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STRUCTURAL CROSS-SECTION B—B"

VERTICAL EXAGGERATION 16:1

Section based on data from 6 bore holes (dashed lines), extrapolated along strike as much as 90
km to line of section. B shows maximum onshore thickness of 888 metres. Topography is not
shown but is subdued, and total relief on section line is only 100 m. Overburden thickness is not
shown due to lack of control, but ranges from O to at least 120 m: local channels are incised as

much as 60 m into the Paleozoics.
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MINERAL PROPERTIES

The list of mineral properties was compiled by J. D. Bamburak and B. B. Bannatyne. In congested mineral localities

several mineral properties are represented by one dot on the map and by one number in the list. Names
of mineral properties are numbered independently under each National Topographic System area, e.g. 63K

Evaporite beds
Red silty shale, some anhydrite

Principal porous limestone
reservoir beds

Oil accumulation

Note: Diagr

s
surface.

porous Mi

100:1
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Mississippian Cross-Section and Oil Traps

Oil fields occur in stratigraphic traps where individual porous Mississippian limestone
reservoir beds have been truncated, and are overlain by impermeable Jurassic shales and
evaporites. They are present at depths ranging from 580 to 1000 m. Oil migrated up-dip,

presumably frol

areas within a thick dark lime-

stone i the deeper, central part of Williston Basin. Oil localization along the subcrop belfsis

controlled by

below the pre-Jurassic erosion surface; structure; paleotopography; and pnmary lithologic or

facies changes

PETROLEUM OCCURRENCES

Lulu Lake Field
Whitewater Field
Goodlands area
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Woodnorth Field
South Daly area
Daly Field

Ebor Field

West Ebor area
West Butier Field
West Elkhorn area
Kirkella Field
West Kirkella Field
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Property status: M Present producer
Past producer

Well Location Map. No. 7, Petroleum Branch
Mineral Resources Division

PHYSIOGRAPHY

The Province of Manitoba occupies 650,000 km? and is underlain entirely by rocks of Precambrian
age. Two-fifths of the Precambrian basement is concealed beneath rocks formed during the Paleozoic,
Mesozoic and Cenozoic eras. The four major physiographic regions reflect much of the nature of the under-
lying bedrock, and the effects of the Pleistocene glaciation.

The Precambrian Shield represents the largest physiographic region and is exposed in a relatively
level though hummocky terrain flanked to the northeast by the Hudson Bay Lowlands and to the southwest
by the Manitoba Lowlands. The central part of the Shield, the Nelson depression or trough, slopes to the
northeast and seaward, being drained by the waters of the Churchill, Nelson and Hayes Rivers. Much of the
Nelson trough is below + 260 m, but outside the trough marginal areas of highland rise about 240 m to the
northwest (+ 506 m near Lac Brochet) and less than 120 m to the southeast. Local relief on the Shield is
accentuated by rivers and lakes which are commonly entrenched 15-30 m, and by rocky hills or morainic
ridges which add to the roughness of the terrain. In northwestern Manitoba the surface of the Precambrian is
hilly with rock outcrop, eskers and drift ridges rising up to 100 m above the valley bottoms.

ison Bay Lowlands is an undulating plain of subdued relief and low elevation. South of the
Churchill River limestone till covers the underlying Paleozoic strata whereas to the north the region infringes
upon the Precambrian. The region is overlain with marine clays and has been elevated up to 150 m as a result
of glacial rebound. Strandlines marking former beaches constitute the major elements of relief over large
areas up to 100 km inland. The Churchilland Nelson Rivers have cut 18-50 m into the ill and bedrock. Erosion
by the continental ice sheet deranged the drainage resulting in a maze of swamps, lakes and streams.

The Manitoba Lowlands is underlain principally by gently dipping Paleozoic sirata andisthe lattest
partof the Province. e westbyio
Manitoba Escarpment (see cross section A-A). Though elevations range between +217 m and + 300 m
relet s Generally undr & - The region is rained by the Saskanchewan. Fed and lower Asemiboin Avers
and tne principal lakes are Winnipeg, Winnipegosis and Manitoba. In the exireme southeast, sandy morainic

d relief, and | bog and swamp.
Mesozoic rocks and Pleistocene morainal deposits indorio e Soutwiostern Upland. The Porcu-
pine. Duck and Riding Mountains, whose eastern sides form the steepest parts of the Manitoba Escarpment,
. the work of larger than
Turtte Mountain (+ 767 m) on the border with Norih Dakata is an erasional remhant eappod by rocks of
Paleocene age and by Pleistocene moraines.

GEOLOGY

PRECAMBRIAN

The Precambrian Shield in Manitoba is divided into two geological or structural provinces. The rocks

of the Superior Province have an easterly structural grain and were involved in the Kenoran Orogeny which

2.5 billior ©.2.5Ga). (Rb/Sr)i from these

rocks range from appmxumsle\y 3.0 to 2.5 Ga. The Churchill Province contains Proterozoic and Archean

rocks which were involved in the Hudsonian Orogeny and which exhibit both an easterly and northeasterly
structural grain. Rb/Sr i from these rock

The contact between the Churchill and Superior vamoes comprises, in part, a highly tectonized
boundary zone in which Archean gneisses and minor Proterozoic supracrustal rocks are complexly inter-
folded and faulted. The “Thompson Nickel Belt” which contains some of the world’s major nickel deposits is
part of the boundary zone. The Churchill- superlor boundary zone is characterized by a gravity high and a
distinct and trend. Thest features are used to extrapolate the boundary
zone east into Ontario, and south into North Dakota.

