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DIRECTOR'S FOREWORD

This report describes the Precambrian bedrock beneath part of the Hudson Bay Basin based 

largely upon interpretation of aeromagnetic data. The aeromagnetic data is presented on reductions of 

1:250,000 scale total field, magnetic susceptibility, and second vertical derivative maps. The report is 

based upon interpretation of these maps. The report area covers parts of the Superior Province and 

the southern margin of the Trans-Hudson Orogen.

The authors interpret the part of the Superior Province as alternating fault-bounded volcanic and 

sedimentary units several kilometres wide cut by a major mafic intrusion (Sutton River intrusion) with 

a distinct pattern of magnetic remanence. The authors suggest the Sutton River intrusion has potential 

for ilmenite mineralization comparable to the AUard Lake or Lac Tio anorthosite.

V.G. Milne 
Director
Geoscience Branch, 
Ontario Geological Survey
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FIGURE CAPTIONS

1) Northwestern Ontario region showing general location of the report area.
2) Geological map of the study area based on the Bedrock Geology of Ontario, Northern 
Sheet, Map 2541.
3) Regional geologic setting of the report area. The area shown extends from the Manitoba- 
Saskatchewan border to James Bay. Map after Hoffman (1989) with modifications.
4) Regional scale total field magnetic map showing the major geological units and the report 
area. The magnetic information in Manitoba is based on proprietary information provided by 
Manitoba Energy and Mines. Ontario Magnetic information from Shaded Image of Total 
Magnetic Field of Ontario, Northern Sheet, OGS Map 2584.
5) Total Magnetic Field at a scale of 1:250,000 derived from the OGS 200 metre aeromagnetic 
grid (Gupta 1991). The map shows a contoured and colour-coded rendering of the total 
magnetic field. Profiles along which depth to anomaly calculations were made are shown as 
straight tines.
6) Calculated Second Vertical Derivative map. Regions showing abrupt changes in values mark 
the edges of geological units or faults.
7) Calculated Magnetic Susceptibility map. This map portrays units of equal magnetic 
susceptibility or equal ferromagnetic mineral content, the units are directly related to geological 
map units.
8) Shaded second vertical derivative interleaved with magnetic susceptibility ranges. This 
treatment allows examination of the details of the trend of the various susceptibility units, 
permitting interpretation of relationships in the trend of geological units.
9) A sample depth to anomaly calculation portrayed in graphical form. These estimates are 
made by calculating the depth to the body causing the magnetic anomaly. Provided they are 
calibrated with geological or seismic information, they provide a reasonably accurate estimate of 
the depth to the magnetic anomaly.
10) Shadow enhancement of trends and amplitudes of anomalies within the Sutton River 
intrusion. Note the alternating magnetic highs and lows in the intrusion. The margin of the 
intrusion has produced an aureole obscuring the trends of the bedded volcanic and sedimentary 
rocks it intrudes. The variable character of the magnetic field over the aureole suggests the 
intrusion has produced satellite pods and veins of magnetite and ilmenite mineralization 
around the intrusion.
11) Shadow enhancement of structural trends within a sediment-dominated panel versus trends 
and amplitude of the aeromagnetic expression of the greenstone-rich panels.
12) Aeromagnetic map and profiles of the Allard Lake anorthosite. The aeromagnetic map is 
after Hammond (1952), the profiles are after Bourret (1949).

Note: All figures are in back pocket.
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GEOLOGICAL INTERPRETATION AND MINERAL POTENTIAL OF THE BASEMENT 

UNDERLYING PART OF THE HUDSON BAY LOWLANDS





SUMMARY
This report provides an interpretation of the geology and mineral potential of an area centered 

on the Sutton Inlier. The area is underlain by a flat, gently sloping plain of deformed metamorphosed 
Precambrian rocks of the Canadian Shield, overlain by up to 150 metres of flat-lying sedimentary rocks 
of the Hudson Bay basin and a thin veneer of glaciomarine deposits. The thin cover rocks permits 
interpretation of the geology and mineral potential of the underlying Precambrian rocks through 
computer-based re-processing of aeromagnetic data.

The western part of the area is underlain by east-trending belts of Early Precambrian volcanic 
rocks or "greenstone belts"and belts of sedimentary rocks. In the eastern part of the area, the volcanic 
and sedimentary rocks are cut by the Sutton River gabbro intrusion. The northern and far eastern 
parts of the area are underlain by Middle Precambrian volcanic rocks minor metasediments and a sill- 
like intrusion which are broadly correlative with the major nickel-bearing rocks of Thompson, Manitoba.

The geophysical signature of the Sutton River gabbro indicates that it may contain major 
amounts of ilmenite, similar to the Allard Lake anorthosite in Quebec. The mineral potential of the 
greenstones and sedimentary belt is similar to other areas of Early Precambrian rocks forming the 
major mining camps of northern Ontario. An alkaline dike extending across the area may be related to 
carbonatites. It may thus have rare metal potential.

INTRODUCTION
The report area is bounded approximately by longtitude 83O30' to 87O* latitude 54O to 55O 

(Figure 1). The purpose of this report is to offer a geological interpretation of the area and an 
appraisal of the mineral potential. The area under consideration is part of the Hudson Bay Lowlands 
physiographic region, dominated by string bogs and peat bogs with rare remnants of beach and river 
deposits of Pleistocene age (Pala et al 1991).

