i'and have been reported from Swan Hiver (74), 
Pine River (71), and north of Arborg (19). 
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CHAPTER VII 

PETROLEUM IN MANITOBA 

HISTORY 

The history of mineral exploration in southwestern :Vlanitoba dates from 1873 
when the Geological Survey of Canada drilled a series of geological test holes, 
However, these and most other wells drilled in Manitoba prior to 1900 were mainly 
to test for water, coal, or other mineral deposits, and the stratigraphic information 
obtained was largely incidental. Between 1900 and 1949 drilling devoted solely to 
oil and gas exploration was carried out by a number of companies, and wells were 
drilled as deep as 2,000 feet into the Mesozoic and Palaeozoic sedimentary rocks in 
the southwestern part of the province. Insignificant gas accumulations, sufficient 
only for limited domestic usc, were encountered in a few wells; such occurrences 
were limited to minor gas pockets in the Cretaceous shales of the Favel and Riding 
Mountain formations. Gas was found also in Pleistocene sand and gravel beds 
overlying the Cretaceous shales; apparently this gas had migrated into the sands 
from the underlying shales. Traces of helium have been reported in gas from a well 
near Lundar; small amounts occur in several other places in Manitoba. 

In 1949, the first significant deep test hole was drilled in the extreme south
western corner of the province. The Souris Valley Gordon White 5-14-1-28 well 
penetrated over 5,000 feet of Mesozoic and upper Palaeozoic strata, and indicated 
the presence of a maximum thickness of 7,000 feet of sedimentary rocks in this 
area. Although no oil "shows" were reported, samples revealed the presence of a 
thick section of Mississippian limestone containing porous beds. As Mississippian 
rocks were known to be absent to the northeast, it was evident that a thick erosional 
wedge of Mississippian strata was present below the .:\;Iesozoic formations, as shown 
in F'igure 3. This wedge of sedimentary rocks forms a stratigraphic trap, and the 
knowledge of the existence of this trap led to intensified exploratory drilling which 
resulted in January, 1951 in the first producing oil well in Manitoba. 

The discovery well was Calstan DaJy 15-18-10-27. Although only limited 
oil was produced from this well, its presence eventually resulted in development of 
the 175-well Daly Field, now the third largest in Manitoba, with total cumulative 
oil production of more than 8,200,000 barrels to December, 1961. 

Exploration continued at a rapid pace following the original discovery and by 
December, 1961 fourteen separate oil fields had been defined; oil also occurs in 21 
other "producing areas" which are not of sufficient size to be classed as fields. The 
three main fields are, in order of production, North Virden Scallion, Virden-Roselea, 
and Daly, each of which has yielded production in excess of 8,000,000 barrels of oil. 
The names and locations of the fields are shown in Figure 34, and the value of the 
annual oil production is shown in Figure 1. 

THE OCCURRENCE OF OIL 

All oil production in Manitoba has been from strata of Mississippian age, and 
only slight oil shows have been reported from any other formations. The Missis
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sippian oil fields occur in stratigraphic traps where individual porous limestone 
reservoir beds are truncated at the pre-Jurassic erosion surface (Fig. 39), and oil 
has accumulated beneath the impermeable Jurassic shales and evaporites at depths 
ranging from 1,900 to 3,300 feet. The occurrence of the Mississippian strata where 
they "subcrop" at the pre-Jurassic unconformity is shown in Figure 34. The princi
pal reservoir beds are the MC-1 and MC-2 members of the Mission Canyon forma
tion, and the Virden, Whitewater Lake, and uppermost Scallion members of the 
Lodgepole formation (Fig. 39). The source of the oil trapped in these reservoir beds 
presumably is the thick sequence of dark bituminous Mississippian limestones 
found deep in the central part of the Williston Basin. Oil migrated up-dip from 
these source areas until it was trapped below the impermeable beds at the Missis
sippian erosion surface. 

WEST EAST 

".=-..-. 

~ Evoporltebed~ 

~ .... :" "t:5j Red ~.Ity snale, some onhydrde 

~~~.:.~:~~::~ PrlncLpal poreus limestone reservoir beds 

~ Od occumulohon 

Note: Diagrammatic eost·west cross-section show,ng 0,1 occumulohon In strohgroptllC traps where poraus M'SsisslPPlon reservoir beds hOlle 
been truncated at the pre-Jurossic erosion surface 

FIGURE 39 Mississipian Cross-Section and Oil Traps 

Although the principal factor controlling oil accumulation is the truncation of 
the porous formations at the erosion surface, it is evident from Figure 34 that oil 
does not occur everywhere along the sub crop belts, but is localized in certain areas. 
The principal factors controlling oil localization in southwestern Manitoba are: 
differential dolomite and anhydrite alteration of Mississippian beds immediately 
below the pre-Jurassic erosion surface; structure; palaeotopography; and primary 
lithologic or facies changes. 

DOLOMITE AND ANHYDRITE ALTERATION 

Although the Mississippian oil fields occur at or near the truncated edge of the 
reservoir beds, the impermeable cap rock which prevents escape of oil from these 
beds is not, in most cases, the overlying Jurassic shales, but rather the closely 
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associated zone of secondary dolomite and anhydrite alteration of the uppermost 
':ylississippian beds. This alteration of the ~rississippian limestones occurred during 
deposition of the Amaranth Hed Beds and Evaporites (Fig. 39), and is related to 
the saline conditions prevailing at that time. The alteration zone varies considerably 
in thickness and oil accumulation is possible in those areas where the alteration 
zone is thinner than normal. In some instances the thickness of the alteration zone 
has b('en controlled by the prespnce of topographic highs on the pre-Jurassic erosion 
surface (i.e., palaeotopography); th('s(' highs may have tended to ('Ither increase 
or decrease the thicknpss of the dolomitized zone. 

In addition to controlling the location of oil accumulation, this secondary 
alteration zone has affected greatly tne reservoir pprformance within the field areas. 
In some instances porosity and permpability have been redueed by dolomitization 
and anhydrite infilling; in others, leaching has occurred, resulting in the develop
ment of inh'rgranular to coarse vuggy porosity as in the :North Virden Scallion 
.Field. However, there does not seem to be any predictable pattern to these 
secondary alteration effpcts, and this has made both exploration and field develop
ment, more difficlIlt,. 

STRC'CTURE 

Structurally high areas, especially at or near the subcrop of the porous beds, 
normally afford excellent sites for oil accumulation. However, very few structural 
highs arc known to exist in Manitoba and with the possible exception of the Daly 
field area have had little effect on oil accumulation. Most of the known structures 
are synclinal lows, and even these probably arc purely "superficial" structures 
resulting from solution of deeply buried DC'vonian salt beds, with resultant collapse 
of the overlying strata. These lows arc unfavorable for oil accumulation and in the 
Daly and Virden areas, where they are particularly numerous, thC'y have to a 
considerable ('xtent delimited the areas of oil accumulation. 

A furtiwr possible important factor contl'Olling oil accumulation is the relation
ship bet ween the regional southwest dip of the erosion surface and the trends of the 
subcrop belts on this erosion surface; the Mississippian subcrop belts do not parallel 
the structure contours. In the case of the Lodgppole strata, the C'1C'vation of the 
subcrop belts rises to the northwest; consequently, any oil that had been trapped 
at the unconformity would haw tended to migrate up the subcrop belt until trapped 
by some structural and/or stratigraphic barrier. This may possibly account for 
the large oil accumulation in the Virden arC'a, and the relative lack of accumulation 
in the same porous Lodgepole beds to the southeast. In the case of the l\lission 
Canyon strata, the situation is reversed, and the subcrop belts rise to the southeast 
rather than to the northwest. 