A suite of dykes, the Molson Swarm, was intruded in the north-
west corner of the Superior Province during the interval between the Kenoran and Hudsonian orogenies.
Sporadic northwest-trending mafic dykes of the Mackenzie swarm were intruded between 1.3 and 1.1 Ga
(Rb/Sr), and cut both the Churchill and Superior Provinces.

roughout most of Manitoba ms Precambrian smeld was reduced to an almost featureless pene-
plain by the time the initial sedi he e

SUPERIOR PROVINCE

The Superior Province is dominated areally by granitic rocks. It is subdivided into major lithostruc-
tural belts or subprovinces (see index map) each of which is characterized by a distinctive rock assemblage,
structural  in width from 40-200 km and are
generally separated by  fault, or boundary 2on with a steep metamorphic gradient. Locally, rock units can
be mapped or correlated across the boundary.

‘The subprovinces can be subdivided into two major types;

1. An association of greenstone belts and granitic intrusions: the Gods Lake, Uchi and Wabigoon

inces.

2.Belts or domains of high grade gneisses derived from granitoid and minor supra crustal rocks,

their migmatitic and anatectic derivatives, and various types of younger granitoid intrusions:
the English River and Berens River Subprovinces.

he Gods Lake, Uchi and Wabigoon Subprovinces contain narrow, curvilinear, isoclinally folded east-
trending belts of metavolcanic and metasedimentary rocks. These belts are intruded by ellipsoidal tonalite to
iori o ibolite grade and is generally related

mass: £
tothe nankwl the subprovinces and o the graniloid intrusions.
st greenstone belts are composed of an older vo\cano -sedimentary succession, .. Rice Lake
Group, Hayes River Group, overlain a younger
Oxford Lake Group, San Antonio Formation, Booster Lake. Formation

CHURCHILL-SUPERIOR BOUNDARY ZONE

‘The Churchill-Superior boundary zone consists of three contiguous segments, each of which repre-
sents the edge of the Archean, Superior Province craton. The segments are the north northeast-trending
Thompson Nickel Belt, the Split Lake Block, and the east-trending Fox River Volcanic Belt. The Churchill-
Superior boundary zone can be traced southward (Thompson Nickel Belt extension) and eastward (Fox River
Volcanic Belt extension) under Phanerozoic rocks on the basis of its distinctive aeromagnetic anomaly
pattern. The Thompson Nickel Belt .
The gneisses are in fault contact with the distinctive Aphebian Kisseynew paragneisses of the Churchlll
Province. Within the boundary zone the Archean gneisses have been overprinted by Hudsonian metamor-
phism and deformation. The overprinted gneisses grade eastward into granulite facies gneisses of the
Pikwitonei Granulite Domain. The eastern limit of the Hudsonian metamorphic and tectonic overprint marks
the eastern boundary of the Thompson Nickel Belt. The overprinting event affects rocks on both sides of the
Churchill- Supermr boundary and is considered to be a late stage or phase of the Hudsonian Orogeny.

facies ultramafic rocks (Ospwagan group) of
Aphebian age occur near the western margin of the Thompson Nmkel Belt and are locally mlvudsd by
granodiorite. The Thompson Nickel Belt has acted as a mobile zone during the Hudsonian Orogen:

CHURCHILL PROVINCE

The Churchill Province in Manitoba comprises a 400 km wide segment of the Shield that contains
east and northeast-trending Proterozoic rocks. The contact with the Archean gneiss of the Superior Province
is faulted and lies 20-30 km to the north and west of the tectonic, metasomatic and metamorphic late-
Hudsonian “fronts” which have been imposed upon the granulites of the Pikwitonei region. In the most
murthen gat of Wanitoba the dominantly metasedimentary Froterozoic supracrustal rocks overtie and are
complexly interfolded with a broad zone of Archean granulites and granitoid rocks. Strong metamorphic and

me of large intrusions of granite, granodiorite and

tonite occurred between (.9 and 1

ight major lithostructural 61 ahcr dorainS Have baoh Fecsigrizad i the Chilrohll Proviacs in
Manitoba (306 imdex map). Each is a distinctive intrusive
rocks, range in metamorphic sgrade and siructurel slyle The lithostructurl Eal can bo broadly rouped into
two major types by v
elicts. In ths respect the Churchil Provinge reseminostne. Superior rovince.

Mineral Deposits

The main ian Shield are nickel, copper, zinc and gold.
AtBernic Lake, pegmatite bodies are mined for tantalum, lithium, cesmm and to alesser extent for beryllium.
Lithium loped

The following mineral deposits have been identified in the areas listed below

a) Nickel: Thompson, Wabowden, Island Lake.

b) Copper-zinc: Flin Flon, Snow Lake, Shemdon Fox Lake, Ruttan.