The bedrock of the region consists of a basement of crystalline rocks of the Canadian Shield 
overlain by a few tens of meters of flat-lying, little deformed carbonate sedimentary rocks of Paleozoic 
age (Figure 2). There are few bedrock exposures except along the banks of the major rivers (Thurston 
et al. 1979;Sanford, et al. 1967). Existing exposures are of the Paleozoic cover sequence or Middle 
Precambrian rocks in the Sutton Inlier. The interpretation includes consideration of the Paleozoic 
sequence and the underlying Precambrian rocks. The thin veneer of Paleozoic sediments is non 
magnetic, therefore an interpretation of the basement rocks has been made largely using existing 
aeromagnetic data.

GEOLOGIC SETTING
The Precambrian bedrock lies within two geologic provinces, to the south and west are rocks of 

the Superior Province of Early Precambrian age; to the north and east are Middle Precambrian rocks 
of the Trans-Hudson Orogen or foldbelt (Hoffman 1989) (Figure 3). The Superior Province within this 
part of Ontario consists of irregularly shaped, vaguely linear belts of folded and metamorphosed 
volcanic and sedimentary rocks termed greenstone belts, interspersed with several types of granite-like 
igneous and metamorphic rocks (Figure 2)(Thurston et al. 1991). The Precambrian basement is divided 
into two segments by the southeast-trending Winisk River fault. West of the fault, the ESE trending 
greenstone belts and granitic rocks are within the Sachigo Subprovince whereas east of the fault is 
known as the Winisk Subprovince (Figure 3). The greenstone belts of the Sachigo Subprovince extend 
relatively continuously from northern Manitoba through Ontario. Interpretation of the area east of the 
Winisk River fault is considered in a later section of the report.

The rocks of the Trans-Hudson Orogen are about 700 million years younger than rocks of the 
Superior Province (Hoffman 1989). The Trans-Hudson Orogen forms a curvilinear belt which extends 
northward along the Manitoba-Saskatchewan border to the Thompson, Manitoba area, curving smoothly 
at that point to form an east-trending belt extending across northern Manitoba and northern Ontario, 
passing eventually out to the Belcher Islands in Hudson Bay (Figure 3; Figure 4).

Within Ontario, the Orogen is composed of folded and metamorphosed volcanic and minor 
sedimentary rocks of the Fox River belt cut by the Fox River sill, an intrusion of gabbro and related 
rocks. North of the Fox River belt are unmetamorphosed, shallow water quartz-rich and iron-rich



sedimentary rocks of the Belcher Fold Belt (Bostock 1971). The Fox River belt is equivalent in age to 
the rocks containing the major nickel deposits currently mined at Thompson, Manitoba (Hoffman 1989).

The Paleozoic sedimentary rocks of the region are essentially flat-lying limestones and shales of 
the Hudson Bay Basin (Johnson et al. 1991).

MINERAL DEPOSIT TYPES IN THE REGION
Economically important ore deposits within rocks of the Superior Province in scattered localities 

throughout Ontario include copper SL zinc within volcanic rocks, gold deposits within greenstone belts 
close to major faults, and more rarely, deposits within mafic intrusions of Platinum group elements, 
copper and nickel (Fyon et al. 1992).

In the Trans-Hudson Orogen, rocks correlated with the Fox River Belt contain major deposits of 
nickel and copper at Thompson, Manitoba. Major exploration work is going on now to find nickel 
deposits in the sill and iron-rich sedimentary rocks associated with the sill. There are some indications 
of Platinum group element mineralization within the sill ( Pers comm. M.T. Corkery Manitoba Energy 
and Mines, 1992). The iron-rich sedimentary rocks of the Belcher foldbelt are generally considered to 
be too low in iron content to be minable. The Paleozoic rocks of the Hudson Bay basin have been 
examined for petroleum but the basin is too thin for large deposits (Johnson et al. 1992).

GEOPHYSICAL/GEOLOGICAL INTERPRETATION OF REPORT AREA

Geophysical methodology
The aeromagnetic survey was flown in 1966-7 under a Federal-Provincial programme that 

completed the coverage of Northern Ontario. It was manually compiled by the well-proven methods in 
use at the time, and when released in 1968 was immediately put to use throughout the Hudson and 
James Bay Lowlands, by the exploration/mining industry, as well as the Federal and Provincial 
Geological Surveys, for study and mapping of the large areas covered by overburden.

These familiar total-field aeromagnetic contour maps, at "l inch per mile" and "4 miles per inch" 
compilation map scale, were integral parts of geological investigations carried out partly over the 
present report area (Norris et al. 1967; Thurston et al 1979). Across the southwest corner of the 
area, a detailed electromagnetic/magnetic airborne survey, with ground follow-up and limited drilling, 
was carried out in 1970-71 to test the above mentioned concept that the Thompson Manitoba nickel 
mineralization might recur in the similar geological setting noted along what became well-known as the 
Winisk River fault (Riley in Thurston et al. 1979).