l' A.LAEOTOPOGRAPIIY 

Palaeotopography refers to the relief developed on an ancient surface of un
conformity that subseqU(·ntly has b,p('ll buried by younger strata. Palaeotopogra
phic highs form favorable sites for oil accumulation as in the Whitewat<'f, Lulu Lake, 
Tilston, and Pierson field areas. In some instances, the palaeotopographic features 
are controlled purely by "accidental" variations in the amount of erosion; in other 
instances, they are controlled by the nature of thp strata occurring at the erosion 
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associated zone of secondary dolomite and anhydrite alteration of the uppermost 
Mississippian beds. This alteration of the Mississippian limestones occurred during 
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8TRtTTURE 
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surface. The presence of either highly resistant or easily eroded strata causes 
differential erosion and results in formation of ridges or escarpments. Finally, 
palaeotopography may be controlled by structure. Where deformation has occurred 
prior to erosion, the structure is truncated and little or no evidence of the structure 
is discernible on the erosion surface but, where deformation has occurred during 
erosion, a structurally controlled palaeotopographic feature is formed. All of these 
types of palaeotopographic features have been noted in Manitoba, and all have been 
important factors in controlling oil accumulation. 

LITHOFACIES VARLATIONS 

Definite lateral variations in type of sedimentary deposit occur wit hin the 
Mississippian strata, especially in the Lodgepole formation. To the cast, the Lodge
pole sediments, calcarenites and fossil-fragmental limestones, arc generally fairly 
coarse grained and porous. To the west, they are finer grained, more argillaceous, 
and consequently less porous. The trends of these "facies" are approximately north 
whereas the subcrop bclts trend northwest. This results in a general decline in 
porosity of the reservoir beds to the northwest, along the subcrop belt, and possibly 
determined the northwestward limit of oil accumulation along the Virden-White
water Lake subcrop belt. 

OIL POTENTIAL 

Although more than 1,500 wells have been drilled to test :Ylississippian strata, 
the potential areas have not been exhausted, and some further exploration may be 
expected along the favourable subcrop belts. However, future exploration in 
Manitoba will also involve testing Ordovician, Silurian, and Devonian strata. 
Production is obtained from these rocks in the deeper parts of the Williston Basin, 
in North Dakota and Montana. The traps in these areas arc primarily major 
structural anticlines; although similar anticlines are not expected in Manitoba 
other suitable structures may be present. Possibility of economic oil accumulation 
in the Jurassic and Cretaceous strata of Manitoba is considered slight, although 
lenticular Jurassic and Cretaceous sands offer some possibility for oil entrapment. 

To date, only about 90 test holes have been drilled through the Devonian 
strata, in a total area of over 70,000 square miles; 73 of these have penetrated the 
entire Palaeozoic section. The remaining holes test only the :'vlississippian or the 
uppermost beds of the Devonian. Oil shows have been reported in the lower 
Palaeozoic strata in a few wells. Stratigraphic conditions for the upper part of the 
Devonian are essentially the same as for the Mississippian, with porous beds 
truncated at the pre-Jurassic surface and overlain unconformably by Jurassic 
shales and evaporites. Accumulation in stratigraphic truncation traps should, 
therefore, be possible (see Figure 34). The younger (Jurassic and Cretaceous) 
strata, however, arc exposed at the present day erosion surface or are covered by 
only a thin mantle of glacial deposits and accumulation of oil at the exposed edge 
of these rocks is virtually impossible because of the lack of an impermeable cap rock. 

Because of the relative lack of deep drilling, the structure of the lower Palaeo-

PLATE XX 
Oil drill rig at night, Virden. ~--+ 
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zoic strata is not well known. As indicated previously, the complex local structures 
in the Mississippian and upper Devonian may be due to Devonian salt collapse, and 
may not reflect lower Palaeozoic structures; no definite lower Palaeozoic structures 
have been defined as yet.. 

Stratigraphic traps due to lithologic or facies changes appear to offer some 
possibility for oil accumulation in the lower Palaeozoic rocks although, with but 
two notable exceptions, the Lower Palaeozoic strata of Manitoba are noted more 
for uniformity than for facies changes. The two most promising exceptions are the 
Devonian Winnipegosis dolomite and the Ordovician \Vinnipeg sandstone. Although 
the Winnipegosis is relatively uniform in the shelf areas, marked variations in 
thickness, due to local reef development, occur in the western part of the province, 
at the edge of the Devonian Elk Point Evaporite Basin. Reefs up to 335 feet thick 
have been encountered in the general Winnipegosis-Swan River area, but to date 
no promising oil shows have been reported, either in Manitoba or in similar reefs 
along the northeastern edge of the basin in Saskatchewan. In these areas, the 
associated Prairie Evaporite salt beds apparently have been removed by post
Devonian salt solution, and possibly the remaining strata do not form a sufficiently 
impermeable cap rock. However, in the area of the Imperial Madeline Provo 
16-18-18-29 well, a thick reef section was encountered where the overlying salt has 
not been removed. Although no oil shows were indicated in this well, it is possible 
that structurally higher parts of the reef, or other similar reefs, could be oil-bearing. 

The other unit showing pronounced lithofacies changes is the Winnipeg 
formation. Thick discontinuous sandstone lenses occurring within the Winnipeg 
shale have high porosity and permeability but little evidence of oil staining has 
been reported from these strata, and their potential is uncertain. Other Jess well
defined stratigraphic (facies) traps may occur within the other Lower Palaeozoic 
strata. 

In addition to the 70,000-square mile area of sedimentary rocks in the south
western part of the province, a second area comprising roughly 25,000 square miles 
of Lower Palaeozoic rocks occurs in the Hudson Bay Lowlands, in the northeastern 
part of the province. Very little is known about these strata because of the in
accessibility of the area and the generally thick drift cover, but they probably 
represent what was originally an extension of the Lower Palaeozoic shelf carbonates 
of southwestern Manitoba. The area remains virgin territory for oil exploration. 
During 1960 and 1961, several diamond drill holes were drilled through the Palaeo
zoic rocks to test geophysical anomalies in the underlying Precambrian. These 
holes indicated a thickness of more than 500 feet of Palaeozoic strata, including 
more than 50 feet of Winnipeg sandstone in one area. 

In 1962 a syndicate was organized to acquire oil exploration rights in an area 
ncar York Factory. Exploration both within the' boundary of the province and 
under the adjacent parts of Hudson Bay is planned. 

SELECTED REFERENCES 

Andrichuk, J. M. (1959): Ordovician and Silurian Stratigraphy and Sedimentation 
in Southern Manitoba. American Association of Petroleum Geologists 
Bulletin vol. 43, No. 10, pp. 2333-2398. 

184 

zoic strata is not well known. As indicated previously, the complex local structures 
in the Mississippian and upper Devonian may be due to Devonian salt collapse, and 
may not reflect lower Palaeozoic structures; no definite lower Palaeozoic structures 
have been defined as yet. 

Stratigraphic traps due to lithologic or facies changes appear to offer some 
possibility for oil accumulation in the lower Palaeozoic rocks although, with but 
two notable exceptions, the Lower Palaeozoic strata of Manitoba arc noted more 
for uniformity than for facies changes. The two most promising exceptions are the 
Devonian Winnipegosis dolomite and the Ordovician Winnipeg sandstone. Although 
the Winnipegosis is relatively uniform in the shelf areas, marked variations in 
thickness, due to local reef development, occur in the western part of the province, 
at the edge of the Devonian Elk Point Evaporite Basin. Heefs up to 335 feet thick 
have been encountered in the general Winnipegosis-Swan River area, but to date 
no promising oil shows have been reported, either in Manitoba or in similar reefs 
along the northeastern edge of the basin in Saskatchewan. In these areas, the 
associated Prairie Evaporite salt beds apparently have been removed by post
Devonian salt solution, and possibly the remaining strata do not form a sufficiently 
impermeable cap rock. However, in the area of the Imperial Madeline Provo 
16-18-18-29 well, a thick reef section was encountered where the overlying salt has 
not been removed. Although no oil shows were indicated in this well, it is possible 
that structurally higher parts of the reef, or other similar reefs, eould be oil-bearing. 

The other unit showing pronounced lithofacies changes is the Winnipeg 
formation. Thick discontinuous sandstone lenses occurring within the Winnipeg 
shale have high porosity and permeability but little evidence of oil staining has 
been reported from these strata, and their potential is uncertain. Other Jess well
defined stratigraphic (facies) traps may occur within the other Lower Palaeozoic 
strata. 

