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INTRODUCTION 

This paper is a brief summary of exploration and geo- 
logical work centred on the Thompson Nickel Belt (TNB), 
the principal focus being its southwest extension beneath the 
Paleozoic rocks of the Williston Basin. The main aim of the 
paper is to highlight the importance that this geological do- 
main possesses in the context of its abundant world-class 
nickel deposits, and future exploration potential. 

Since Inco's initial discovery of nickel mineralization at 
Moak Lake, near Thompson in 1952, it has been recognized 
that nickel-bearing orebodies are locally concentrated in a 
narrow, northeast-trending (030°) belt of rocks that constitutes 
part of a larger and more laterally extensive geological entity, 
the Superior Boundary Zone (SBZ). The TNB component of 
the SBZ extends northeast from Thompson for 50 km. The 
SBZ then trends east through the Fox River region towards 
Sutton Ridges in Ontario, a total distance of 800 km. The 
geological extension of the SBZ continues north and east by 
way of the Belcher Islands to northern Quebec and the Cape 
Smith and Wakeham Bay belt (Fig. 1) ,  which is also known to 
contain abundant ultramafic rocks and nickel mineralization 
(St-Onge and Lucas, 1993). 

Southwest of Thompson the Precambrian TNB is ex- 
posed for 150 km before being covered by younger Paleozoic 
carbonate rocks near Ponton. From Ponton, the geophysical 
expression of the 20 to 60 km wide TNB (Fig. 2) continues 
another 250 km toward the Saskatchewan border and then, as 
the SBZ, south for another thousand kilometres into North 
and South Dakota beneath 500-2000 m of Paleozoic and 
Mesozoic rocks. 

Over the last forty years, exploration for nickel-bearing 
orebodies has concentrated on the exposed section of the 
TNB, between Moak and Gormley lakes; numerous new dis- 
coveries were made and several mines were brought into pro- 
duction between Thompson and Ponton (Table 1; and Fig. 3). 

Southwest of Ponton the Precambrian hostrocks are 
buried beneath younger Paleozoic carbonate formations, 
adding considerably to the difficulty and cost of exploration 
(Fig. 4). Southwest of Grand Rapids formational brines are 
another obstacle to accurately locating nickel-bearing massive 
sulphide conductors that are 300 to 500 m below the surface 
(Fig. 4) (Pearson et al., 1994). 

Nevertheless, the Precambrian basement southwest of 
Ponton possesses diagnostic magnetic and gravity geophysi- 
cal signatures (Figs. 2 and 5) that have helped target explora- 
tion drilling through the carbonate cover, into areas likely to 
contain nickel mineralization. Several companies have initi- 
ated, and subsequently terminated exploration programs 
costing millions of dollars (to date, records indicate that over 
650 holes have been drilled through the carbonate rocks 
south of Ponton to test targets in the TNB basement; C. 
MCGregor, pers comm.). Until recently, few were able to de- 
velop the key criteria that enabled them to successfully target 
rocks that host the nickeliferous sulphides. However, each 
company's efforts generated new information on the nature 
and distribution of the buried Precambrian bedrock, which has 
sharpened the focus of succeeding attempts at exploration. 





ure 2: Shaded, relief aeromagnetic  compilation map of Manitoba showing prominent northeast trends associated with the Thompson Nickel Belt 
(TNB), and marked discordance with easterly trends in the Trans-Hudson Orogen (THO) and Superior Craton (SC). SBZ - Superior
Boundary Zone. 

 





Figure 4: Geological map of Shield Margin with depth to basement contours, Phanerozoic Periods and limit of formational brines, Grand Rapids re- 
gion, Manitoba. TNB - Thompson Nickel Belt and extension; SC - Superior Craton; THO - Trans-Hudson Orogen. Depth to basement da- 
tabase and plot by Ruth Bezys, Glenn Conley and Len Chackowsky; manuscript on file, Geological Services Branch, Manitoba Energy 
and Mines. 



Figure 5: Combined airborne magnetic signatures and gravity, TNB extension, Wabowden to Pelican Bay, Lake Wnnipegosis (J. Broome et al. in 
press). (Magnetic data: 50 m total field grid resampled to 100 m for image. Gravity data: 2000 rn gravity grid interpolated from 3-5 km 
spaced measurements. Image: blue = low, grey = intermediate and red = high Bouger gravity intensity; Grey shaded magnetic relief image 
illuminated from the southeast). 