During the past 20 years, several basic geological and geophysical research studies have impinged 
on the report area area, and progressively improved knowledge of its sub-surface. The Geological 
Survey of Canada and the Ontario Geological Survey developed a digital data set that would allow 
computer analysis of the original aeromagnetic, and only a few weeks ago, the Ontario Geological 
Survey released its new series of 1/1,000,000 scale computer-processed coloured: Total Magnetic Field 
enhanced by shading; Vertical Magnetic Gradient, Gravity and Bedrock Geological Maps of Northern 
Ontario, together with the heralded Special Volume 4, Part l, Geology of Ontario.

It was thus possible to obtain the special aeromagnetic maps which are the basis of this 
presentation, at both 1/100,000 scale and 1/250,000 scale, in full colour with superimposed line- 
contours:

(1) the Total Magnetic Field, which defines geological structures, trends and discontinuities of 
formations and rock-types, and presents amplitude anomalies due to differences of their 
content of iron and titanium oxides; the Total Field data is also used for computer model- 
fitting and calculation of depth and inclination of anomaly source features, which may be far 
below the ground surface;

(2) a Calculated Second Vertical Derivative map (2VD) which sharply defines the outline of 
each magnetic body, and the boundaries between contrasting rock-types; 2VD contours provide 
the true shape of each feature, again down to several hundred meters of depth;



(3) a Calculated Magnetic Susceptibility map, which is a mathematical treatment of the data 
which presents a measure of the magnetism or magnetic susceptibility of the underlying rock 
units. The map thus provides direct physical information regarding the rock type which causes 
each anomaly, usually allowing, at least, magnetic unit classification in order of increasing 
susceptibility: sedimentary/very-low-iron; metamorphic/low-iron igneous; basic volcanic/mid-iron 
igneous; mafic or ultra-mafic rock types/iron formation. In many instances, apparent 
susceptibility will identify a specific rock type beneath surface by correlation with other 
factors, such as general geological setting.

The aeromagnetic maps will also usually indicate abnormal levels and directions of magnetization 
of discrete bodies, known as remanence, which is valuable in recognizing certain rocks which commonly 
contain iron and titanium oxides. Remanence, which sometimes cancels or reverses magnetic polarity 
of bodies, also complicates the computer-analysis and interpretation of magnetic survey data.

This point concerning remanence is made, at the outset, because the first thing that was noted 
hi the examination of the special maps made for the present study, was that there were anomalous, 
magnetically remanent/reversed features in the aeromagnetic maps. This condition has been, to some 
extent, advantageous in the comparison with the geophysical conditions of other areas, where remanent 
magnetics are related to significant mineralization, but has limited the reliance on time-constrained 
calculation of depths to bedrock in important parts of the report area.

Certainly, an important part of this study is to determine whether even the most interesting 
rock-types/anomalies are at depths likely to be economically feasible to investigate, even with the 
modern deep geophysical, drilling and ore extraction technologies coming into greater use... downhole 
geophysics being an example.

To aid in the interpretation, a series of 13 total-field magnetic profiles were extracted from the 
digital dataset (Figure 5) and model-fitted at 80 points throughout the area, where depth to anomaly 
sources, dip angle and direction of the bodies, and continuity of shallow-and deep-unit whole-rock 
susceptibility could be compared with the susceptibility contrasts of the map units defined in the 
1/250,000 scale study maps. Figure 8 shows a specimen calculated depth to anomaly determination; 
table one shows all determinations.

These spot-depth calculations have been correlated with the existing seismic depth-to-bedrock 
determinations, and confirm the impression that in each belt, there are two general levels of magnetic 
anomaly source, some of which may be vertically inter-connected by their original controlling structures.

A further aid in interpretation has been the use of inter-active computer graphics and on-screen 
shadow-enhancement of structural trends, discontinuities such as faulting, and remanently magnetized 
features which are unusually pervasive within the report area. This part of the interpretive study has 
been documented by a large number of general and locallized/enlarged colour print-outs of screen 
images (Figure 9; Figure 10).

Geologic Interpretation
Superior Province

The western part of the report area is underlain by granitic rocks of the Sachigo Subprovince as 
indicated by the extension of areas of similar aeromagnetic character from mapped outcrops to the 
west. These granitic rocks are abruptly truncated by the SE-trending Winisk River fault. The Archean 
age of these rocks is constrained by a K-Ar age of 2740+45 million years on a granite in the Winisk 
River fault (Riley in Thurston et al. 1979).

Magnetic trends (Figure 4) indicate that offset along the Winisk River fault was right-handed 
(east side south). The area of high magnetic values east of the fault between longtitudes 88O and 89O 
is indicative of that area being at granulite metamorphic grade, typical of great depths in the crust. 
Therefore the Winisk River fault shows a component of west side up vertical movement.

The contact between rocks of the Superior Province in the south and Middle Precambrian rocks 
of the Fox River belt is blue on figure 7, suggesting that this marginal zone is underlain by 
sedimentary rocks of Early Precambrian age.



The Total Magnetic Field Map at 1/250,000 scale (Figure 5) shows that the west half of the 
report area in the Winisk Subprovince is divided at major east-trending thrust/fault fronts, into four 
belts, each belt having been displaced eastward along the shear-zone that coincides with their south- 
facing margins.