¢) Copper-nickel: Lynn Lake, Herb Lake, Bird R

d)Gold: West Hawk Lake, Rice Lake, Gods sze 'istand Lake, Knee Lake, Snow Lake, Herb Lake,

ynn Lake.
e)Lithium: Bernic Lake, Cat Lake, Gods Lake and Knee Lake, Herb Lake.
f) Chromite: Bird River, Euclid Lake.
Regional uranium anomalies of greater than 2 parts per million equivalent-Uranium were delineated during
the Uranium reconnaissance program in three major t Manitoba, the N
beltand in northwest Manitoba.

PHANEROZOIC

PALEOZOIC
Southwestern Manitoba

Exposures of Paleozoic rocks generally are sparse in both the Hudson Bay Lowlands and the
Manitoba Lowlands, except locally along shores of the major lakes and rivers and in the area north and west
of Grand Rapids. These Paleozoic strata comprise the northeastern flank of the Williston Basin, a major
sedimentary basin centred in northwestern North Dakota. Within the outcrop belt, Paleozoic strata dip gently
to the southwest at 2 to 4 m/km. To the southwest, in the subsurface, dips increase progressively towards
the centre of the Williston Basin. to as much s 10m/km in the extreme southwestern corner of the Province.
Here, the total 1200 mand th of 2300 m (- 1800 m MSL)
(cross-section A-A'). Paleozoic strala consist almost entirely of dolomite, dolomitic limestone and limestone
with only minor andy intervals; the is the basal
of the Winnipeg Formation The Paleozoic formations are overlain with marked angular unconlorrmty by
Mesozoic strata which rest or beds in part of the Pr
overstep older Paleozoic Siata to rost directly on Precambrian basement in the area souzheast of Winnipeg
The apparent degree of truncation of the Paleozoic sequence averages 3to 4 m/km. The youngest Paleozoic
strata, of Upper Devonian to Mississippian age, are not exposed in outcroj

In southwestern Manitoba, where detailed well control is avallab\e the eraded bedrock surfece
exhibits amarke nmost areas, in
results largely from the effects of bedrock trata, rather than
from any irregularity in the structural attitude of the formations. For all areas of Phanerozoic rocks, fine dashed
contacts are used where overburden thickness is known generally to exceed 15 m. Overburden thickness of
as much as 250 m has been reported, and is sufficient to shift the position of an outcrop belt by many kilo-
metres; average overburden thickness ranges from about 10 to 70m.

everal areas of local structural complexity are evident. Devonian strata show a very irregular (and

uncertain) outcrop pattern due to erratic local structural relief of up to 90 m. This results from salt solution and
collapse, with draping over buried Winnipegosis reefs. Other local but complex structural features include the
Lake St. Martin crater (Tp. 32, Rge. 8W), the Highrock Lake structure (Tp. 29, Rge. 2W), and the Denby
structure (Tp. 46, Rge. 16W). The Lake St. Martin structure is a crypto-explosion crater, probably of meteorite
impact origin, and is approximately Permian in age. The Highrock and Denby structures are indicated by
Precambrian structural highs, and may also be crater structures. Other crater structures are known in the
Hartney area (Tp. 5, Rge. 24W) (subsurface only), at West Hawk Lake, and at the eastern end of Lac du Bonnet.

Mineral products obtained from the Paleozoic formations include: petroleum (Mississippian); high-
calcium limestone (Devonian); dolomitic limestone for building stone (Ordovician): dolomite (Silurian); and
silica sand (Ordovician). In addition, exte fsaltand h in the subsurface (Devonian).

Hudson Bay Basin

of the Hudson Bay Lowla: o s e Bny

A\mougn ‘nformation is sparse, core hole data the dip from about2 m/km
near the erosional edge to about 7 m/km at the shore of the Bay (cross-section B-B'). The maximum onshore
thickness of Paleozoic strata is 884 m, but the estimated thickness in the central part of the Bay probably
exceeds 1800 m, indicating that the Hudson Bay area was amajor depositional basin during much of Paleozoic
time. Strata consist mainly of limestone, dolomitic limestone and dolomite, except for an upper Silurian
succession of argillaceous and sandy clastic beds. The formations of the Hudson Bay Basin are only partially
correlative with the Paleozoic sequence of the Williston Basin of southwestern Manitoba. Mineral production
has not been initiated in this area to date, but high-calcium limestone beds are known to occur in Devonian
strata, and the area is believed to have some potential for oil accumulation.

MESOZOIC

Mesozoic beds dip gently to the southwest, towards the Williston Basin. Dips increase progressively
from 1 to 3 m/km. To the northeast, however, several outliers or channel deposits appear almost flat lying.
Maximum thickness of Mesozoic beds in the southwestern corner of the Province is approximately 1070 m.
The eroded Paleozoic surface beneath Mesozoic beds, shows considerable paleotopographic relief with
numerous scarps, erosional valleys, and probable incipi sult,
or channel-fill deposits of Mesozoic sediments occur within the Paleozoic outcrop belt, the most prominent
being lhe mz]orchznnel in the Dominion City area (Tp. 2-5, Rges. 1W-12E)

maijor erosional break also oceurred in early Cretaceous time. Tms erosional surface shows con-
slderab\e local and regional relief, an the basal C; n River bed: d on this
unconformity surface show marked vanznor\s in thickness, and an irregular outcrop distribution. Cretaceous
outliers also occur as channel-fill deposits within the Paleozoic outcrop belt, such as north of Arborg
(Tp. 24, Rge. 1E).