In addition to the 70,OOO-square mile area of sedimentary rocks in the south
western part of the province, a second area comprising roughly 25,000 square miles 
of Lower Palaeozoic rocks occurs in the Hudson Bay Lowlands, in the northeastern 
part of the province. Very little is known about these strata because of the in
accessibility of the area and the generally thick drift cover, but they probably 
represent what was originally an extension of the Lower Palaeozoic shelf carbonates 
of southwestern Manitoba. The area remains virgin territory for oil exploration. 
During 1960 and 1961, several diamond drin holes were drilled through the Palaeo
zoic rocks to test geophysical anomalies in the underlying Precambrian. These 
holes indicated a thickness of more than 500 feet of Palaeozoic strata, including 
more than 50 feet of Winnipeg sandstone in one area. 

In 1962 a syndicate was organized to acquire oil exploration rights in an area 
ncar York Factory. Exploration both within the' boundary of the province and 
under the adjacent parts of Hudson Bay is planned. 

SELECTED REFERENCES 

Andrichuk, .T. M. (1959): Ordovician and Silurian Stratigraphy and Sedimentation 
in Sauthern :Manitoba. American Association of Petroleum Geologists 
Bulletin vol. 43, No. 10, pp. 2333-2398. 

184 



Baillie, A. D. (19.j;~): Devonian System of The WillistrmBasin Area. :,'Ianitoba 
Mines Branch Pub\. 52-5. 

Berg, C. A. (1956): Virden Roselea and North Virden Fields, Manitoba. First 
International Williston Basin Symposium, North Dakota Gcological 

.. Society and Saskatchewan Gcological Society; Bismarck, N. Dak . 
pp.84-93. 

Kerr, Lillian B. (1949): The Stratigraphy of ~Ianitoba with Heference to Oil and 
Natural Gas Possibilities. }Vlanitoba j\'Iines Branch Publ. ,19-1. 

McCabe, Hugh R. (1959): :'Iississippian Stratigraphy of Manitoba. Manitoba 
Mines Branch Pub!. 58-1. 

Organ, D. W. and Russin, O. NI. (1956): ~lississippian Stratigraphy of the Daly 
Oil Field. Canadian Institute of Mining and l\letallurgy Transactions, 
vol. 56, pp. 125-BO. Oil in Canada, vol. 8, No. 22, pp. 40-47. 

Ower, .T. H. (195:3): The Subsurface Stratigraphy of Southwestern Manitoba. 
Canadian Institute of :\Iining and :\Jetallurgy Transactions, vol. 56, 
pp. 391-::199. 

Stanton, ]\,1. S. (1958): Stratigraphy of the Lodgepole Formation, Virden-White
water area, Manitoba. American Association of Petroleum Geologists, 
John Andrew Allan lIIemorial Volump, pp. 372-390. 

185 

Baill i!' , A. D. (195:3): Devonian System of The WillisLonBasin Area. IVlanitoba 
Mines Branch Pub!. 52-5. 

Berg, C. A. (1956): Virden Roselea and North Virden Fields, Manitoba. First 
International Williston Basin Symposium, .North Dakota Geological 
Society and Saskatchewan Geological Sodety; Bismarck, N. Dak. 
pp.84-93. 

Kerr, Lillian B. (1949): The Stratigraphy of :\Ianitoba with Reference to Oil and 
Natural Gas Possibilities. 2Vlanitoba Mines Branch Publ. 4n-1. 

l\lcCabe, Hugh H. (1959): :\Jississippian Stratigraphy of Manitoba. Manitoba 
Mines Branch Publ. 58-1. 

Organ, D. W. and Russin, G. M. (1956): Mississippian Stratigraphy of the Daly 
Oil Fie·ld. Canadian Institute of Mining and :\Ietallurgy Transactions, 
vol. 56, pp. 125-1:30. Oil in Canada, vol. 8, No. 22, pp. 40-47. 

Ower, J. It (1953): The Subsurface Stratigraphy of Southwestern :Manitoba. 
Canadian Institute of l\Iining and l\Ietallurgy Transactions, vol. 56, 
pp. 3nl-399. 

Stanton, 1\1. S. (In58): Stratigraphy of the Lodgppole Formation, Virden-White
water area, Manitoba. American Association of Petroleum Geologists, 
John Andrew Allan Memorial Volumr, pp. 372-390. 

185 





INDEX 


NOTE: Common rock and mineral names, such as andesite, basalt, granite, etc., which occur on 
innumerable pages of the text, and many locality names have been omitted from the index. 

A Page 

Aeromagnetic maps ..... , , .. 17, 56, 60, 101 

Aeromajl;netie surveys ....... ' .. , ..... , ' .. 54 

Age of Precambrian rocks, ..... 13, 14, 16, 43, 


.56, 104, 115 

Allcop Mines Limited...... . . . . . . . .. .... 60 

Alsip, Brick, Tile & Lumber 


Company Limited.. . .......... 167, 173 

Amaranth formation.... . . . . . . . . . . . 142 

Amber ............... , .. ,....... 177 

Amisk series (group) ............ 12, 65, 78, 115 

Amphibolite ......................... 55, 116 

Amblygonite. . . . .. .., ......... , ..... 23, 40 

Anglo-Barrington Mines Ltd.......... Ha, ]20 

Anhydrite 136, 137, 13U, 140, 141, 142, 172, 181 

Anorthosite ........................... " 125 

Anticline... . ............ 32, 47, 60, 79, 93 

Antimony. . . , ........ , ., .. " .. , .. ,.. 130 

Arsenopyrite .................... 25, 59, 69, 82 

Asbestos ..... , .......... , ... , ..... 20,57,177 

Ashern formation ......... , ........... , .. 137 

Ashville formation,..... . .... '... . .... 143 

Assean Lake series .... , ............ , .. 12, 104 

Assiniboine delta ................... , .... 157 

Atlas Lite-Aggregate Co. Ltd.......... , .. , 174 


B 
Bakken formation ..... , . , , .. ,. 141 

Bentonite .. ,.. . ....... 144, 145. ]74 

Beresford Lake ..... , ....... , .... , ... , ,24, 47 

Bernie Lake .... , ......... "............ 21 

Beryl... . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 42 

Beryllium. .. . .. , ......... 17, 23, 35, 37, 40 

Big Sand Lake .... , ...... , ............ 123 

Bird Lake .... , ...... , .. , . . . . . . . . . . . . 23 

Bird River .. 37 

Bird River Sill ......... . . ..... 23,37 

Boissevain formation ... , . 145 

Boundary Intrusions ......... , .... , ... 6:3, 72 

Brick.................................. 173 

Britannia Mining and Smelting 


Company Limited .................. , .. 82 

Building Products and Coal Co. Ltd., . . . .. 170 

Building stone ................. 167, 168, 169 


C 
Cadmium .. , ..... ,................ 25 

Caesium............... , ...... , .. 17, 23, 37 

Calcium limestone. . . . .. . ....... 161, 164, 165 

Campbell beaches......... . . . . . . . . . . . . .. 154 

Canada Cement Company Limit<-'<i. 164 

Canadian Longyear Limited........ . . . . .. 55 


187 

Page 

Canadian Nickel Company Limited 55, 62, 


115, 126 

Canadian Salt Co. Ltd.,. '..... . .. , .. 176 

Caribou River ... , . . . . . . . . . . . . .. 129 

Cassiterite, ......... 40,42 

Cat Lake ...... . . .... 2a, 37 

Cement ...... , .. . . ............ 161 

Cenozoic. .. . . . . . . . . . . . . . ..... 132, 145 

Central Manitoba Mines Limited 22, 47, 51, 


112, 122 

Chalcopyrite 23, 25, 59, 60, 62, 69, 73, 81, 85, 


OU, 115, 119, 121, 126 

Charles formation.. .. .. . ............ ,. 141 

Chern alloy Minerals Limited.... . . . . . . . .. 42 

Chisel Lake (:\Iine). , .20, 78, 80, 85, 87 

Chromite .. , ................. 6,0,23,38, 177 

Chromium ............................ 17, 22 

Churchill geologic province ..... , 13, 56, 64, 104 

Churchill quartzite ........... , .... , ..... 130 

Churchill River, ....... , . . .. ........... 112 

Clay................ . ,158, 164, 173 

Cobalt ................... , .... 20,116 

Columbite..................... , . . . .. . .. 40 

Conglomerate ................ , . . 37 

Copper .... 6, 17, 20, 24, 25, 27, 37, 4:3, flO, 64, 


101, 115, 126, 130 

Cranberry Lakes ................ , . . . . . .. 26 

Cretaceous, , ................ , ....... 143, 145 

Cross Lake,..... . . . . . . . . . . . .. .,....... 53 

Cross Lake series, ............ . , ..... 12, 55 

Crowduck Bay................ . .. ... 27,79 

Cuprus .Mine .... . . .22. 69, 73 


D 
Dalhart Beryllium Mines and Metals 

Corporation. . . . .......... , 42 

Daly oil field, .... , 179 

Dawson Bay form:ltion.... . ......... 139 

Decorative ajl;gregate .... , .......... 176 

Devonian. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 137 

Diabase ...........................32, 47,56 

Diorite .. , ...... , .. , ......31, 55, 5U, lIfl, 125 

Dolomite. . .... 135, 1;]6, 140, 141, 168, 170 

Don Jon Mine.... .., ..........-.22,69,73 

Drag-folds. . . . . . . . . . . . . .... 72, U8, 109, 129 

Dupcrow formation ..... , , . . . .. 140 


E 

Echo-Lite Aggregate Ltd.......... ,... 174 

Elevations ...... , .. , . . . . , . . . . . . 3 

Elk Point group ..................... , .. 137 


INDEX 

NOTE: Common rock and mineral names, such as andesite, basalt, granite, etc., which occur on 
innumerable pages of the text, and many locality names have been omitted from the index. 