Each of these belts has been crushed and deformed somewhat differently, and demonstrates a 
different pattern of original stratification and inclination probably produced by overthrusting. That 
stratigraphic sequence is not yet known to have repeated as a result of folding, and each of the four 
belts has internal structures and discontinuities that are not always apparent in the others, although 
certain major faults do cross all the belts.

The belts present a different degree of stretching and dragging at their margins, while all have 
been similarly pinched out at their western ends, against the Winisk River fault, during prolonged 
periods of mobility and plastic deformation. This suggests that a great deal of alteration has taken 
place, which will have somewhat differently affected each major belt.

Each belt displays higher susceptibility adjacent to the thrust/shear front. By analogy with the 
Pikwitonei Subprovince of Manitoba (Weber 1990), this is interpreted to represent higher-grade 
metamorphism perhaps related to deformation. The broader second belt from the south displays higher- 
susceptibility bands without systematic distribution.

The lateral extent of magnetic susceptibility units within each belt suggests that all belts are 
composed of originally bedded rocks. Three of the belts are composed of units of relatively higher 
magnetic susceptibility (coloured in reds and yellows on Figure 7) relative to immediately neighbouring 
belts. These red and yellow belts on Figure 7 are composed of units of greatly varying susceptibility. 
The scale of banding and continuity of susceptibility units suggests they represent volcanic units. The 
less susceptible belts (blues and greens on Figure 7) display subtle variation of susceptibility banding 
slightly oblique to the volcanic belts. The lower susceptibility, lack of gross susceptibility variation and 
the angular relationship of susceptibility units to the volcanic belts suggests the blue and green units 
are comparable to sedimentary subprovinces in the southern part of the Superior Province e.g. Quetico 
Subprovince (see OGS Map 2585). Some of the blue areas on Figure 7 near the Sutton Inlier 
represent granitic rocks rather than sedimentary units.

The eastern hah0 of the report area is entirely different geologically from the western hah0. It 
can be seen in any one or all of the special magnetic map forms, (Figures 5-8) to be dominated by 
strongly differentiated rock-units within or beneath the Sutton Inlier. The latter has been studied and 
mapped in considerable detail where its Proterozoic sediments form the Sutton Ridges, rising in local 
outcropping patches up to 100 metres above the general lowland plain.

Several generations of interpretation of the original magnetic maps of the area (e.g. Ayres et al. 
1969) have not benefitted from the present-day understanding of the impact of remanent magnetization 
upon both qualitative and quantitative interpretation of magnetic features, in which the reversed polarity 
and directional departures of total field effects are often hidden within the normal induced magnetic 
field measurements. As a result, it was only in this study that the original maps have been interpreted 
to reflect a great deal of remanent magnetic phenomena, and that interpretation methods have to take 
this sometimes dominant factor into account.

Past interpretive reports on the Sutton Inlier recognized that some of the anomalous magnetic 
data was not relatable to the outcropping diabase sills (Bostock 1971), but could only ambiguously be 
related to underlying Archean bedrocks. These did not outcrop in the north part of the Inlier, but 
had been identified in the extreme southeast corner of the report area, fifty or more kilometers away 
from the strongest phenomena.

The classical examples of a relationship of rock types to remanent magnetization and reversed 
polarization (negative anomalies) are the string of anorthosite intrusions across Quebec (Bourret 1949; 
Carmichael 1964; Hammond, 1952 Hargraves and Burt 1967), and the great alkaline pipes and dike- 
pairs that cut across the Brazilian shield (Svisero et al. 1984). Both of these examples reflect the 
presence of titanium oxide mineralization, a common form being ilmenite, the titaniferous iron of 
Quebec occurrences.



The remanent magnetic phenomena of the north end of the Sutton Inlier dearly suggest the 
presence of a large fractionated mafic intrusion (probably anorthosite) with a surrounding aureole of 
remanently magnetized concentrations of ilmenite. We here name this intrusion the Sutton River 
pluton. The geophysical data suggests a degree of comparability with the Allard Lake anorthosite 
occurence in Eastern Quebec, Canada's major paint-grade titanium source (Figure 11). The size and 
influence of the Sutton Inlier feature is very large by any standard - and certainly calls for a thorough 
geological/geophysical/mineral potential investigation.

It has also been noted that the large Gull River anorthosite complex in the Abitibi Region of 
Quebec, is physically associated with a long magnetically reversed "diabase" dike, very similar in 
appearance to the linear negative/remanent feature which crosses the west hah0 of the Winisk report 
area (Urquhart 1985). The major Mattagami SL Orchan metallic suphide mines occur in marginal 
volcanics in the peripheral zone of the Bell River anorthosite/gabbro complex. In further comparison 
with geological/geophysical conditions of the Sutton Inlier, an extract is made from an unpublished 
Thesis on geological mapping using Apparent Magnetic Susceptibility (Urquhart 1988):

"The Bell River Complex anorthosites are interpreted to occupy the area of the 
susceptibility map where particularly low and uniform susceptibilities are indicated. This is 
consistent with the measured susceptibility data."