Incontrast to i ist almost entirely of shales and sandstones,
with some limestone and gypsum occurring in Jurassic strata. Slllceous calcarsuus and carbonaceous
(bituminous) shales are present, and several beds of Mem
include: gypsum (Jurassic); bentonite (Cretaceous); and brick clay and shale (Jurassic ann Cretzceousi

CENOZOIC

Tertiary, Paleocene, strata of the Turtle Mountain Formation are limited to a relatively small isolated
outlier capping the topographic high of Turtle Mountain. These strata, consisting primarily of fine sandy, silty
shales, rest unconformably on the sandstones of the Upper Cretaceous Boissevain Formation and are flat
lying or dip gently to the south. Scattered sub-economic deposits of lignite occur in the lower, Goodlands

LEGEND

PHANEROZOIC
Cenozoic

Tertiary

Turtle Mountain Formation (TM), Paleocene: bentonitic carbonaceous sand, siltand clay:
thinlignite beds, silty shale

Mesozoic
Cretaceous

[ Formation (B): + shale, in part kaolinitic

Riding Mountain Formation (RM): soft greenishbentonitic shale (m: Millwood Mem-
ber)*; hardsiliceous shale (o: Odanah Member); soft bentonitic siltstone and shale
(c: Coulter Member)

Vermilion River Formation (VR): carbonaceous shale (Morden Member); speckled
calcareous and carbonaceous shale (Boyne Member); thinbentonite beds, carbona-
ceous shale, and bentonitic shale (Pembina Member)

Favel Formation (F): calcareous speckled shale; minor limestone, bentonite, and lowgrade

Ashville Formation (A): carbonaceous shale; minor sand (including “Ashville sand"), silt,
and bentonite

Swan River I iti

sandstone (i

s minor
and karst fill in M \d Pal

Jurassic
Melita Formation: sandstone varieaated and red shale ; minor limestone
Reston Formation: limestone, dolomite, shale

Amaranth Formation: red argillaceous dolomitic siltstone and sandstone, gypsum and
anhydrite

Paleozoic
Permian (?)

St. Martin Complex: trachyandesite and carbonate, granitic, and polymict breccias, in
crypto-explosion (meteorite impact?) crater structure

Mississippian (subsurface only)**
Charles Formation: anhydrite, dolomitic anhydrite, dolomite
Mission Canyon Formation: limestone (petroleum-bearing), anhydrite

Lodgepole Formation: bearing), argi limestone, shale

Bakken Formation: black shale, pyritic siltstone, locally oil-stained

Devonian
Souris River Formation (SR): basal red shale, argillaceous andhigh-calcium limestone,
mite
Dawson Bay Formation (DB): basal red shale, bituminous dolomite high-calcium micritic
limestone , calcareous shale,coral-stromatoporoid high-calcium limestone , dolomite
Prairie Formation (subsurface only);salt, potash , anhydrite; minor dolomite

wmmpegosns Formsuon (W): lower member—dolomite , plsﬂorm facies, grades laterally
to EIm Point F ¥ hin inter-reef
do(ommc snd calcareous bituminous laminates, or thlckreelal dolomite (W/r)
Ashern Formation (A): dolomitic shale,argillaceous dolomite
(HUDSON BAY BASIN AREA)
Upper Member of Kenogami River (KRu), Stooping River (STR), Kwataboahegan (K) and
Moose River (MR) Formations: limestone, dolomitic limestone, argillaceous limestone
and dolomite, bituminous limestone; minor chert and shale

Silurian

Interlake Group: Fisher Branch (FB), Inwood (1), Moose Lake (ML), Atikameg (A), East
Arm (EA), and Cedar Lake (CL) : micritic, and
biostromaldolomite ; sandy/argillaceous marker beds
(HUDSON BAY BASIN AREA)
Severn River (SR), Ekwan River (ER), Attawapiskat (AT), and Lower and Middle Members
of Kenogami River (KR I, m) Formations: limestone, dolomite, dolomitic limestone,
siltstone, shale; some gypsum, minor anhydrite

Ordovician

Stonewall Formation (S):dolomite , medial sandy argillaceous marker may define
Ordovician-Silurian boundary

Stony Mountain Formation (SM): calcareous shale, thin limestone beds, argillaceous
dolomite (gp: Gunn and Penitentiary Members);nodular dolomite and sandy argilla-
ceous dolomite (gw: Gunton and Williams Members)

Red River Formation (RR): mottled dolomitic limestone, grades northward to dolomite

: Dog Head Member); dolomite, in part cherty and calcareous (ch: Cat Head

Member); mottied dolomitic limestone (Tyndall stone), cherty high-calcium lime-
stone, grades northward to dolomite (s: Selkirk Member); aphanic and chertydolo-
mite, shaly marker bed, high-calcium limestone beds (fg: arry Member)