A Page 
Aeromagnetic maps ............. 17, 56, 60, 101 
Aeromagnetic surveys. . . . . . .. ........... 54 
Age of Precambrian rocks ...... 13, 14, 16, 43, 

56, 104, 1l.'> 
Allcop Mines Limited. . . . . . . . . . . . . . . . . . .. 60 
Alsip, Brick, Tile & Lumber 

Company Limited ............... 167, 173 
Amaranth formation...... . . . . . . . . . 1-12 
Amber ................................. 177 
Amisk series (group) ............ 12, 65, 78, 115 
Amphibolite ........................ 55, 116 
Amblygonite ......................... 23, 40 
Anglo-Barrington ;\1incs Ltd ........... 11:~, 120 
Anhydrite 136, 137, 13fl, 140, 141, 142, 172, 181 
Anorthosite ............................ 125 
Anticline. . . .. 32, 47, 69, 79, 93 
Antimony. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 130 
Arsenopyrite .................... 25, ;}fl, 69, 82 
Asbestos.. . ...................... 20, 57, 177 
Ashern formation ...... , ................. 137 
Ashville formation.................. ... 143 
Assean Lake series .................... 12, 104 
Assiniboine delta... . . . . . . . .. . .......... 157 
Atlas Lite-Aggregate Co. Ltd.. ... ... .. . .. 174 

B 
Bakken formation ..... . ...... 141 
Bentonite. . . . . . . . . . . . . . . . . .. 14,1, 145, 174 
Beresford Lake. . . . . . . . . . . .. 24, 47 
Bernie Lake... . . . . . . . . . . 21' 
Beryl.. . . . . . . . . . . . . . . . .. ...... 42 
Beryllium .... . ...... 17, 23, 35, 37, 40 
Big Sand Lake.... .. ................. 123 
Bird Lake...... . . . . . . . . . . 23 
Bird River..... . . . . . . . . . . . . . 37 
Bird River SilL ... , ................... 23, 37 
Boissevain formation... . . . . . . . . . . . . . . . .. 145 
Boundary Intrusions. . . . . .. 6.5, 72 
Brick ................................. 173 
Britannia Mining and Smelting 

Company Limited........... ......... 82 
Building Products and Coal Co. Ltd ....... 170 
Building stone. . . . . . . .167, 168, 169 

C 
Cadmium. . . . . . . . .. ................ 25 
Caesium. . . .. 17, 2:" 37 
Calcium limestone ............... 161, 164, 165 
Campbell beaches ....................... 154 
Canada Cement Company Limited ....... 164 
Canadian Longyear Limited......... . . . .. 55 

187 

Page 
Canadian Nickel Company Limited 55, 62, 

lUi, 126 
Canadian Salt Co. Ltd.. 176 
Caribou River.... . . . 129 
Cassiterite ............................ '10, 42 
Cat Lake. . . . . ......... 23, 37 
Cement .... ........................... 161 
Cenozoic. . . . . . . . . . . . . . . . ....... 132, 145 
Central Manitoba Mines Limited 22, 47, 51, 

112, 122 
Chalcopyrite 23, 25, 59, 60, 62, 6n, 73, 81, 85, 

9fl, 115, 119, 121, 126 
Charles formation ....................... 141 
Chemalloy Minerals Limited... . . . . . . . . .. 42 
Chisel Lake (:\1ine) .......... 20, 78, 80, 85, 87 
Chromite .................... 6,9,23,38,177 
Chromium ............................ 17, 22 
Churchill geologie province ...... 13, 56, 64, 104 
Churchill quartzite.... . . . . . 130 
Churchill River ......................... 112 
Clay... .,158,164,173 
Cobalt. . . . . . .. ......... . ..... 20, 116 
Columbite...... .. . . . . . . . 40 
Conglomerate .. " . . . . . . . . . . . . . . 37 
Copper .... 6, 17,20,24,25,27,37,43,60,64, 

101, 115, 126, 130 
Cranberry Lakes.... . . . . . . . . . . . . .. 26 
Cretaceous .............. . 
Cross Lake ................. . 