"The highly magnetic sills of the Bell River Complex are easily recognized by their 
unusually high susceptibilities... In addition, they have a direction of lineation which is 
distinguishable from the trend of the volcanics...etc..."

'The sills trend at 270 degrees to 285 degrees whereas the magnetic units in the volcanics 
as a group, trend in a 270 to 255 degrees direction. This slight difference in strike allows 
the distinction between magnetically weaker Bell River sills and the magnetic volcanic units. 
The cross-cutting relationship of the Bell River sills, that is easily seen on a large scale in 
the magnetic data, indicates that the Bell River sills are not actually sills but are only sill- 
like."

Such observations suggest that the strongly linear iron-formation-like units at the margin of the 
Sutton Inlier also may be sill-like pseudo-stratification of magnetite-ilmenite-rich products of domal 
metasomatics, distributed incongruously about the north end of the Sutton Inlier (Figure 10).

Fox River Belt
The Fox River Belt is a sequence of volcanic and sedimentary rocks, cut by a mafic to 

ultramafic sill. The belt lies along the north margin of the Superior Province forming an 
aeromagnetically distinct unit extending eastward from central Manitoba, into northern Ontario at 
Latitude 560 . The Fox River Belt is offset to the southeast for a distance of about 100 km along the 
Winisk River fault. The Fox River sill can be recognized on the aeromagnetic susceptibility map 
(Figure 7) and is traced on the regional total field magnetic map (Figure 5). the longer clustered 
linear magnetic highs on Figure 7 are interpreted as analogues to the Fox River sill. Spatially 
associated, shorter aeromagnetic highs (Figure 7) are interpreted to represent iron-rich sedimentary 
rocks.

Sutton Inlier units
Rocks of the Middle Precambrian are exposed at surface on an arch of the Early Precambrian 

basement in the area of Sutton Lake termed the Sutton Inlier. The rocks are a 75 m thickness of 
limestones of the Nowashe Formation overlain by a 120 m thickness of iron-rich and sandy sedimentary 
rocks of the Sutton Ridges Formation cut by diabase dikes and sills of the Molson dike swarm. The 
Sutton ridges formation is a highly susceptible unit, marked by high values forming thin linear units on 
Figure 7. The relatioinship between the Sutton Ridges Formation and a fault-bounded block of Archean 
granitic rocks (bostock 1971) is clearly visible on Figure 7. This relationship may represent reactivation 
of Archean blocks beneath the Proterozoic rocks of the Sutton Inlier.



Late crosscutting structures
Certain of the shadow-enhanced images have been used to precisely map subtle faulting 

mineralized by what were probably deep-source alkalic fluids, themselves likely to develop high levels of 
anomalous reversed magnetization as seen in the Brazilian shield (Svisero, et al. 1979).

A NNW-trending linear, thin magnetic low cuts across the report area from Long. 86O on the 
south boundary of the area. The low can be traced on OGS aeromagnetic maps 2584 and 2586 to the 
region north of Hearst. In that region the linear magnetic low is paired with a similar structure, both 
of which extend into the region of the Kingfisher River, Mammamattawa and Albany Forks 
carbonatites. The dike-like form crosscutting earlier geologic structures, the remanence-induced magnetic 
low displayed by the dike and the spatial association with carbonatite complexes suggests the dike in 
the study area has been mineralized by remanence-prone, alkaline fluids in a manner similar to those 
which traverse the Brazilian shield (Svisero et al. 1979; Barbosa 1991). There, the dikes interconnect 
alkaline complexes mineralized with niobium, titanium and rare earths. Investigation of the influence of 
the mapped remanent linears at the major fault-shear intersections in the report area should be a 
consideration in any general exploration campaign. Enhanced shadowing of the western half of the 
study area indicates that the outstanding remanent "dike-like" crustal fracture is accompanied by several 
lesser parallel and divergent linears with apparent directional remanence.

Paleozoic rocks
The Paleozoic in the report area consists from the base of the section upward of Ordovician 

shale and carbonate sedimentary rocks of Ordovician age (Bad Cache Rapids Group, Churchill River 
Group and the Red Head Rapids Formation) Lower Silurian sandstone of the Severn River Formation.

The thickness of the flat-lying Paleozoic cover sequence overlying the Precambrian is constrained 
by:
a) knowledge of the thickness of Paleozoic formations derived from mapping,
b) seismic data which has provided a general indication of the thickness and,
c) depth to anomaly calculations based upon the aeromagnetic data. 
The thickness of the Paleozoic sediments, derived from land (Hobson 1964) and marine (Roksandic 
1987) seismic surveys varies from O to a maximum of about 250 metres.

Generally the data show that the upper surface of the Precambrian shield is a gently eastward 
sloping surface. Values derived from depth to anomaly calculations are shown in Table 1. The thickness 
of the drift in the report area is poorly known. Drill data suggests a thickness of a few tens of metres 
in the eastern part of the area (Thurston et al. 1979).

MINERAL POTENTIAL OF REPORT AREA
The report area includes Archean greenstone belts with potential for zinc-copper deposits related 

to the volcanic rocks, copper-nickel deposits within intrusions and gold deposits spatially related to the 
faults bounding the zones of greenstone. East of the Winisk River fault, and within the most southerly 
of the five belts, there are a number of relatively small, anomalous intrusive-like features which warrant 
local evaluation in greater detail than the broad scale evaluation described in this report.