Winnipeg Formation (W):quartzose sandstone ; shale, in part kaolinitic, silty, and sandy

(HUDSON BAY BASIN AREA)

Bad Cache Rapids Group (BCR), Churchill River Group (CR), and Red Head Rapids
Formation (RHR): basal sandstone and shale; limestone, dolomitic limestone.dolo-
mite; minor shale, chert. and anhydrite

Cambrian (subsurface only)**

Deadwood Formation: glauconitic and quartzose siltstone and sandstone, shale

I

ithin a grouping are described in ascending sequence
*+Only subsurface units that have known or suspected economic potential are listed. Other subsurface units

are present, e.g. Jurassic Waskada Formation, and Devonian Duperow, Nisku (Birdbear) and Lyleton
Formations
PRECAMBRIAN
Churchill - Superior

Province _Province

Granite and gvamtold gneiss: (7a) fluorite granite; (7b) hypersthene-bearing granite
(7¢) granite; (7d) (7e) tonalitic gneiss and minor

amphibolite; (71 layered migmatitic gneiss

Gabbro: (6a) itic gabbr

Metasediment, gneiss and migmatite derived from arkose, aremle quartzite and minor
minor arkosic gneiss;
(5b) mlgmame dominant; (5¢) Telsio gneiss and migmatite ‘of uncertain origin

Metasediment, gneiss and schist derived |rom greywacke mudstone and siltstone with
local minor grit (4a)h and partly migr
derivative

Felsic metavolcanic rocks, rhyolite and dacite

(2a) basalt; (2b) andesite;
icate gneiss.

Mafic and it
(2¢) amphibolite and other mafic rocks of uncertain origin; (2d) calc-
amphibolite, marble and minor quartzite and iron formation

I d iated granitoid with minor gabbro and anorthosite
Ultramafic rocks:
. o peridotite, beneath cover—known
from di d drill hole i and from i
. Di I d small); beneath
known from diamond drill hol d
SYMBOLS
—_ indary ( or
e boundary, inferred from signature
and trend)
—_— boundary,

projected to bedrock interface where

boundary, f
thickness of overburden exceeds 15 metres)

Margin of Churchill-Supes vzone under o rom

aeromagnetic trends, etc.

Estimated limit of structural disturbance—Phanerozoic—Lake St. Martin, Denbeigh
(Denby). and Highrock Lake structures