. .. 143, 145 
53 

Cross Lake series. . . . . . . . . . 12, 55 
Crowduck Bay ........................ 27, 79 
Cuprus Mine. . ........ 22, 69, 73 

D 
Dalhart Beryllium ;\Iines and Metals 

Corporation. . . . . . . . . . . . . 42 
Daly oil field...... . . . . . . . . . . . . . . . . . 179 
Dawson Bay formation ................. 139 
Decorative aggregate.... .. 176 
Devonian. ........ . . . . . . . . . . . . . 137 
Diabase. ........ ...... .32,47,56 
Diorite. .. . . . ....... 31, 55, 59, 116, 125 
Dolomite. . . . .. 135, 1:)6, 1-10, 141, 168, 170 
Don Jon Mine .................... -.22,69,73 
Drag-folds .................... 72, 98, 109, 129 
Duperow formation. . . . . . . . . . . . . . . . . . . .. 140 

E 
Echo-Lite Aggregate Ltd....... . 174 
Elevations. . . . . . . . . . . . . . . . 3 
Elk Point group ........................ 137 



Page 

Elm Point limestone .. 187 

Euclid Lake .......... . 22 


F 

Falcon Lake. . . .23, 30 

Falcon Lake Stock. . .... 28, :n 

Falnora Gold Mines Limited. . . 88 

Fault.s ............ :52, fi7, 67, 80, 82, U8, 117, 125 

Favel formation.... . ............ 144 

File Lake. . .............. 26, 78 

Flin Flon Mine.. 69 

Folds. . . . ..... :12, ,56, 79, 98, 125 

Forty Four Mines Limited......... . . . . . 47 

Fossils. . . . . . . . . . . . . . . . . . . . . . . . . .. l:n 

Fox Lake copper-zinc deposit ..... 115, 116, llU 

Fuchsite. . . . ...... .44, 59, 176 


G 
Gabhro..... 24,27, :51, 37, 55,114,116,125 

Galena. .. .. .......... 5U, 68, 85, 121 

Gallium..... . . . . . . . . . . . . 121 

Garson Limestone Co. Ltd...... . . . . 167 

General Lithium Mining and Chemical 


Corporation Limited...... .. . 22 

Genrico :'\ickel .Mines Limited. . 120 

Geologic provinees (see Churchill and 


Superior provinces) 

(,host Lake deposit ................... 85, 8U 

Gillis Quarries Limited.. . . . . ... 167 

Glacial deposits ...... 11, 112, 12·1, 127, 1.'i1, 152, 


15:3, 154 

Glaciation. ... . . . . . . . . . . . . . . . . . . . .. . ... 14fl 

Gneiss. . ... 26, 27, 9:5, 97, 104, 124, 12U 

Gods Lake.. . . . . . . . . . . . . . . . . . . . . . . . . . 53 

God's Lake Gold :Mines Limited ..... 22,24,53, 


1l:~, 121 

Gold .... 6, 13, 17, 20, 23, 24, 25, 2U, 32, 48, 53, 


.57, 5U, 64, GIl, 75,80,81, JOO, 11;3, 120, 121, 

122, 1:30 


Grades of deposits 33, 35, 40, 42, 4;j, 72, 82, 85, 

87,8\), 100, 101, J08, 109, llG, llfl, 120 


Granite porphyry 6;') 


Granville Lake. . . . . . . . . . . . . . . . . .. 111 

Graphite. . . . . . . . . . . .. 97 

Graphite schist. . . . . . . .. . .. n 

Gravel. . . . . . . . . .1:3:3, 154, 157, HiG 

Great Island group. . ............ 12, 128 

Green Bay Mining and Exploration Limited 22 

Gunnar Mines Limited. . ......... 22, 40, 47 

Gurney Gold Mines ................ 22, 26, 75 

Gypsum ........................ 1:37, H2, In 

Gypsum, Lime aud Alabastine, Canada, 


Limited. . . . . . . . . . . . . . . . . . . .. 172 


H 

Halite ................................. . 139 

Hayes Hiver group ..................... . 12 

Hematite....... . ................... . .52 

Herman beaches ................ . 1.53 


188 


Page 

High Hill Lake..... . . . . . . . . . 62 

Homest.ake Exploration Limited. . . .22, 3:1 

Hudson Bay Exploration & Development 


Ltd.. . . . . . . .......... 54, 68, 115 

Hudson Bay Lowland. . ..... 148, 184 

Hudson Bay Mining and Smelting 


Company Limited. . . .. 20, 85, 88 

Hyers Island. . . . . . 60 


I 

Industrial minerals ... . . .. 9, un 

Interlake group .... . 137 

International Niekel Company of Canada 


Limited ........................ 20, 54, 103 

Irgon claim ........................... 21, 42 

Iron. . . . . . . . . . . . . . . . . . . . . ... 17, 20 

Iron-formation ................. 52, 57, 62, 1:\0 

Island Lake :\lines Limited.. . . . . . . . . ... .. 5:1 

Island Lake series. . ............. 12, 55 


J 

Jeep mine ............... . ,22

J 
~17 


Johnson Knee Lake :VIines Limited. .54 

Jowsey Island Gold :\Iincs Limited..... .. 5:3 

Jurassic... . . . . ... . . . . . . . . . . . . . 142 


K 
Kaolin .. 173 

Kaolin & Minerals Exploration Limited. . .. 173 

Keewatin ice-sheet. . . . . . . . . . . . . . . .. 151 

Keewatin series. . . . . . . . . . . 30 

Kisseynew gneiss ... . .......... 12, 17, 78, 93 

Kisseynew lineament ............ 64, 67, 75, 78 

Kisseynew-type gneisses. . ....... 11:5, 1H 

Kississing area. . . . . . . . . . . . . . .... 27, 92 

Knee Lake Gold Mines Limited. . . Sci 


L 
Lac Broehet. . . . . . .. 127 

Laguna mine .......................... 22,8:3 

Laguna series. . . . . . . . . . . . . . . . . . . . . . . . . 7fl 

Lake Agassiz ....................... 15:3,157 

Lake Souris. .............. .154, 155 

Last Hope Lake Gold :\Iinos 


Limited ....................... 22, 112, 120 

Lead....... ............... 20 

Lepidolite. . . . . . . . . . . . . . . . . . . . . . . . . . .. 2:3, 40 

Lightweight aggregate... . . . 173 

Lignite... . . . . . ... 145, 177 

I,irne. . . . . . . . .. .............. . . . . .. 169 

Limestone ...... 94, l:n, l:3B, 140, 141, 164,166 

Lithium ...... 6, H, 17, 20, 2:3, a5, :~7, 40, 57, 80 

Lithium Corporation of Arrwrica Limited.. 21 

Lithium Corporation of Canada 


Limited. . ........... 21, 41, 42, 43 

Lithium Mines and Chemicals Limited ... 21, 42 

Lithology of Precambrian rocks..... . . . .. 16 

Lodgepole formation. . .. 141, 180 

Lyleton formation. 140 


Elm Point limestone ... 
Euclid Lake ..... 

F 
Falcon Lake ..... 
Falcon Lake Stock ...... . 
Falnora Gold J'vlines Limited ... 

Page 
137 
22 

. .. 23,30 
.. 2:~, :H 

33 
Faults ....... 32,57,67,80,82,98,117, 12ii 
Favel formation........ . . . ..... 144 
File Lake. . ..... 26, 78 
Flin Flon Mine...... ......... 69 
Folds. . ... :-)2, 56, 79, 98, 12ii 
Forty Four Mines Limited... ........... 47 
Fossils. .. . . . . . . . . . . . . . . . . . .. . ... 137 
Fox Lake copper-zinc deposit ..... 115, 116, 11 \J 
Fuehsite .......................... 44, 59, 176 

G 
Gabbro. 
Galena .. 
Gallium .. 

.24,27,31,37,55, n·'l, 116, 125 
. .. 59, 63, 8;:;, 121 

Garson Limestone Co. Ltd ......... . 
General Lithium ;l,Iining and Chemieal 

Corporation Limited. . ........ . 
Genrico ~ickel ':\1ines Limited ...... . 
Geologic provinees (see Churchill and 

::-luperior provinces) 

121 
167 

22 
120 

Ghost Lake deposit. ... . .... 8.1, 89 
Gillis Quarries Limited.... . ..... 167 
Glacial deposits ...... 11, 112, 124, 127, 151, 1;')2, 

15:{, 15·1 
Glaciation.... . . ........... 14g 
Gneiss. . ..... 26, 27, 9a, 97, 104, 124, 12\J 
Gods Lake.. . . . . . . . . . . . . 53 
God's Lake Gold Mines Limited ..... 22, 24, 53, 

113, 121 
Gold .... 6, 1:~, 17, 20, 2:3, 24, 25, 29, ;{Z, 48, 53, 

57, ii\), 64, 6\1, 75, 80, 81, 100, 11 ii, 120, 121, 
122, 130 

Grades of deposits 3:3, 3i), 40, 42, 43, 72, 82, 85, 
87,89, IOO, 101, 108, 109, 116, 119, 120 

Granite porphyry ..... 65 
Granville Lake .......................... 111 
Graphite. . ...... '. 97 
Graphite schist. . . . . . .. . . . . . . . . . . . . .. 73 
Gmvel. . . . . . . . . .1.53, 154, 157, 166 
Great Island group. . ........ 12, 128 
Green Bay Mining and Exploration Limited 22 
Gunnar Mines l~imited ............ 22, 40, 47 
Gurney Gold Mines ................ 22, 26, 75 
Gypsum... . ......... 137,142,172 
Gypsum, Lime and Alabastine, Canada, 

Limited. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 172 

H 
Halite ................................ . 
Hayes River group ..................... . 
Hematite.......... . ............. . 
Herman beaches ....... . 