The Sutton River intrusion has some potential for copper- nickel and platinum group element 
deposits. The unusual pattern of positive and negative magnetic anomalies associated with the intrusion 
suggests that the body is in large part anorthosite. The pattern of magnetic remanence suggests the 
body is comparable to the Allard Lake anorthosite in Quebec (Figure 11) which contains a 100,000,000 
ton orebody of ilmenite currently being mined by large tonnage methods.

The remanent linears may have potential for rare metals, phosphates or titanium oxides.
During late 1971 the eastern part of the area was subject to exploration centered on the Winisk 

River fault. Exploration consisted of electromagnetic and aeromagnetic surveys followed by diamond 
drilling of anomalies. The drilling intersected rocks related to a zone of crushing and grinding related 
to the Winisk River fault. Mineral assemblages in the rocks indicate that the rocks near the fault may 
be at high metamorphic grade ((subjected in the past to high temperature and pressure). This area 
was only superficially investigated by assessment-level shallow drilling oriented largely toward explaining 
electromagnetic anomaly strings attrubutable to conditions close to the surface of the Archean bedrock.



Suggestions for Exploration
The Sutton River intrusion displays a pattern of alternating magnetic highs and lows probably 

brought about by magnetic remanence phenomena related to the presence of a high proportion of 
ilmenite (Bourret 1949). The intensity of this phenomenon indicates the intrusion is probably similar to 
the Allard Lake anorthosite, host of the Lac Tio ilmenite deposit.

Interpretation of the magnetic maps and examination of the assessment files has not resulted in 
identification of specific targets in the greenstone belts. The greenstone-bounding faults are likely sites 
for lode gold deposits similar to those concentrated along the Destor Porcupine fault in the Timmins 
area. The sedimentary belts equivalent to sedimentary subprovinces are believed to be of low potential. 
The area has mineral potential, possibly comparable to the Thompson, Manitoba area and the Lac 
Allard titanium mines.



TABLE OF MODELLED ANOMALIES

Profile 
Number

Line l

Anomaly Model
Suscept .

.0110

.0058

.0030

.0027

.0085

.0090

.0037

.0042

.0060

.0060

.0020

.0034

.0065

.0056

.0210?

.0063

.0060

.0060

.0035

.0062

.0120

.0058

.00485

.0072

.0074

.0320

.00355

. 0057

.0043

.0085

.0100

.0080

.0045

.00535

.0030

.0048

.0048

.0050

.0040

.0041

.0050

Map
Suscept.

26
54
16

28
34
30
26
15

40-50
64
38
62
52
42
66

40
60
46 .
64
50
60
46
44
36
30

150
76
72

38
88
80
78
48

48 -
30

30-34
42
54
30
44
50

Model
Depth

2000m
300m
800m

1310m
2750m
1435m
435m

2500m

1300m
500m
480m
250m
800m
520m
810m

1220m
470m
950m
200m
765m
470m
520m

1034m
1034m
1410m

Surface
13m
60m

510m
600m
840m
840m
1175m

390m
260m
1080m
470m

- 540m
800m
140m
470m

Seismic Model
Depth Dip

86 NE
67 NE
68 SW

35 S
Broad
70 S
Vert.
55 N

64 N
Vert.
66 N
65 N
62 N
Vert.
60 N

71 N
64 N
66 N
61 N
64 N
Vert.
61 N
66 S
Vert.
Vert.

75 NE
66 NE
65 NE

61 NE
44 NE
51 SW
34 NE
85 NE

40 NW
(20 SE)
(50 NW)
(24 NW)
(25 NW)
(20 NW)
36 NW
(26 NW)

A 
B 
C

Line 2B A 
B 
C
D 
E

Line 3 A 
B 
C 
D 
E 
F 
G

Line 3B A 
B 
C 
D 
E 
F 
G 
H 
I 
J

Line 4 A 
B 
C

Line 5 A 
B 
C 
D 
E

Line 6 A
B
C
D
E
F
G
H

Note: Bracketed Model Dips on Line 6 appear severely under-estimated partly due 
to profile not being normal to strike.



Profile 
Number

Line 7

Line 8

Line 9

Line 9B

Line 10

Line 11

Anomaly

A 
B 
C 
D
E 
F 
G 
H
I 
J

A 
B
C 
D 
E 
F 
G 
H

A 
B 
C
D 
E 
F 
G 
H 
I 
J 
K 
L

A 
B 
C

A 
B 
C 
D 
E 
F

A 
B 
C 
D 
E 
F

Model
Suscept.

.0080

.0044

.0040

.0060

.0075

.0039

.0070

.0118

.0095

.0033

.0025

.0048

.0040

.0065

.0140

.0080

.0027

.0060

.0030

.0020

.0040

.0035

.0033

.0055

.0085

.0160

.0080

.0030

.0075

.0060

.0055

.0140

.0150

.0098

.0190

.0070

.0450

.0150

.0075

.0030

.0070

.0140

.0060

.0120

.0065

Map
Suscept.