Hudson  Bay

U7

Tantalum Mining C

52E 626G 620 (cont'd) 63K (contd)
1 @ Gull Mo 1 W THORNHILL bn 16 W PINEIMUTA cs/d\ 7 @ North Star @ Cu.zn
2 % Sunbeam-Waverley Au 2 @ Shannon Creek bn 17 @ Paradise Beach 7 ® DonJon u.Zn
3 @ Waugh cs/gr 3 W MORDEN sh 18 @ Winnipegosis cs/ls 8 W FLIN FLON ~Cu.n, Ag. Au.Se. Te
4 @ Glenn ds/gr 4 W MIAMISOUTHWEST bn, sh 19 @ Monkman's Spring 2 B 9 M GHOSTLAKE Pb. Ag. Au
5 @ Winblack Granite ds/gr 5 B MIAMINORTHWEST sh 20 @ Gypsumville Old Quarry - ap 9 W LOSTLAKE Pb. Ag. Au
6 @ East Braintree ds/gr 6 ® Amold sh 21 W GYPSUMVILLE ! ap 10 M CHISEL LAKE Zn, Pb, Cu, Ag. Au
7 @ Wingrey Granite ds/gr 7 @ Babcock sh 22 @ Whippoorwill Hill > gp 11 @ Dickstone Cu, Zn, Ag, Au
7 @ West Hawk Lake cs/ar 8 @ Leon sl 23 W ELEPHANTHILL ap 12 @ Nor-Acme Au
8 M MEDIKABOG (ELMA) pt 13 % Century Au
9 % Lucy-Artdon Im 14 % Sylvia Zone (Dyce Siding) Cu, Zn, Ag. Au
62H 62P 15 % Farewell Lake @ Cu
1 @ Silver Plains o 1 @ Clangula Lake ds/sp o : o rsint 4 Swgn
sa2L 2 W FORTWHYTE, TUXEDO ol 2 M BLACK ISLAND SOUTH si 18 % Rail Lake 3 Cu 20
1 W TANCO Ta, Cs. Im, z. rm, bl 3 W ST.BONIFACE cl 3 @ Black Island North si 19 % Lucile Lake P Cu zn
2 @ Dumbarton Ni.Cu 4 @ East St. Paul st 4 W GULL HARBOUR cs/ls, si 20 % Sourdough Bay ; Cu, Zn, Ag. Au
2 laskwa West Ni,Cu 5 @ Little Stony Mountain cs/dl 5 @ Hecla Village Is 21 % Killarney R0
3 @ Diana (Gem) Au 6 WJULIUS BOG pt 6 @ HeclaIsland cs/ls 22 % Baker Patton CuZnAu
4 @ Gold Pan and Gold Seal Au 7 @ Grindstone Point cs/ls 23 % Pinebay Cu.zn
Au 8 @ Hay Point ca/dl 24 % Trout (Embury) Lake Cu.Zn, Ag. Au
0lo-Oro Grande Au, Ag 621 9 @ Riverton cs/dl 25 % Vamp Lake Cu, Zn. Ag. Au
Rockland Au 1 W EVERGREEN BOG ot 10 @ Broad Valley "Marble ds/dl 26 % Pot Lake FHo0 AL AG
8 @ Central Manitoba Au. Ag 2 B NORTHJULIUS BOG o 11 @ Hodgson “Marble ds/dl 27 % Joannie Cu.Zn
9 @ Cryderman Au 5 cotoMBING SRANie e 12 @ Granite Quarry Cove cs/gr 55 % Do Fare
10 % Chrome Group Cr 4 @ Ladywildl o 13 % Sylvan Kl si 29 % Squall Lake Al
11 % Page Group Cr 5 W BEAUSEJOUR si i RDserisiana el:kd 30 @ Cormorant Lake “Marble ds/dl
12 % Ore Fault Ni.Cu,Zn. Ag 6 WLIBAU . ) & 31 @ Cormorant Lake South cs/dl
13 % Bird Lake (Petra) Gr 7 M GARSON ds/dl-s 32 @ Cormorant Lake North cs/di
14 % euclld 2 & @ Garson-Tyndall cs, ds/dl-Is 93¢ 33 @ Rocky Lake cs/di
B A MupitoOy S 9 @ East Selkirk ds/dl-Is 1 @ Cowan pt 34 @ Goose Lake cs/dl
15.% Meyvlle ClNICr 10 M OAK HAMMOCK cs/dl 2 @ Swan River sh 35 @ Paterson "Marble ds/dl
17 % Montcalm (Packsack) Au 11 @ Lityfield i 4 i MAFEKING a 36,6 ekasiin Laks cs/dl
189 Mocss AU 12 W STONY MOUNTAIN cs/dl 4 ® Dawson Bay cs/ls, sl 37 @ Reed Lake cs/al
19 % valley Vein Au 13 W STONEWALL EAST dl, es/dl 38 @ Tramping Lake Southwest cs/dl
20.% Meci st o 14 @ Stonewall d 39 @ Tramping Lake cs/dl
21 W WHITEMOUTH ds/gr 15 @ Gunton dl, cs/dl 63F 40 @ Athapapuskow Lake cs/gr
22 @ Lee River cs/gr 16 ac du Bonnet cs/ar 41 @ Schist Lake cs/gr
23 @ Vernon fs 7 e Gt Eaih Fo el 1 @ Cedar Lake am
24 @ Greer Lake fd. bl 18 W POWERVIEW 2 W THE PAS cs/dl
cs/gr -
25 @ Silverleaf (Huron) Im, bl 19 Prov. Road 304 cs/ar 3 % Moose Lake cs/dl 63N
26 @ East Bernic (Buck, Coe, Pegli) Im bt %ad 304 poulre )
27 @ Birse Lake rq o @ cs/gr ® Shamcion Qul Zin Ag. Au
28 W FLAME-ROCK as/sc 22 ® Prov. Roadem aiar 63G 2 % Wim Deposit Cu, Zn, Ag, Au
= : g:alf;?":dé-ake el 23 @ Prov. Road 304 cs/ar 1 M GRAND RAPIDS NORTH cs/di S nconstele s
g 24 @ Prov. Road 304 cslor 2 @ Grand Rapids South .. e 4 % Jungle u.zn
31 % Irgon-Central Im 25 B WINNIPER BEAGH il 5 % Bob Lake Cu.zn
32 % Spot Group im iRl i 6 % Park Lake Cu
27 @ Poplarfield . . di 631 T odl Zncn
52M 2RO erly calor 1 % Pipestone (Lisi) Fe, Ti,V
19 Au e
2 @ San Antonio Au 629 | 1 @ Soab South Ni,Cu
3 @ Poundmaker (Luleo) Au 1 % Neepawa Fe 2 @ Soab North Ni, Cu
é * Independence Au 2 @ Neepawa .. 5 sl 634 3 W PIPE NO.2 AND OPEN PIT Ni, Cu, Co, sp
5 % Sannorm Au 3 @ Oak Point | s, cs/ls 3 @ Pipe No. 1 Ni,Cu, Co
4 @ Lundar.. .. cs/dl 1 @ Manibridge Ni 4 % Hambone-Maralgo Ni, Cu