GEOLOGICAL SETTING AND EVOLUTIONARY MODELS 

Comprehensive accounts of the geology of the TNB 
have been presented by Bell (1966, 1971, 1980), Paktunc 
(1984), Paktunc et al. (1986), Peredery (1979), Peredery et al. 
(1 982) and Rance (1 966). The regional setting of the TNB and 
ideas on its tectonic evolution and origins were presented by 
Bleeker (1990, 1991), Coates et al. (1972), Gibb (1968, 
1983), Green (1981), Green et al. (1985), Kornik (1969), 
Kornik and MacLaren (1966), Lewry et al. (1994), Lucas et al. 
(1994), Macek and Bleeker (1989), Macek and Scoates 
(1 980), Machado et al. (1 990), Weber (1 990), Weber and 
Scoates (1978), White et al. (1993) and White and Lucas 
(1994). Fraser (1985) provides a thorough account of Inco's 
early exploration efforts culminating in their discoveries in the 
immediate vicinity of Thompson. Additional reviews and geo- 
logical information are available on Manitoba Energy and 
Mines bedrock compilation maps for the Nelson House (NTS 
63O), Wekusko Lake (NTS 63J) and Sipiwesk Lake (NTS 
63P) areas, the latter including marginal notes (Weber, in 
prep. ). 

The following summary of TNB geology is derived from 
the work of the foregoing authors. It includes some of the ini- 
tial insights on deep crustal elements that stemmed from re- 
flection and refraction seismic surveys conducted under the 
LITHOPROBE Trans-Hudson Orogen Transect project 
(Hajnal, 1993; Hajnal et al., 1994). 

In Manitoba, the 25 to 60 km wide SBZ separates un- 
reworked >2.5 Ga Archean crust of the Superior Craton from 
largely juvenile 1.7-1.9 Ga early Proterozoic crust of the 
Trans-Hudson Orogen (THO) (previously known as the Chur- 
chill Province). 

THOMPSON NICKEL BELT 

The exposed section of the TNB, between Moak Lake 
and Ponton, is dominantly underlain by metamorphosed 
polydeformed ortho- and paragneisses that represent Pikwi- 
tonei granulites and amphibolites of Archean age, that were 
reworked and retrogressed during the Hudsonian orogeny. 
Along the western margin of the TNB the retrogressed Ar- 
chean gneisses are intimately associated with narrow, struc- 
turally controlled belts of Aphebian metasedimentary and 
metavolcanic supracrustal rocks referred to as the Ospwagan 
Group. 

The Aphebian supracrustals comprise metasedimentary 
rocks (greywackes, arenites, impure carbonates and marbles, 
ferruginous or carbonaceous pelites, chert, and thin, but wide- 
spread, magnetite-bearing silicate, and sulphide facies iron 
formation), and metavolcanics (mafic and locally spinifex- 
bearing ultramafic flows). The above sequences are intruded 
by mafic and ultramafic dykes and sills. The nickel sulphide 
deposits, which are spatially and genetically related to the 
ultramafic rocks (Bleeker, 1989, 1990; Eckstrand et al., 1989; 
Halden, 1988; Peredery et al., 1982), are also concentrated 
along the western side of the exposed TNB. 

Unlike the Archean gneisses, the Ospwagan supracrus- 
tal rocks record only a single (Hudsonian) orogenic overprint 
with metamorphic grades ranging from lower to uppermost 
amphibolite facies. The deformational history derived for 
Thompson and Pipe deposits (Bleeker, 1990) is directly com- 
parable with that for the Kisseynew terrane to the west (Bailes 
and MCRitchie, 1978). Metamorphic grades in the Fox River 
region (Scoates, 1981) are considerably lower with wide- 
spread occurrences of prehnite and pumpellyite (i.e. sub- 
greenschist facies). Hulbert et al. (1994a and b) report pris- 
tine, apparently unmetamorphosed, assemblages in drill core 
from near Rabbit Point, south of Grand Rapids in the south- 
west extension of the TNB. 

Despite the intense structural overprint (prevalent 
throughout the TNB), the supracrustal lithologies exhibit a 
remarkably consistent sequence of superposition. Stratigraphic 
'packages' can be traced within and between isolated fold 
structures, despite local dismemberment, extreme attenuation 
or boudinage. Similarities between lithological sequences at 
Thompson and Pipe Pit led to inevitable comparisons and 
eventual correlation. Minor variations in thickness, lithology 
and metamorphic grade, along the length of the TNB, were 
recognized and used to subdivide the Ospwagan Group into 
several discrete packages referred to as the Thompson, Osp- 
wagan, Pipe, and Setting Lake 'formations' (Macek and 
Bleeker, 1989). The gross consistency of the lithological se- 
quences constitutes a key indicator that assists interpretation 
of exploration drill core from the southwest extension of the 
TNB (Macek and Nagerl, 1992). 

The age of the Ospwagan Group has only been deter- 
mined indirectly from its relationship with possible Molson 
dykes. On this basis the age of the Ospwagan Group is 
bracketed between 2.4 and 1.88 Ga. Sr-isotope systematics 
suggest a narrower range, between 2.1 and 1.88 Ga (Brooks 
and Theyer, 1981). A preliminary age of 1864 Ma on the 
Winnipegosis komatiites (Hulbert et al., 1994b), is somewhat 
younger than the age inferred for the Ospwagan Group. 