139 
12 
.52 

153 

188 

Page 
High Hill Lake.... . . . . . 62 
Homestake Exploration Limited. .22, 3:3 
Hudson Bay Exploration & Development 

Ltd. . . . . . .. 54, 08, 115 
Hudson Bay Lowland. . ....... 148, 184 
Hudson Buy Mining and Smelting 

Company Limited. . . .20, 85, 88 
Hyers Island. . . . . 00 

I 
Industrial minerals .. . ..... 9, 161 
Interlake group. . . . . 1:37 
International Nickel Company of Canada 

Limited. . ........... 20, 5-1, 103 
Irgon claim. . . . . . . . . . . . . . .. . .. 21, 42 
Iron................. .. ..... 17, 20 
Iron-formation. . .. . ........... 52, 57, 62, 1:30 
Island Lake Mines Limited .......... .' . .. 5;{ 
Island Lake series ...................... 12, 55 

J 
.Jeep mine ............................ 22, 47 
Johnson Knee Lake Mines Limited....... 54 
Jowsey Island Gold :\lines Limited....... 53 
Jurassic.... . . . ... . . . . . . . . . . . . . . . . 142 

K 
Kaolin.......................... 173 
Kaolin & Minerals Exploration Limited .... 173 
l(eewatin ice-shed. .................... 151 
Keewatin series. . .. . . . . . 3D 
Kisscynew gneiss. . . . . . . . . .. . ... 12, 17, 78, 93 
Kisseynew lineament ............ 64, (17, 75, 78 
Kisseynew-type gneisses. . . . . . .. . .. 11:1, 114 
Kississing area. . . .27, 92 
Knee Lake Gold Mines Limited. . . . . .54 

L 
Lac Broehet .... 127 
Laguna mine.. . . . . . . . . . . . . . . . . . .. 22,83 
Laguna series. . . . . . . . . . . . . . . . . . . . . . . . 7g 
Lake Agassiz ........................ 15:3, 1.57 
Lake Souris. . . . . . . . . .. ........... .154, 155 
Last Hope Lake Gold :\Iines 

Limited ...................... 22, 112, 120 
Lead............... 20 
Lepidolite. . . . . . . . . . . . . . . . . . . . . . . . . .. .2;), 40 
Lightweight aggregat.e... . . . . . . . . 173 
Lignite....... .. ............. 145, 177 
Lime..... . .. . . . . . . . . . . . . . . . . . . .... 109 
Limestone ...... H4, 1:17, 1:311, 140, 141, 164, 166 
Lit.hium ...... 6, II, 17, 20, 23, ::li3, :37, 40, 57, 80 
Lithium Corporation of America Limited.. 21 
Lithium Corporation of Canada 

Limited .... .21, 41, 42, 4:3 
Lithium Mines and Chemicals Limited ... 21, 42 
Lithology of Precambrian rocks.. . . . . . . .. 16 
Lodgepole formatioll. . . .141, 180 
Lyleton formation... 140 



Page 
Lynn Lake. . ................. 20.27, 111 
Lynn Lake gabbro ..................... , 116 

M 
Mafic intrusions. . ... 65, 79, 82, 114, 125 
1:Iagnetite. . . . .. . ................... 69, 130 
Mandy mine. . .. . .................... 22, 72 
:.vlanganese. .......................... 177 
Manitoba Chromium Limited .......... 22, 40 
Manitoba group. . . . . . . . . . . . . . . . . . . . . . .. 139 
Marble ................................. 169 
Maskwa Nickel Chrome Mines Limited .. 22, 4.3 
Melita formation ....................... 142 
Mesozoic. . ................... 132, 142 
Metamorphism ............. ] 3, 32, 93, 97, 113 
Mineral districts ....................... 6, 19 
Mineral potential. ................ 7 
Mineral production ...................... 1, 2 
Ministik Lake Gold Mines Limited. . . . . . .. 54 
Mission Canyon formation ........... 141, 180 
:.vIissi series ................. 12, 65, 78, 115 
Mississippian. .. . .................. 140, 179 
Moak Lake...................... 21, 103, 109 
Molybdenite...... . . . . . . . . . . . . . . . . . . 23 
Molybdenum. . . . . . . .......... 17,35 
Mystery Lake.. . . . . . . . . . . . . . . . .. 109 

N 
New Manitoba Mining and Smelting 

Company Limited ................... 21, 43 
Nickel 6, 17, 20, 24, 2S, 27, 37, 43, 52, 55, 106, 

115, 125, 130 
Nisku formation ........................ 140 
Nokomis group.. ...................... 93 
N or-Acme Mine. ...... . ...... 22, 27, 80, 82 
.:\oranda :'ylines Limited...... . . . . . . . . . .. 55 
.:\orite. ....... . . .. . ........ 116 
.:\orthern Indian Lake ................... 123 
.:\orth Star mine ................... 22, 69, 73 
North Virden Scallion oil field. . . . . . . . . . .. 179 

o 
Ogama-Rockland mine ................. 22, 47 
Oil. . ..... ............. 9, 141, 179, 182 
Ordovician ...................... 78, 132, 148 
Oshorne Lake. . . . . . . .. . .......... 80, 85, 88 
Ospwagan Lake. . . . . . . . . . . . . . . . . . . . . . . .. 109 
Oxford group...... ...... . ........... 12, 55 
Oxford Lake........ ................... 53 

P 
Palaeocene. . . . . . . . . . . . . . . . . . . . . . . . . . 145 
Palaeo7.0ic .......................... 109, 132 
Patrieian ice-sheet. .. ................. 151 
Peat Moss ............................. 174 
Pegmatite .... 23, 24, 27, 36, 37, 40, 99,102,107, 

125,176,177 
Pembina Mountain Clays Limited ........ 174 

189 

Page 
PentJandite. . ... 85, 107, 115 
Peridotite. . ........ 2:1, 25, 55, 116 
Petalite ... .. .. 23, 40 
Petra Chromite Limited. . ..... 22, 40 
Petroleum (s€'e oil) 
Phelps-Dodge Corp...... . . . . . . . . . . . . . . .. 55 
Physiographic featun·s. . . . . . . . . . . . . . . . . . . 3 
Pleistocene. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 149 
Pipe Lake...... . . . . . . . . . . . . . . . . . . . . . . .. 21 
Pollucite. . . . . . . . . . . . . . . . . .. . ... 23, 40 
Post-Sherridon group..... . . . . . . . . . . . . . .. 93 
Post-Sickle Intrusives .................... 114 
Potash. . . . . . . . . . . . . .. . ............ 139, 178 
Prairie Evaporite. . . . . . . . . . . . . . . . . .. 139 
Precambrian correlation......... . . . . . . . . 12 
Precambrian sedim€'ntar~' rocks 4, 5, 6, 12, 13, 16. 