5 ® Amaranth (2 mines) o 2 ® Laguna (Rex) Au, Ag 5 @ Setting Lake South cs/gr
53E 6 W HARCUS g ap 3 @ Ferro Au 6 @ Setting Lake North cs/gr
7 W STE. ROSE DU LAC . sh 3 % Rainbow Group Au 7 M MANASAN fluxstone cs
1 @ Island Lake Au, Ag 8 @ Dog Lake | . cs/dl 4 @ Rod (Little Stall Lake) Cu,zn
2 % Linklater Island Ni,Cu 5:@ LilyEay Carmont s & 5 W STALL LAKE Cu, Zn, Ag, Au
3 W GARDEN HILL sp 10 ® Lily Bay North cslls 6 W ANDERSON LAKE Cu, Zn, Ag. Au
11.@ Dodrhom | cs/dl 7 M OSBORNE LAKE Cu.Zn, Ag, Au 63P.
12 @ Mulvihill West - i 8 % Minago River (Reservation 34 Area 1) Ni 1 W THOMPSON Cu, Co, Pt, Ag, Au, st
53K 13 @ Mulvihill Lime S e 9 % Copper-Man Cu,Zn 2 @ Birchtree Ni, Cu, Co, Pt, Ag, Au
T3 Fibd Sockey Lk (TinBan Grous] Sn 14 @ Mulvihill .| es/dl 10 % Ballast-Moosehorn Au. Ag 3 % Mel Zone Ni,Cu
15 M OVERTO il 11 % Apex Au 4 % Mystery Lake South Ni,Cu
'1 12 % McCafferty Au 5 % Moak Ni,Cu
s3L 13 * Rice Island Ni 6 @ Thompson Northwest cs/gr
| 62K 14 % Ruby Silver-Lead Pb. Zn, Ag 7 M THOMPSON wavpt
1 @ Gods Lake Au | 15 % Resting Lake North Ni,Cu 8 @ Kelsey cs/gr
2 % Jowsey lsland Al 1 % St Lazare | . .o 16 % Bucko Ni. Cu
3 % Oxford Lake (Lake "J") im | 17 % Discovery Ni,Cu
4 % Gods River (Bil Group) Im | 18 % Bowden Ni,Cu 648
62N; 19 @ Minago River South cs/dl
1 @ Camperville 5 cs/ls 20 @ Minago River North cs/dl 1 WRUTTAN Cu, Zn, Ag, Au
53N 2 % Pine River East K 21 @ Talbot Lake cs/dl 2 % MacBride Lake Zn.Cu
3 % Pine River Northeast si 22 W PONTON cs/di 3 ® RatLake cs/gr
1 % Red Cross Lake Im, rm 4 @ Camperville Junction c/dl 23 @ Ponton North di
| 24 @ Wekusko East cs/dl
25 @ Wekusko North cs/dl s4c
54D 620 26 ® Wekusko cs/dl o R
1 @ Long Spruce Rapids cs/gr 1 @ Ashern cs/dl g; : gﬁgwi‘;if 2:;2,‘ 2 @ Lynn Lake "A" Plug 4 Ni,Cu, Co
2 @ Upper Limestone Rapids cs/ls. 2 @ Moosehorn cs/di 29 % Gold Reef i 2 @ Lynn Lake "EL" Mine 4 Ni. Cu, Co
3 @ Oakview cs/dl % Visiok i 3 % Lasthope ! Au
4 @ Nina Lake | cs/ls 31 % Lit (Green Bay) iy 4 % “Z" Deposit [ Cu.Zn, Au
54L 5 @ The Narrows East cs/dl 5 % F.L.and D.H. Groups 4 Zn,Cu
6 ® Rosehill di 6 % Agassiz Au, Ag
ik Corchlll Gliarths Jiest % 7 @ The Narrows West cs/dl 7 % Goodenou:
gh (Sherlynn) Cu,Zn, Au
2 % Churchill Quartzite East az el 5 63K 8 ¥ Baningon Lake B
9 W FAULKNER Is 1 @ Gurney Au, Ag 9 % Frances Lake Zn,Cu, Ag, Au
— 10 @ Grahamdale cs/dl 2 W WESTARM Cu,Zn 10 ® Fox Lake os/gr
11 @ Spearhill Is 3 W CENTENNIAL Cu, Zn, Ag. Au
1 ® Goodlands ig 12 @ Spearhili West dl 4 W WHITE LAKE Zn,Cu, Ag. Au
2 @ Deloraine Ig 13 M HILBRE cs/dl 4 @ Cuprus Zn,Cu, Ag, Au
3 @ Boissevain ds/ss 14 @ Fairford South cs/dl 5 @ Schist Lake Cu, Zn, Ag. Au 846
4 WSOURIS ag 15 @ Fairford di 6 @ Mandy Cu,Zn, Ag. Au 1 @ Missi Falls cs/gr
PROPERTY STATUS COMMODITY ABBREVIATIONS
Metallic Industrial Minerals Metallic Industrial Minerals
PRESENT PRODUCER PRESENT PRODUCER - ag  agate 9P gypsum rm rubidium mica
Past producer Y Past producer ° Ag Silver Pb Lead am  amber gr granite q rose quartz
Important mineral property Important mineral property * M S L e i e so achd
Cr Coromwm Sn 1 cl clay im - lithium minerals si- - silica sand
Tho property status rating has bacn appiied arbirarly,and is subject to change: For eXampis. Birchires in 631  recent producer uniil it Cs  Cesium Ta  Tantalum cs  crushed stone Is  limestone ol fealt
operations wert ay resume any time. In addition some of the important mineral properties may have Cu Copper Te  Tellurium dl dolomite po  potash sp "
had limited production but not sufficient to be seriously o o past producers. Fe Iron Ti  Titanium ds  dimensionstone  pt  peatmoss st Bulphur
The industrial mineral category does not include sand and gravel deposits, nor clay pits used formerly for common brick; however, for Mo Molybdenum V. Vandium fd  feldspar Az quartz s gandstone
convenience, lignite is included. Ni Nickel Zn  Zinc fs fuchsite
PETROLEUM MINERAL PROCESSING PLANTS
= - - - No.  LOCATION/COMPANY PRODUCT
o o 1 Ema
S Western Peat Moss Limited Peat moss
i 2 Whitemouth
(ot Midwest Quarries Ltd. Granite, dimension stone
3 Bernic Lake