Several Hudsonian granitic intrusions occur along the 
TNB, both in the exposed and buried sectors. Some have 
migmatitic envelopes and like their counterparts in the Kis- 
seynew domain, contain garnet and muscovite in addition to 
biotite. Several samples have been collected for dating; one 
pluton (Wintering Lake granite) has yielded a concordant 
monazite age of 1822 ± 3 Ma (Machado et al., 1987). 

SUPERIOR CRATON 

To the south and east, the SBZ is flanked by granulitic 
rocks of the Pikwitonei domain, as well as narrow wedges of 
less highly metamorphosed greenstone/granite complexes 
that merge eastward to constitute the dominant terrane of the 
Archean Superior Craton (Fig. 3). The metavolcanic and me- 
tasedimentary greenstone complexes of the northwest Supe- 
rior Craton range from 2.73 to 2.9 Ga with local indications of 
crust that exceeds 3.0 Ga. The Pikwitonei domain contains 
granulite facies granitoid metaplutonic and supracrustal rocks 
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that were metamorphosed during at least two events (2.640 
and 2.695 Ga). Components of the granulites in the TNB indi- 
cate that this section of the Superior Craton was subsequently 
uplifted and eroded prior to deposition of the Proterozoic 
Ospwagan Group supracrustal rocks. Ages of uplift between 
2200 and 2170 Ma have been proposed by Zhai et al. (1994), 
based on studies of Molson dykes from the northwest margin 
of the Superior Craton. 

The contact between the SBZ and the Superior Craton 
is defined as the eastern (and southern) limit of the 1.8 Ga 
Hudsonian tectonic (and metamorphic) overprint. South of 
Ponton, beneath Paleozoic cover rocks, the eastern boundary 
of the TNB is defined as a magnetic low separating high- 
intensity east-trending magnetic fabrics of the Pikwitonei 
granulites from lower-intensity northeast-trending magnetic 
fabrics of the TNB. 

In the Fox River region the lateral equivalents of the 
Pikwitonei granulites lie immediately to the south of, and are 
in sharp contact with, low grade Aphebian supracrustal and 
related intrusive rocks that are correlated with the Ospwagan 
Group at Thompson (Scoates et al., 1977). 

TRANS-HUDSON OROGEN 

The SBZ is flanked to the north and northwest by a 
collage of dominantly juvenile Proterozoic metasedimentary 
and metavolcanic terranes and granite complexes that consti- 
tute the southern flanks of the THO. Extensive isotopic studies 
within the THO, between Lynn Lake and Flin Flon, indicate 
ages ranging between 1.83 and 2.0 Ga. 

The western boundary of the TNB with high grade 
metagreywacke-derived gneisses and migmatites of the Kis- 
seynew domain is abrupt and faulted. The northeast-trending 
structures of the TNB are markedly discordant with the gen- 
erally easterly trends of juvenile terranes in the THO. Never- 
theless, Bleeker (1990) reports drill intersects of Ospwagan- 
like rocks at least 10 to 20 km west of the main (Setting Lake) 
fault contact, and suggests that TNB lithologies may persist at 
depth below the Kisseynew gneisses in the THO. 

The northern contact of the 10 to 20 km wide belt of 
Aphebian supracrustal rocks along the Fox River with high 
grade (staurolite-, sillimanite- and kyanite-bearing) grey- 
wacke-derived gneisses that resemble those of the Kisseynew 
domain, is not exposed (MCRitchie, 1977). 

Southwest of Ponton the northwest boundary of the 
TNB with the magnetically flat Kisseynew gneisses is sharply 
defined as far south as latitude 54° 15'N. Further south the 
contact is inferred as the junction between the northeast- 
trending aeromagnetic fabrics of the TNB and the north or 
northwest aeromagnetic trends of Proterozoic granitoids and 
supracrustal rocks that are extrapolated from lithologies ex- 
posed in the Snow Lake area (Leclair et al., 1994). 

STRUCTURAL SETTING 

In keeping with the summary nature of this review, the 
following description is limited to an outline of the most recent 

interpretations of the structural fabrics and deformational se- 
quence experienced by this polydeformed terrane. A full ac- 
count can be found in Bleeker (1990, 1991), with new per- 
spectives stemming from the LITHOPROBE vibroseis tran- 
sects by White and Lucas (1994). 

The rocks comprising the TNB have experienced a 
highly complex and protracted structural history, including 
several Kenoran tectonic events, as well as the subsequent 
Hudsonian overprint. Throughout much of the belt the Hud- 
sonian tectonism and metamorphism was extreme enough to 
completely obliterate all evidence of earlier fabrics in the re- 
worked Archean granulites. 