27, 28, :{O, 37, 47, 55, 78, 104, 113, 128 
Precambrian Shield .. , ................ 11, 158 
Pre-Sherridon group.,.... . . . . . . . . . 93 
Pre-Sickle Intrusives .................... 114 
Producing mines.,.. ............ 20 
Pyrite, . . ...... 62,69,73,81,85,99, 137 
Pyroxenite ... " .. , ...................... 125 
Pyrrhotite, .62, 69, 81, 85, 99,107,115,125,126 

Q 
Qu'Appelle group....................... 140 
Quartz-eye granite .............. .'56, 6.'), 78, 81 
Quartz porphyry .................. 64, 81, R3 
Quartz veins .. 3·1, 50, 52, 57, 75, 79, 81,121,122 

R 

Red River formation .................... VI5 

Reef structure . . ...... . .137, 139, 140, 184 

Reindeer Lake. , . . .................. 123 

Reston formation ....................... 142 

Rice Lake. . . ....... 20, 24, 47 

Rice Lake group. .., .... , ............ 12, 47 

Riding Mountain formation .............. 145 

Rose quartz. .. ............. .44, 176 

Routledge shale ......................... 141 


S 
Salt........ . ............... , ..... 174 
San Antonio formation. , ........ 12, 14, 15, 47 
San Antonio Gold Mines Limited ....... 20, 47 
Sand ...... , .. , ............... 140, 143, 166 
Sand dunes. . . , ...... , ........... 127, 1.'57 
Sandstone. , . . . . .... 135, 142, 14:), 148, 169 
Saskatchewan Cement Company Limited .. 166 
Saskatchewan group .......... , .......... 140 
Scheelite ...................... 2;3, 27, 35, 90 
Schist Lake..... 20 
Schist Lake mine ..... . ...... 69, 73 
Seal River .................. , ........... 127 
Selenium.,. . . . . . . . . .. ................. 25 
Serpentinite. . ....... 25, 52, 62, 105, 106 
Shale.. . .... ,.139, 140, 141, 142, 14:3, 144 

Page 
Lynn Lake ....................... 20,27, 111 
Lynn Lake gabbro.... . . . . . . . . . . . . . . . . .. 116 

M 
Mafic intrusions. . . . .65, 79, 82, 114, 125 
Magnetite. .. . ............... "., ... 69, 130 
Mandy mine .. , , ....... , ............ , . 22,72 
Manganese, , , ................... ,'" 177 
Manitoba Chromium Limited ....... ,., 22, 40 
Manitoba group ............ , ..... , . . . .. 139 
Marble ....... , , .. , ..................... 169 
Maskwa Nickel Chrome Mines Limited .. 22, 43 
Melita formation ......... , . . . . . . . . . . . .. 142 
Mesozoic, . . .. . .................... 132, 142 
Metamorphism ............. 13, 32, 93, 97, 113 
Mineral districts ....................... 6, 19 
Mineral potential.. . . . . . . . . . . . . . . . . . . . . . 7 
Mineral production ...................... 1, 2 
Ministik Lake Gold Mines Limited. . . . . . .. 54 
Mission Canyon formation ........... 1H, 180 
Missi series. . . . . . .. ..... . ... 12, 65, 78, 115 
Mississippian ....... , .... , , , ........ 140, 179 
Moak Lake ...... , .............. 21,103,109 
Molybdenite .............. , . . . . . . 23 
Molybdenum .................. , ....... 17, 3"; 
::\1ystery Lake ........ , . . . . . . . . . . . . . . . .. 109 

N 
New Manitoba Mining and Smelting 

Company Limited ......... , ......... 21, 43 
Nickel 6, 17, 20, 24, 25, 27, 37, 43, 52, 55, 106, 

115, 125, 130 
Nisku formation ........................ 140 
Nokomis group.. . .. ........ . . . . . . . .. 93 
Nor-Acme Mine, . . . . .. .. . .... 22, 27, 80, 82 
Noranda Mines Limited.... . . . . . . . . . . . .. 55 
Norite ............................. 116 
Northern Indian Lake ...... , ...... 123 
North Star mine ........... , . , ...... 22, 69, 73 
North Virden Scallion oil field. . . . . . . . .. 179 

o 
Ogama-Rockland mine, .. ",.,. , ... ," .22, 47 
Oil. . . . . . . . .. . ............. 9, 141, 179, 182 
Ordovician. , ... , . , , , .. 78, 132, 148 
Osborne Lake" ,. ,., ... , .80, 85, 88 
Ospwtlgan Lake... . ....... " .. "....... 109 
Oxford group ......... , . .., .. ,." ... ,12, 55 
Oxford Lake ............... , . , .. , , . . . . .. 53 

P 
Palaeocene. , ..... , , , , .. , , .. , , , , , . . . . . .. 145 
Palao07:oic ... , , , , , . , , .. , . , , , .... , ... 109, 132 
Patrieian ico-sheet., , . . . .,.,...... ... 1.51 
Peat ::\loss ......... ,., ....... , , ........ 174 
Pegmatite, ... 23, 24, 27, 36, 37,40, 9n, 102, 107, 

125,176,177 
Pembina Mountain Clays Limited""., ,. 174 

189 

Page 
Pentlandite, . . ., ..... , ,85, 107, 115 
Peridotite. . ..... 23, 25, 55, 116 
Petalite. . . . . . . . . . . . . . . . . . . . . . . ,23, 40 
Petra Chromite Limited. . . . . . .22, 40 
Petroleum (see oil) 
Phelps-Dodge Corp .... , , . . . 55 
Physiographic features. , .... , ........ , 3 
Pleistocene, . . . . . . . . . . . . . . . , ... , . , .. 149 
Pipe Lake." ... , ...... , , ........... , . .. 21 
Pollucite. . .......... , , ... 23, 40 
Post-Sherridon group." .. , . , . , .. , . , , , . .. 93 
Post-Sickle Intrusives .................... 114 
Potash ... , , ........................ 139, 178 
Prairie Evaporite. . ............. 139 
Precambrian correlation............. . . . .. 12 
Precambrian sedimentary rocks 4,5,6, 12 1;) 16 

27, 28, ao, 37,47, 55, 78, 104, 113,' 128 
Precambrian Shield, .. , . , ............. 11, 158 
Pre-Sherridoll group...... . . . . . . . . . . . .. . 93 
Pre-Sickle Intrusives. . . . . . . . . . . . . . . . . . .. 114 
Producing mines.. . . . . . . .......... " 20 
Pyrite .............. 62,69,73,81,85,99,137 
Pyroxenite .......................... , ... 125 
Pyrrhotite .. 62, 69,81,85,99, 107, 115, 125, 126 

Q 
Qu'Appelle group ....................... 140 
Quartz-eye granite .............. .'56, 6:;, 78, 81 
Quartz p'lrphyry ....... , .......... 64, 81, R3 
Quartz veins .. 34, 50, 52, 57, 75, 79,81, 121, 122 

R 
Red River formation.... . . . . . . . . . . . . . . .. !:i5 
Reef strueture. . . . . . . .. 137, 1:39, 140, 184 
Reindeer Lake...... . . . . . . . . . . .. 123 
Reston formation ....................... 142 
Rice Lake. . . . . . . . . .............. 20, 24, 47 
Rice Lake group .... , , ............... 12, 47 
Riding Mountain formation .............. 145 
Rose quartz ...... , .... ,., .... ,., .. .44. 176 
Routledge shale ........................ : 141 

S 
SalL....... .... . ............... 174 
San Antonio formation .......... 12, 14, 15, 47 
San Antonio Gold Mines Limited ....... 20, 47 
Sand. . . . . . . . ............. 140, 143, 166 
Sand dunes ........ , ...... , ......... 127, 1.'57 
Sandstone ............ 135, H2, 14:), 148, 169 
Saskatchewan Cement Company Limited .. 166 
Saskatchewan group .......... , ....... ,. 140 
Scheelite ...... , ............... 2a, 27, 35, 90 
Schist Lake......... . .. 20 
Schist Lake IIline. . . . ......... 69, 73 
Seal River..... . . . . . . . . . . . . . . . . . .. 127 
Selenium. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 25 
Serpentinite ........... 25, 52, 62, 105, 106 
Shale. . . . . . . ... 139, 140, 141, 142, 143, 144 



Page 