Canada Limited
lepidolite, quartz)

4 FortWhyt
Canada Cement Latarge Ltd. Portland cement
5
T Cement Industries Limited Portland cement
6

Tuxedo
Steel Brothers Canada Ltd Lime

innipeg
Westroc Industries Limited

8 Winnipeg
Bormtar Construction Materials Ltd.

Gypsum wallboard

Gypsum wallboard

(intermittent: pollucite.

9 Winni
‘The Manitoba Sugar CompanyLtd.  Lime
10 Winnipeg
Pembi Ltd
11 st Bonitace
Kildonan C U L
12 Julius
Western Peat Moss Limited Peat moss
13 Mord
Pembina Mountain Clays Ltd Bentonite

4 Brandon (Leon)

Hooker Chemicals Canada Limited  Sodium chlorate

Pinawa

Cold dajLtd. Granite,
16 Garson
B Gillis Quarries Limited Tyndall stone
i 17 Lockport
Red River Brick & Tile Face brick
18 Selkirk
Steel Brothers Canada Ltd Siicasand
19 BlackIsland
Steel Brothers Canada Ltd. Silicasand
20
FPHANEROZOIO P 8oFbrothers Canada Lt Lime
21 ThePas
PRECAMBRIAN = Manitoba Forestry ResourcesLtd.  Lime.
o 22 Flin Flos
Churchill Province Hudson Bay Miningand Smelting  Anode copper. siab zinc
lead concentrate,
metallic cadmium
23 Snow Lake e
Superior Province Copper,
Co., Limited concenirates
24 Thompson
Inco Metals Company Copper concentrate, precious
Processing plant metal residue, electrolytic
nickel, cobalt oxide, sulphur
| 25 Ruttan
[ imited opp
o - 26 Fox
ited opper

o) Location of diamond drill hole used in construction of cross-section B-B', Hudson Bay
owlands
Fault
—_— Line of cross-section

Extensive drift-covered areas of the Precambrian Shield with no bedrock exposure;
geology inferred almost entirely from aeromagnetic signature

Area of exploration drilling for potash

Eastern limit of potash in Devonian Prairie Formation
Eastern limit of halite in Devonian Prairie Formation
Eastern limit of Mississippian strata in the subsurface
Eastern limit of Cambrian strata in the subsurface

Structural contour on Precambrian basement beneath Phanerozoic cover. Contour
Interval 152.4 m; local basement structural or paleotopographic high

The contour pattern shows primarily the effect of post- Precambnan tectonic (basin)
subsidence. Paleotopographic features on the eroded Precambrian surface should
show as irregularities in the contour pattern, but available data, at least for south-
western Manitoba, indicate an almost flat peneplain surface. Several minor structural
flexures are evident, notably the northeast-trending synclinal flexure in the Moose
Lake area, coincident with the extension of the Churchill-Superior boundary zone.
The several sharply defined local structural highs reflect local structural (meteorite
impact?) deformation. In the Hudson Bay area, data are sparse and the contours
are approximate. Paleotopographic and/or structural relief on this surface cannot be
estimated at present. However, a prominent paleotopographic high up to several
hundred metres in relief has produced the Precambrian window in the Churchill
area.

REGIONAL URANIUM RECONNAISSANCE PROGRAM ANOMALIES

AIRBORNE GAMMA-RAY SPECTROMETER
Equivalent Uranium
4-8 ppm. equivalent uranium

S 2-4 ppm. equivalent uranium

- 1.62ppm.equivalent uranium

Data has be led by from 1:250 000 sheets.
Surveys were implemented from 1975 to 1979 under Program
which covered the entire Precambrian Shield in Manitoba with exception of NTS areas 64H, S4E/W, 54D
and southwest corner of 54C.

The Mineral Map was developed from the 1:1000 000 scale Geological Map of Manitoba which was
prepared by the staff of the Manitoba Geological Services Branch from published and unpublished maps and
reports of the Manitoba Mineral Resources Division, and the Geological Survey of Canada, unpublished data
on file with the Manitoba Mineral Resources Division, interpretation of aeromagnetic maps, and other
sources. The geological information was initially collated and compiled by NTS areas as 1:250 000 scale
synoptic geological maps which were reduced photomechanically and compiled onto three 1:500 000 map
sheets. Scribing of the final map was conducted at a scale of 1:1 000 000.

Geological byP andT. :; MINERAL MAP OF
" s DR MANITOBA
Project coordinated by W. D. McRitchie E-,:_u AP