The readily apparent structural and geophysical trends 
displayed by the TNB have strongly influenced interpretations 
regarding the origin of the belt and its relationship to the adja- 
cent Superior Craton and THO. More recently, Bleeker (1990) 
recognized that the northeast trends reflect in large part rela- 
tively late-Hudsonian tectonic overprints related to F3 folding, 
associated sinistral strike-slip displacements and subsequent 
brittle faulting in a transpressional  regime. 

Structures associated with earlier (F1 and F2) recum- 
bent and isoclinal folding were reoriented and transposed into 
conformity with the later, overprinting fabrics. Bleeker (1990) 
presented a model in which the edge of the Superior Craton 
initially plunged northwest beneath the overthrusted nappe 
pile of Aphebian supracrustals, in response to a generally 
south or southeast vergence of the THO. This interpretation 
was subsequently challenged when east-dipping reflectors 
were detected in the upper crust along east-trending vibroseis 
transects across the TNB into the THO (Fig. 6) (White et al., 
1993). White and Luca (1994) proposed a three stage evo- 
lutionary model. Initial east-verging thrusting of the THO over 
the Superior Craton was followed by sinistral compression 
and underwedging of the thrust pile, and concluded with con- 
tinued sinistral transpression, strike-slip faulting and back- 
thrusting. The steep, east- dipping, northeast-striking faults 
and structures in the TNB are ascribed to the latter two 
phases (i.e. F3 and post-F3 events). 

The intense overprint associated with the later tec- 
tonism significantly complicates interpretation of the earlier 
structures and development of models that would explain the 
early stages of the Hudsonian orogeny. Over much of its 
length, the SBZ east of Split Lake is east trending, as are the 
main juvenile belts within the THO in Manitoba. Structural 
interpretations from the southern margin of the Kisseynew 
domain indicate a southward vergence for the early nappes 
and thrusts, perpendicular to the trends of the lithological 
belts in the THO. Consequently it may be more consistent to 
envisage a similar southward vergence for the earlier (pre-F3) 
structures in the TNB, rather than to use the existing geome- 
try (determined by F3 and post-F3 structures) to infer a 
southeasterly (or easterly) onlap of the THO onto the Superior 
Craton. 

Current interpretations equating the geophysical ex- 
pression of the TNB- extension south to the Dakotas with the 
margin of the Superior Craton are suspect. Certainly, in the 
exposed section of the TNB (where post-collisional fabrics are 



most prominent), the edge of the Superior Craton is juxta- 
posed against the THO. The inferred extrapolation of post- 
collisional fabrics to the Dakotas is equally likely. However, 
the more fundamental west-trending fabrics associated with 
the earlier, collisional phase of the Hudsonian Orogeny (and 
presumably the SBZ, i.e. the edge of the Superior Craton) 
persist throughout the Manitoba segment of the THO both 
east and west of the TNB (i.e. Lower Nelson River and Kis- 
seynew). 

Consequently, given a post-collisional sinistral offset 
along the TNB (Bleeker, 1990), there is a strong possibility 
that the Superior Craton persists (in the subsurface) west of 
the TNB-extension in The Pas region and to the south. The 
westward extension of the collisional fabrics associated with 
the SBZ in the Fox River region would be expected to reap- 
pear as a generally west-trending splay off the TNB-extension 
between Lake Winnipegosis and Swan Lake. To the west, the 
trace of the SBZ is likely to be highly obscured by later post- 
collisional offsets, folding transposition and Hudsonian intru- 
sions. 

Trans-Hudson Orogen 
Superior boundary 

Recent Nd/Sm ages from the basement in Saskatche- 
wan (Collerson et al., 1988, Bickford et al., 1992) suggest the 
Archean terrane (reworked during the Hudsonian Orogeny) is 
more widespread than previously expected in the region west 
of The Pas. 

Discrete, spaced, linear, north-trending discontinuities 
are evident on the smaller scale aeromagnetic compilations 
covering the TNB. The abrupt truncation of major belts in the 
Superior Craton is especially apparent west of Limestone 
Point on Lake Winnipeg. This suggests that the linear discon- 
tinuities may be late faults, akin to the Tabbernor system in 
Saskatchewan. Although major north-trending faults have 
rarely been mapped, most of the lineaments occur in areas of 
thick overburden, precluding observation on the ground. , 

Marked changes in the width of the TNB and its southwest 
extension (as inferred from geophysical signatures) coincide 
with several of the north-trending lineaments, a feature that 
supports displacement along these zones. 