Shamattawa formation,., .. , , , , , , , ...... , 149 
Shear zones .. , ' .. ' ... , ... , . ' , .. , .. 57, 75, 80 
Sherridon group ...... , .. , , . ' .. ' ...... ' ,. 93 
8herritt Gordon Mine,s Limited 20, 22, .54, 62, 

100, 112, 116, 120 
Shetanei Lake""." ....... , .. , ........ 128 
Hickle series ........ , . , ' , ' , , .... 12, 113 
Silica sand., , , ' . , , . ' , , , , , , ' , , ' , , 178 
Silicified rocks"., .. , .. ", ,33,82 
8iltstone,. , ....... , , 141 
Silurian, "., .... , , ' .. , . ' , .. , ' .. , . 136, 149 
Silver,.,." .. , .. ' , . ,20, 25, 64, 120, 121 
Slate"., .. ,., ... , ' ... , ... , .. 37,62 
Snow group. , .. , . , . ' ... , ' , 12, 84 
Snow Lake,., , .. , ' ...... ,26,78,79 
Souris River formation,., , . ' . , ........ , 140 
8phalerite." ,23,25,59, 6!l, 7:1,85,99,115,119 
Spodumene, ' , ..... ' ,23, 27, 35, 40 
Squall Lake.,., . , ........ , ......... , .. , 27 
Stall Lake, , . , , . , , , ' , , , , ,21, 80, 85, 88 
Standard Cartage and Machine Rentals 

Limited .. , .. , , , . ' , , . , ' , ' , . ' , ' . , ... , , ' 170 
Star Lake Gold Mines Limited, .. , 33 
Staurolite. ' , . , , , .. , .. , , ' , ' . , , , . , , . ' , , , '. 79 
Stonewall formation, ... , . ' la6 
Stony Mountain formation ............. ,. 1:36 
Structure 50, 56, 57, 72, 73, 80, 83, 98, 101, IDS, 

114, 125, 12!l, 130, 181 
Structure of Precambrian Rocks. . .. ' .. 16, 17 
Sulphides 23, 2,5, 29, 33, 36, 57, 59, 60, 67, 69, 85, 

86,87,88, !In, 109, 114, 115, 119,124 
Superior Geologic province 13, 30, 43, 56, 64, 104 
Swan River formation ..... , . , , , . ' , . ' , , '. 143 
Syncline, .. ,." .... ,',. ,32,09,70,88,94,129 

T 
Tantalite., .. , .. , , , 40 
Tantalum, , . .. ,." ...... , .. ',., 17 
Tellurides .. , ' .. , , .... , , . , ... , . , ' .. ' . , , . 45 
Tellurium., . , , 25 
Thompson, ' , , ' , . , 20, 25, 103, 107 
Tin. , , .. , .. , . . .. ' , . ' .. ,17,37,57 
Tombill Mines Ltd., , , ' , . , . , .. , .. , , , , , " 178 

Page 
Tonnages of deposits 33,35,40,42,43,72,82,87, 

80, 100, 101,107, 1O!l, 1l0, 119, 120 
Tow Lake"",., , , , , , , , , " 120 
Triphyllite, ........ ' " , 40 
Tuff .. , , . , , , , , , , , , , ' ,30, 51, 57, 59, 73, 75, 78 
Tungsten" " " " , .. , , , , , , ,,17,23,35, 90, 91 
Turtle Mountain formation", , ' , ' , , , , " 145 
Tyndall stone." ,."" , , , , , , ' , , , , " ",. 167 

Uhlman Lake,.",., 111 
Ultramafic intrusions. ' . , , , .55, 57, 62, 104 
Unconformity. , , , .. , ..... .47, 65 
Uranium., ' .17,23,24,36,42 

v 
Ventures Ltd.. ' , 54 
Vermilion River formation,. " , , . , , , , 144 
Virden-Roselea oil field",., 179 
V olcanic breccia, . , , , . , , , , , , , . , . ,72, 78 
Volcanic rocks 5, 6, 12, 13, 16, 27, 30, 37, 47, 55, 

62, 78, 82, 113, 126, 128 

W 
Wall-rock alteration, ' , , , .. , ,24, 50, 85 
WlUlekwan series"" ".",.12,113 
Waskada formation .. ,. . , . , , , , , , ' " 143 
\Vekusko Lake,., .. , , .26, 78, 80 
Wekusko series. 12 
Western Gypsum Products Limited,.",., 172 
W estern Peat Company Ltd.. , , .. ,. .. .. 176 
West Hawk Lake,., ".23, 30 
Williston Basin, . , , . . , .. 132, 180 
Winnipeg formation, , ... 131i, 184 
Winnipegosis formation. , ' .. ,139, 184 
Winnipeg River., .. ". ,9, 23, 37 

- Winnipeg Supply and Fuel Company 
Limited, ... , , ' . ' .. ' 168 

Wisconsin glaciation, , ,149, 151 
Wolverine River,., .. ' 129 

Z 
Zinc, . , . ,6, 17, 20, 25, 27, 101, 115, 122, 130 
Zinnwaldite..... , .. , ... , , 40 

190 

Shamattawa formation ........ , 
Page 

., .... 149 
Shear zones. . . . . . . . . . . . . . . .. 57, 7t), 80 
Sherridon group .............. , . . . . . . . . .. 93 
Sherritt Gordon Minell Limited 20, 22, .54, 62, 

100, 112, 116, 120 
Hhetanei Lake. .. . . . . . . . . . ........ 128 
Sickle series. . . . . . . . . . .... 12, 113 
Silica sand ............ ' 178 
Silicified rocks. . . . .33, 82 
Siltstone......... . 141 
Silurian. . ................... 136, 149 
Silver, . . , .. , . , .. 20, 25, 6<1, 120, 121 
Slate, , , ' .. , ..... , .. ' ... , ' , ........... 37, 62 
Snow group. , ...... ' .. , , ' , . , , . , ... , , . 12, 84 
Snow Lake, ..... , . , ' , .. , ' ......... 26, 78, 79 
Souris River formation .. , , . .. ., ... , .. ,. 140 
Sphalerite .. , .23, 2;j, 59, 6n, n, 85, 9n, 115, 119 
Spodumene .. , ,23, 27, 3,"i, 40 
Squall Lake ....... , ... , . . . . . . . . 27 
Stall Lake. . . . , , . , .... 21,80, 85, 88 
Standard Cartage and Machine Rentals 

Limited .............. ' .. ' ............ 170 
Star Lake Gold Mines Limited. . . . . . . 33 
Staurolite .......................... ' , . .. 79 
Stonewall formation..... . . 1a6 
Stony Mountain formation........ . . . . . .. 1:36 
Structure 50, 56, 57, 72, 73, 80, 83, 98, 101, 10.5, 

114, 12.5, 129, 130, 181 
Structure of Precambrian Rocks ..... ' .. 16, 17 
Sulphides 23, 25, 29, 33, 36, 57, 59, 60, 67, 69, 85, 

86,87,88,90, 100, 114, 115, 119, 124 
Superior Geologic province 13, 30, 43, 56, 64, 104 
Swan River formation...... . . 143 
Syncline. . . . ,32, 69, 79, 88, 94, 129 

T 
Tantalite ..... '., ..... ,., 40 
Tantalum. , .. , . . . . . . . . . . . . . 17 
Tellurides ......................... ' . . .. 45 
Tellurium ..... . 
Thompson .. 
Tin .......... , 
Tombill Mines Ltd .... 

. ......... 25 
.. 20, 25, 103, 107 

.17, 37, 57 
..... 178 

Page 
Tonnages of deposits 3:3, 35, 40, 42, 43,72, 82, 87, 

89,100, 101, 107, 109, 116, 119, 120 
Tow Lake. , ......... 120 
Triphyllite. '....... . 40 
Tuff ................. 30, 51, 57, 59, 73, 75, 78 
Tungsten ................... 17, 23,35, 90, 91 
Turtle Mountain formation, 145 
Tyndall stone" ...... , . . . . .... 167 

U 
Uhlman Lake ....... , 
Ultramafic intrusions .... 
Unconformity ... 
Uranium, , 

v 
Ventures Ltd .. ' , , 

III 
, .55, 57, 62, 104 

, , , ........ .47, 65 
,17,23,24,36,42 

Vermilion River formation .. , .... 
54 

144 
179 Virden-Roselea oil field ...... , , .. 

V olcanic breccia .. ' , .. , , . , , ... , , . , .. , .. 72, 78 
Volcanic rocks S, 6, 12, 13, 16, 27, 30, 37, 47, 55, 

62, 78, 82, 113, 126, 128 

W 
Wall-rock alteration. ' . , , .. ' .. 24, 50, 8S 
Wasekwan serics. , .. , ... 12, 113 
Waskada formation ...... ,... . ..... 143 
Wekusko Lake....... . .26, 78,80 
Wekusko series. 12 
Western Gypsum Products Limited ....... 172 
Western Peat Company Ltd. . . . . . . .. 176 
West Hawk Lake .... , " .23, 30 
Williston Basin. . . . , .. 132, 180 
Winnipeg formation. . . . . .1:35,184 
Winnipegosis formation. . .. 139, 184 
Winnipeg River ....... , . , .9, 23, 37 

- Winnipeg Supply and Fuel Company 

190 

Limited ........... ' 168 
Wisconsin glaeiation, .. , ......... . 
Wolverine River ..... 

Z 

. .149, lSI 
129 

Zinc ....... 6,17,20,25,27,101, 11S, 122, 130 
Zillnwaldite .......... ' . . . 40 



" " 