40-56
66
56
44-48
50
50
72
84
58
44

34
52
50
48
48
76
70
70

26
28
34
32
32
66
58
52
44
40
58
56

58
150
140

44
100
38

116
52
52

36
34
80

40-50
58
60

Model
Depth

1320m
517m
517m

1220m
864m
864m
964m
827m

1118m
300m

312m
781m
625m
718m

1250m
1175m
130m
163m

1125m
938m
469m
906m
1038m
656m
906m
350m
219m

1031m
1031m
1030m

800m
47m

Surface

564m
705m
846m
94m

442m
282m

175m
925m
725m
800m
590m
340m

Seismic 
Depth

Model 
Dip

56 N 
35 N 
Vert. 
53 N 
57 N 
34 N 
58 N 
26 N 
25 N 
Vert.

35 N
68 N
81 N
52 N
69 N
21 N
84 S
46 N

Vert. 
Vert. 
Vert. 
Vert. 
Vert. 
Vert. 
35 NE 
80 NE 
Vert. 
Vert. 
Vert. 
49 NE

23 N
Vert.
Vert.

Vert. 
71 N 
52 N 
64 N 
Vert. 
Vert.

58 N 
58 N 
39 N 
57 N 
Vert. 
60 N
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FIGURE CAPTIONS

1) Northwestern Ontario region showing general location of the report area.
2) Geological map of the study area based on the Bedrock Geology of Ontario, Northern 
Sheet, Map 2541.
3) Regional geologic setting of the report area. The area shown extends from the Manitoba- 
Saskatchewan border to James Bay. Map after Hoffman (1989) with modifications.
4) Regional scale total field magnetic map showing the major geological units and the report 
area. The magnetic information in Manitoba is based on proprietary information provided by 
Manitoba Energy and Mines. Ontario Magnetic information from Shaded Image of Total 
Magnetic Field of Ontario, Northern Sheet, OGS Map 2584.
5) Total Magnetic Field at a scale of 1:250,000 derived from the OGS 200 metre aeromagnetic 
grid (Gupta 1991). The map shows a contoured and colour-coded rendering of the total 
magnetic field. Profiles along which depth to anomaly calculations were made are shown as 
straight lines.
6) Calculated Second Vertical Derivative map. Regions showing abrupt changes in values mark 
the edges of geological units or faults.
7) Calculated Magnetic Susceptibility map. This map portrays units of equal magnetic 
susceptibility or equal ferromagnetic mineral content, the units are directly related to geological 
map units.
8) Shaded second vertical derivative interleaved with magnetic susceptibility ranges. This 
treatment allows examination of the details of the trend of the various susceptibility units, 
permitting interpretation of relationships in the trend of geological units.
9) A sample depth to anomaly calculation portrayed hi graphical form. These estimates are 
made by calculating the depth to the body causing the magnetic anomaly. Provided they are 
calibrated with geological or seismic information, they provide a reasonably accurate estimate of 
the depth to the magnetic anomaly.
10) Shadow enhancement of trends and amplitudes of anomalies within the Sutton River 
intrusion. Note the alternating magnetic highs and lows in the intrusion. The margin of the 
intrusion has produced an aureole obscuring the trends of the bedded volcanic and sedimentary 
rocks it intrudes. The variable character of the magnetic field over the aureole suggests the 
intrusion has produced satellite pods and veins of magnetite and ilmenite mineralization 
around the intrusion.
11) Shadow enhancement of structural trends within a sediment-dominated panel versus trends 
and amplitude of the aeromagnetic expression of the greenstone-rich panels.
12) Aeromagnetic map and profiles of the Allard Lake anorthosite. The aeromagnetic map is 
after Hammond (1952), the profiles are after Bourret (1949).



AS (Hind* tytng within Hudson. 
Junes. andUtHftn B*ft ara put

of Hit Norttwot Territories

Hudson Bay



LEGEND-

PHANEROZOIC* 
MESOZOIC

OtETACEOVS AND JURASSIC 
LOVER CRETACEOUS AND MIOOIE 
JITlASSIC

(Upfwr Shirtan

MtWHJE AND LOWER SH.IHI AN~

Sk nHm.
SM CMonOp^CMnctQp.
S3* Thomto* Fm.; Eirton Fm
531
53g
53h Botvi Rtw Fm.
S SnwnRhwFm.

OKDOY1OA.N

Geological Map

. .
Sit OuMnMonFm,

Fin .
Bfc* Mountain

wmiRbiM mvi vajfr

521 BadCvMRapicfcQfi. 

MIDDLE DKDOMOAN

MndttMW
Sil Onava Sp.: SRKM Op.: Shadow

L** Fm. 
Sib Chaiy Op. RaehdMt Fm.