4 Thompson Belt 

Figure 6: Coherency-filtered, unmigrated reflection seismic data from the west end of Line 2, LITHOPROBE Trans-Hudson Orogen Transect 1993. 
A zone of east-dipping reflections (G) extends from the surface location of the THO - SBZ boundary to mid-crustal depths, suggesting that 
elements of the THO extend eastward beneath the Superior Craton. (Modified after White and Lucas, 7994). 
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Figure 7: 

SCALE 
h!atkka E q  end Mlna 

Mineral dispositions (claims, exploration permits and leases) in the TNB and its southwest extension, Ponton to Swan Lake (Black Hawk, 
Falconbridge, Sherritt Inc., Cominco, Hudson Bay Exploration, Manitoba Mineral Resources etc). 



SUMMARY OF EXPLORATION AND CONCURRENT GEOLOGICAL DOCUMENTATION ALONG THE THOMPSON NICKEL 
BELT AND ITS SOUTHWEST EXTENSION 

MINERAL EXPLORATION 

Between 1946 and 1961 International Nickel Company 
of Canada Limited (lnco) spent $27 M exploring in Manitoba 
for nickel using airborne magnetic and electromagnetic sur- 
veys followed by ground geophysical surveys to define drill 
targets. (These costs included the Moak Shaft, Pipe Shaft, 
drilling of the Moak and Thompson orebodies and purchase or 
option of properties). 

Although exploration in the Moak-Setting Belt through- 
out the period 1946-1954 had been successful in locating 
several nickel-bearing zones, it wasn't until 1954 that lnco 
defined enough potential at Moak Lake to warrant under- 
ground exploration. By 1956 over 720 000 m of diamond 
drilling had been undertaken. 

The orebody that now marks the site of the town of 
Thompson was discovered in early February 1956. Subse- 
quent negotiations between lnco and the provincial govern- 
ment laid the foundation for the development of the orebodies, 
included provision for guaranteed land tenure, supply of hy- 
droelectric power (Kelsey generating station on the Nelson 
River) and construction of the mining complex and town of 
Thompson. The final item of documentation needed to for- 
mally register Inco's initiative was approved on December 4, 
1956, thereby opening the door for business. Two and a half 
years later, in April 1959, the company announced its decision 
to build a refinery that would use the electrolytic process at 
Thompson. 

In 1957, new ore zones were discovered on the 
Thompson property and on the Pipe property south of Upper 
Ospwagan Lake. Development of the Moak Lake Mine was 
suspended in 1958, when it was found that the ore zone 
lacked depth, and that mining (extraction) problems might be 
encountered. Accordingly all efforts were redirected toward 
development of the Thompson Mine. 

Over the following four years while the Thompson 
complex was being constructed, exploration continued in other 
parts of the TNB as well as the Gods Lake-Island Lake-Fox 
River areas, motivated by the conviction that nickel ores were 
more likely to be found in belts containing peridotite. 

By 1958, lnco had staked most of the ground in the 
TNB deemed to have potential value, and the neighbouring 
tracts between Moak and Setting lakes were staked by a host 
of other companies during the winter of 1958. 

During 1959 and 1960 "lnco exploration crews per- 
formed a variety of exploration work in the Thompson Belt, at 
Island Lake, at Gods-Oxford lakes, in the area west from Set- 
ting Lake to Wekusko Lake and south into the Paleozoic 
formations" (Fraser, 1985, p. 292). This was the first indica- 
tion that explorationists suspected that the nickel-bearing 
zones continued southwest beyond the southern end of Set- 
ting Lake, a fact that was to be confirmed by AMAX Explora- 
tion Inc. ten years later. 

In March 1961 production began from the Thompson 
Mine. At this time lnco held 8000 claims in the TNB, and the 
company had conducted 128 000 km of aeromagnetic sur- 
veys, 112 000 km of airborne electromagnetic surveys and 17 
600 km of ground geophysical surveys (Fraser, 1985). 

From 1961 to 1971 lnco spent $270 M to bring 
Thompson, Birchtree, Pipe 1, Pipe 2, Soab North and Soab 
South mines into production (Table 1). With falling nickel 
prices and dropping demand in the early 1970s, lnco closed 
all but the Thompson and Pipe open pit mines by 1977. Pipe 
Pit closed in 1984. However, in anticipation, construction of 
the $87 M Thompson Open Pit North was announced in 1981. 
The Thompson Pit was brought into production in 1986. lnco 
committed itself to a $108 M development program in 1986 
that included mining of the Thompson 1-C orebody between 
the 732 m and 975 m levels, reactivation of the Birchtree Mine 
and construction of the Thompson Open Pit South. In October 
1990, lnco announced a further $287 M investment that in- 
cluded mining of the Thompson 1-D orebody with three shafts 
to 1100 m level and deepening of the Birchtree shaft from the 
1045 m level to the 1295 m level (Bamburak, 1990). The latter 
has been deferred to 1996. 

In addition to investing in mine development, lnco also 
announced an increase in its 1991 exploration expenditures to 
$7 M for further delineation of ore reserves in the 126 km long 
TNB. During the period 1958/1968 the total accumulated 
Manitoba income resulting from the Thompson mining devel- 
opments was estimated at $850 M by Hedlin-Menzies et al., 
(1 970). 

After the initial discovery of the large nickel deposits 
along the exposed section of the TNB, and the opening of 
several mines by lnco Ltd. and Falconbridge Nickel Mines 
Limited (Table 1) ,  exploration extended into the southwest 
extension of the TNB in the 1970s. At that time, the Minago 
"Nose" deposit (225 km south of Thompson), presently owned 
by Black Hawk Mining Inc., was discovered by AMAX Explo- 
ration Inc. . (Fig. 7). The deposit contains reserves estimated to 
the 549 m level at two different cut-off grades (1.1% and 
0.6%) as 10.5 million tonnes grading 1.19% nickel, or 20.5 
million tonnes grading 1.02% nickel, respectively (1993 An- 
nual Report, Black Hawk Mining Inc.). In early 1994, Black 
Hawk staked an additional ten claims (1 626 hectares) on 
ground adjacent to the main property where the previous 
owner identified five magnetic anomalies interpreted as ul- 
tramafic bodies. 

Between 1988 and 1990, Strathcona Mineral Services 
Limited staked ten claims in the Little Limestone Lake region 
on behalf of Sherritt Inc. (Fig. 7). Ground magnetometer, 
gradiometer and pulse EM surveys, nine diamond drill holes 
and a downhole pulse EM survey were completed in 1989 and 
1990. Principal intersections of note were 0.56% Ni over 
140.8 m, including 1.04% Ni over 10.0 m; 0.50% Ni over 81.0 
m, including 0.95% Ni over 9.0 m; and 0.59% Ni over 78.1 m, 





including 1.10% Ni over 4.0 m (Sherritt Inc., pers. comm., 
1995). The claims are still in good standing. 

Two major companies, Falconbridge and Cominco, are 
spearheading efforts to define nickel mineralization along the 
southwest extension of the TNB (Fig. 7) using state of the art 
geophysical instrumentation and extensive geological experi- 
ence gained in the exposed section of the TNB and similar 
terranes elsewhere in the world 

Falconbridge's five-year, $8 M exploration program has 
identified significant nickel mineralization at William Lake, 70 
km north of Grand Rapids. The principal deposit is one of six 
nickel occurrences that the company discovered during the 
period 1991-1994 (Falconbridge Limited Annual Reports 
1991, 1992 and 1993; Lee et al., 1993). Drill intersects on the 
principal deposit gave assay results of up to 3.9% nickel over 
3.6 m and 1.6% nickel over 25.1 m; and several grams per 
tonne of platinum group metals. The best intersection on the 
other occurrences assayed 0 .74% nickel over 32.0 m 
(Falconbridge Limited, public announcement September 27, 
1 994). 

The occurrences are spread over a distance of 20 km 
and drill holes are too far apart to determine reserves at this 
time. 

In 1994 Falconbridge completed extensive airborne 
electromagnetic (GEOTEM) and magnetic surveys to improve 
the regional delineation of the more prospective zones on its 
properties. Falconbridge intends to mount a follow-up dia- 
mond drilling program to consolidate ground holdings. Plans 
call for additional exploration expenditures, in the southwest 
extension of the TNB, of between $10-15 M over the next five 
years. 

Since 1990 Cominco Limited has explored for nickel- 
copper deposits along the eastern edge of the TNB in the Ce- 
dar Lake-Lake Winnipegosis area (Fig. 7). The geophysical 
environment in the southern two-thirds of the area is particu- 
larly hostile in that saline aquifers inhibit the use of airborne 
and ground electromagnetic surveys. This adds to the diffi- 
culty of investigating targets buried beneath 140 to 500 m of 
Paleozoic carbonates. The surveys have identified many for- 
mational conductors. Twelve drill holes intersected extremely 
fresh, almost unmetamorphosed supracrustal rocks, including 
thin to thick komatiite flows; massive, pillowed and layered 
magnesian tholeiite with interflow sulphidic argillite; and black 
shale, calcareous siltstone and dolomite intruded by gabbro 
and peridotite-dunite. Based on the limited amount of drilling 
completed, it appears that potential exists for both Kambalda- 
or Katiniq-type nickel deposits associated with komatiitic 
flows, as well as Thompson-type nickel deposits associated 
with dunite and peridotite intruded along sulphide-rich hori- 
zons (Pearson et al., , 1994). 

Several other companies are actively exploring the 
southwest extension of the TNB, most notably Hudson Bay 
Exploration and Development Company Limited, which holds 
claim groups 117a  and b, 132, 133, 134, and Manitoba Min- 
eral Resources Ltd. (Fig. 7).  

GEOLOGICAL MAPPING AND INVESTIGATIONS 

Since the early 1970s the provincial Geological Serv- 
ices Branch (GSB) has assisted private sector exploration for 
copper, zinc and nickel deposits concealed beneath the Pa- 
leozoic cover, by compiling geological maps of the Precam- 
brian basement using exploration drill core and existing fed- 
eral/provincial airborne magnetic surveys. The available da- 
tabase was sparse, fragmentary, and inconsistent, containing 
records generated by numerous different explorationists over 
an extended period of time. Nevertheless, the early interpreta- 
tions confirmed the continuity of the more prospective green- 
stone belts (Snow Lake and TNB) beneath the carbonate 
cover to the south and west. A series of federal/provincial 
airborne gradiometer surveys was initiated during the period 
1979-1992 to complete coverage of the Flin Flon/Snow Lake 
region to latitude 54° and from the Saskatchewan/Manitoba 
border as far east as 98° 45'E ( i.e.,  including the TNB exten- 
sion; Fig. 8). In concert with the new geophysical information 
the federal and provincial Geological Surveys initiated com- 
plementary projects to standardize the logging of available 
and new exploration drill cores; scout drilling to fill gaps be- 
tween the exploration properties; and compilation projects to 
assemble and interpret the new data (see GSB Annual Re- 
ports of Activities 1982-1994). The GSC largely focussed its 
work on the region northwest of the TNB (NTS 63K), the GSB 
on the TNB extension and immediately contiguous areas 
(NTS 63J and 63G). 

The GSB continues to log and interpret Precambrian 
drill intersections; develop depth-to-basement maps based on 
analysis of the Paleozoic intersects (Bezys, in prep.); and 
conduct stratigraphic drilling to aid mapping of the Paleozoic 
carbonates and scout drilling to define the general geology 
and southeastern limits of the buried TNB (Bezys, 1990, 1991, 
1992, 1993, 1994; Macek and Weber, 1994; McGregor,   1988, 
1994; MCGregor and Macek, 1992a and b, 1993). Investiga- 
tions of ground conditions and groundwater systems in the 
Grand Rapids region have also been initiated (MCRitchie, 
1989, 1994). 

GSC contributions include a new gravity survey blanket- 
ing the region between Ponton and Easterville (Lucas et al., 
1993; Broome et. al., in prep.); interpretation of the rnulti- 
parameter potential field data (Thomas and Tanczyk, 1994; 
White and Lucas, 1994); geochemical investigations into the 
genesis of the massive sulphide ores (Eckstrand et al., 1989) 
and the associated volcanic rocks (Baragar and Scoates, 
1981, 1987; Bleeker, 1991); and isotopic and geochemical 
definition of Cominco's Precambrian intersects southwest of 
Grand Rapids (Hulbert et al., 1994a and b). 

A Vibroseis reflection seismic transect was completed 
along Provincial Highway #60 from Long Point to Westray, 
during the summer of 1994, as part of the NSERC- and 
NRCan-funded LITHOPROBE Trans-Hudson Orogen Project 
coordinated through the Universities of Saskatoon and Regina 
and the GSC (Hajnal et al., 1994). The results of this survey 
will be combined with results from earlier reflection and re- 
fraction seismic surveys to the north (Hajnal, 1992, 1993 and 
1994), in order to better define the fundamental crustal struc- 
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RESOURCE ASSESSMENTS AND EXPLORATION POTENTIAL 

The mineral potential of the Little Limestone Lake area 
was briefly appraised by the GSC (Anglin, 1993). This review 
was requested by Parks Canada as background to a feasibil- 
ity study of potential sites for a new National Park in Mani- 
toba's Lowland area. The GSC uses a seven-point scale of 
mineral potential ratings (Scoates et al., 1986), for geological 
resource assessments of proposed park areas on federal 
lands. The Little Limestone Lake area was given the highest 
ranking ("Very High") in its potential for nickel deposits. 

The "Very High" ranking was justified by three key criteria: 

very favourable geological environment, 
known significant deposits in the geological domain. 
presence of additional undiscovered deposits very likely 
(based on mineral deposit models). 

In addition Anglin (1993) noted that "the rocks of the 
Thompson Nickel Belt, which extend underneath the Paleo- 
zoic strata in the area of the National Park study, host world- 
class nickel sulphide deposits where they occur to the north- 
east." Moreover "the Li t t le Limestone Lake area is under ac- 
tive exploration for nickel and there have been recent discov- 
eries." 

Concurrently, the GSB conducted a parallel assessment 
of the nickel belt and its southwest extension. The geological 
and geophysical database was used to define the boundaries 
and extent of the TNB. Figuratively, the TNB was subdivided 
into four segments each with a different history/intensity of 
exploration, quality of database, attendant level of geological 
understanding, and resource assessment potential (Fig. 9). 
These range from segment 1, with numerous nickel-bearing 
orebodies and an established record of mining, to segment 4, 
in which mineralization has not yet been discovered, but 
which possesses a favourable geophysical signature likely to 
attract exploration in the future. 

The segments are: 

Thompson t o  Ponton 
exposed Precambrian Shield with past and present 
nickel mining, and undeveloped orebodies; active explo- 
ration 

William Lake 
Precambrian Shield buried beneath Paleozoic cover; 
well defined by geophysical surveys and abundant ex- 
ploration drill holes; favourable geology similar to the 
Thompson to Ponton segment; nickel mineralization 
discovered in potentially economic sulphide bodies; ac- 
tive exploration 

Denbeigh Point 
geophysically well defined, relatively few drill holes, 
favourable geology with highly primitive komatiitic flow 
sequences; significant mineralization not yet encoun- 
tered; active exploration 

Swan River 
geophysically defined, sparse drill hole information; 
exploration dormant; thickest (>500 m) cover of 
younger post-Precambrian rocks; most expensive ex- 
ploration and potential mining costs. 

The above subdivision also provides a generalized 
ranking of discovery potential (1 and 2 - very high; 3 - high, 4 - 
medium to low), in a domain with known nickel mineralization. 
The GSB assessment concluded that "The unique geologi- 
cal attributes, setting, and mineral endowment of the en- 
tire TNB have, and will continue to focus exploration for 
nickel along this belt. At this time, the recently proven 
existence of significant nickel mineralization in the Wil- 
liam Lake segment, has greatly elevated this region's 
immediate importance from an endowment and discov- 
ery-potential perspective." 

Accordingly it was recommended that special recogni- 
tion be given to the region's residual mineral exploration and 
development   potential and that potentially conflicting land-use 
designations be avoided. Acceptance of this position was ex- 
pressed in a press release by the Department of Natural Re- 
sources, November 18, 1993. It was indicated that the TNB 
extension was to be withdrawn from consideration in the 
Manitoba Lowlands National Park Feasibility Study (Fig. 10). 



Figure 9: Fourfold subdivision of TNB in context of exploration intensities/availability of data/difficulty of exploration. 
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and Paleozoic Geology of the Grand Rapids and Long \ 
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Figure 11: Map showing southeast and northwest boundaries of the TNB extension as interpreted from airborne geophysical signature, gravity 
anomalies, exploration drillcore, and scout drilling in the William Lake area. Paleozoic geology after Bezys et al. (1994). 
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CONCLUDING STATEMENT 

The geological attributes of the more prospective zones 
along the southwest extension of the TNB are much better un- 
derstood as a result of more recent exploration and geological 
work (Table 2). Gravity and other potential field data delineate 
the northwest and southeast boundaries of the TNB extension 
(Fig. 11). 

Falconbridge's William Lake deposit is conclusive evi- 
dence that the geological environments hosting significant 
nickel sulphide mineralization persist at least 100 km southwest 
of the most southerly mined deposit at Manibridge. Drilling by 
Cominco and Falconbridge within the TNB extension has inter- 
sected several occurrences of komatiitic ultramafics that (in 
other sectors of the SBZ) are commonly associated with nickel 
mineralization. Logging of drill core has also confirmed the exis- 
tence of Ospwagan Group sequences at numerous locations 
between Ponton and Easterville. Accordingly, there is increas- 
ing evidence that suggests numerous new nickel sulphide de- 
posits will be discovered in the southwest extension of the TNB 
between Ponton and Swan Lake. 

Revenues and employment stemming from the develop- 
ment of new deposits will contribute substantially to Manitoba's 
economy in the twenty-first century. 

In the context of past production it should be noted that in 
the four year period 1990-1993 the combined value of nickel, 
cobalt, platinum group metals and copper extracted from the 
exposed section of the TNB averaged $578 M per annum. This 
significantly exc eeded the average value of wheat production 
for the entire province, which for the same four-year period av- 
eraged $513 M per annum (Table 3). 

The latest discovery announced in the belt by lnco Explo- 
ration and Technical Services Inc. (valued at $600 M) was the 
Pipe Deep deposit 32 km south of Thompson, with a reported 4 
million tonnes, grading 2.32% nickel at depths of between 855 
and 1590 m (Winnipeg Free Press, October 12, 1994). 

The continued vitality and productivity of the TNB is also 
reflected in Inco's most recent development, the Thompson 1-D 
orebody, which is expected to be the most economic source of 
nickel in Inco's Manitoba Division. By January 1995, lnco had 
spent $90 M on the first phase of exploration and development, 
which outlined 7.7 million tons of ore. Reserves for the deposit 
are estimated at 20.9 million tons grading 2.51% nickel. The 
next phase of activity will focus on exploration and development 
of additional reserves (The Northern Miner, Jan. 2, 1995). 
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