PROTEROZOIC
MESOPROTEROZOIC (6J lo 1-6 Ci)

UPPER KEWEENAWAN SUPERGROUP 
(4lQMM)

WTWJSIVE ROCKS

wa: cvB 
yrtai. ifcaic tyytfh.

ffttfc l

PALEOntOTEltOZOIC (l A t* 15 G*)

c*bu"*'1'* **?5?*l!r'JSS!
 ytnta. tftalc tyanila. loan, tente 
Hmdalafl mafc and taramafic recto

1^/1 HMelMlrulvaroehB'

Zfc

22a wadM. chai*. Iranp.: waM. ca*. ran
tomaton, amaciDna. nanorvotea*
redu

22b SMtonMar dokMonc. chart 
tnccu*. argBaai. wacha. 
aonQtamaraia. icon lormalion

SUPERIOR PROVINCE 
ARCHEAN 

NEOARCHXAN (IS to l* Gil

Dtorta t*p*)atBaayai
pyfwart*. dtart*. momna*. tyenH*.
naphaam ty*flta (auuad tt

NEO- TO MESO ARCHEAN

NTRUSIVE ROCKS 
lanAa ofwwatorta to gnrtte 
mnaM ID tolaiad granodemt H i
15*

dem*. lonall*. monmni*. i

FoUatod IDtMBai toNa: Bnafta lo
granodbrae hViaud B mauiwa

ti

n

NEO- TO MESO ARCHEAN (U IB 3.4 Ga t
SUPRACRUSTAL ROCKS

mMavQlcantc wA*. fitinor 
mata*adm*ntaiy rocks, mate gnatakM at 
uneanam pratoNh. gnnBBgnaMH

7a
7b CongldfW aate

andMMe taM. wfj  ndtned**, chan.

HnaM 

Haflcial
bwaHc and vdaMc (tow.

uta end bnedM. Chart. Mn tormanon 
minx miHiadhnanBni and nruiiv* 
rach*. raWad mfgmaSaw 
Se AndaNfc Hw* uft MX) tr*t6at

MESOARCHEAN (U to X4 Ga)'
SUPRACRUSTAL ROCKS

 H*BteanlE
rackt^ myoWc.
andaittc flow*. lutli and brtccUi

nanlary rack* and mate tt 
uRnmaflc oMlavolcanlc raeh*^

, quartz artnAa. mn tannaMn,
, maftc mMavtdcanlc radv. and 

mimy lakic motavotanic rcchi

Figure 2



t J. /o l

LEGEND

POST-OROGENIC ROCKS

1.7 Ga sandstone 
1.76 Ga syenogranite 
1.85-1.76 Ga volcanics

PROTEROZOIC 
TRANS-HUDSON OROGEN

Miogeoclinal rocks 
Continental arc batholith 
Inter-arc metasediments 
Oceanic arc granitoids 
Oceanic arc volcanics

Cape Smith Belt 

f W Ophiolites and related rocks

ARCHEAN 
SUPERIOR PROVINCE

JE3 Pikwitonei Subprovince 
C ! Sachigo "Subprovince 
IPH Winisk Subprovince

Retrograde granulites 
l Granulite facies

1 HEARNE PROVINCE

ABBREVIATIONS

SL - Split Lake black 
TNB - Thompson Nickel Belt 
OX-ST - Oxford-Stull Terrane 
M - Munro Terrane

TT

NC - North Caribou Terrane 
l - Sutton Inlier 
BFB - Belcher Fold Belt 
FR - Fox River Belt

SYMBOLS

Hudson Bay and Moose River Basin Limit 
Faults (arrow indicates direction of movement) 
Geological contact, observed 
Geological contact beneath Paleozoic cover

.A. A _ Suture

Figure 3



or-/c

T OTAL MAGNETIC FIELD

AND MAJOR STRUCTURES

HUDSON
100 km

55

Figure 4





TOTAL MAGNETIC FIELD
NORTHEASTERN ONTARIO 

Area East of Winisk Falls
Scute 1:253 440

Ontario Geological Surroy 
Geosclence Branch

Onto iron 20&H SSn^. kutv AvmnogncUc bid lor 
IRM prajKlfeii - C-Hral UOTdno B7- MM 

mn) tfUHint ty; Urgufwt Dnnnr Uml

[ouec, 

+V

W

t
Figure 5





SECOND VERTICAL MAGNETIC GRADIENT
NORTHEASTERN ONTARIO 

Area East of winisk Falls

Figure 6



-S"S2.^ f 15- 7-



MAGNETIC SUSCEPTIBILITY
NORTHEASTERN ONTARIO 

Area East of Winisk Palls
Scale 1:253 440

Ontario Geological Survey 
Geoscience Branch

20Om Sinya ucalar Agnunoywlic Grid tor (M 
OIU praJKlion - Central Utrklklfl B7-

Figure 7





lOOLKl T Encon Re l:l.38

328ft:

228B-:

1288:

288-;

GEOPAK svsiEti:

E 1.25H 
P

H 2.58H

3.75-

5.8B-1

Print Graph (Y/N)? N

Surface



Figure 10



Figure 11



3000 O 3000

SCALE : FEET

SURFACE BOUNDARY OF ORE BODIES 

MAGNETIC CONTOUR 

CONTOUR INTERVAL 500 GAMMAS

Aeromagnetic map of the Allard Lake anorthosite after Hammond (1952),

-300 .

-1300 L

AEROMAGNETIC PROFILE
ALLARD LAKE

-gil ILMENITE- HEMATITE 

ANORTHOSITE

Detailed profile of aeromagnetic data. Allard Lake after Bourret (1949).

Figure 12.


