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Foreword

Detailed geological mapping of the Iron lake area was 
undertaken by the Ontario Geological Survey / Ministry of 
Northern Development and Mines to provide a mineral 
evaluation and land use planning base for the area. The 
mapping project is part of a larger program of geoscience 
investigations in the Wawa - Mishibishu Lake region.

The map area is known for its iron deposits and gold 
occurrences. Gold exploration should be concentrated along 
high strain zones outlined during the present mapping 
project. Felsic metavolcanic rocks of the area may host base 
metal deposits

V.G.Milne
Director
Ontario Geological Survey
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ABSTRACT

The Iron Lake area is located approximately 45 km northwest of Wawa 

and lies in the western part of the Michipicoten greenstone belt. The 

metavolcanic stratigraphy is divided into a south-younging northern terrane and 

a north-younging southern terrane. The Iron Lake Iron Range extends across 

the map area, reaching a maximum thickness of 350 m. Overlying the iron 

formation and the metavolcanics is a clastic metasedimentary sequence which 

separates the northern terrane from the southern terrane. The metasediments 

are interpreted as a prograding clastic wedge with its source to the north. Mafic 

intrusive complexes of predominantly dioritic composition crop out in the 

northern terrane.

Bedding and foliation strike approximately east-west and dip steeply 

throughout the map area. Minor folding is present. Regional folding may 

explain the reversal of younging directions between the northern and southern 

terranes; however, an alternative explanation is that terranes with opposite 

younging directions were juxtaposed during tectonic movement. Several local 

shear zones and a broad zone of strike-slip movement named the Iron Lake 

Deformation Zone (ELDZ) are present. The structural evolution of the map 

area is believed to be the result of a single, protracted stress regime, during 

which progressive transpression involving north-south compression and dextral 

shear dominated.

In the map area high strain zones are the most significant exploration 

target, especially for Au mineralization. To date, Archean lode gold deposits in 

the Wawa Gold Camp have been restricted to deformation zones and the TTDZ

xxiii





is favourably located between the Goudreau-Lochalsh Deformation Zone to the 

east and the Mishibishu Deformation Zone to the southwest, both of which host 

gold deposits. Structural style, alteration patterns and felsic to intermediate 

intrusions within the Iron Lake area and the Mishibishu Lake area are 

described and their significance to gold mineralization is discussed.

The Iron Lake Iron Range is thinner and much leaner than the 

Michipicoten-type iron deposits in the central part of the Michipicoten 

greenstone belt; however, it serves as a favourable structural and chemical trap 

for gold mineralization where folded or cut by high strain zones. Favourable 

hosts for volcanic-associated base metal, massive sulphides and for platinum 

group elements have been identified, yet no such mineralization was observed.
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INTRODUCTION 

Location and Access

The map area is located within the Wawa Subprovince, which constitutes part 

of the Superior Province of the Archean Canadian Shield (Figure 1). More specifically, 

the Iron Lake area is centred approximately 45 km northwest of Wawa and lies in the 

Michipicoten greenstone belt (Figure 2), immediately north of the Mishibishu Lake 

greenstone belt that is currently undergoing extensive exploration for gold. The map 

area, which encompasses approximately 135 km2, is bounded by lats. 48010' N to 

48017'N and Longs. 85O11* Wto 85O20'W.

An all-season road originating from Highway 17 transects the southern portion 

of Keating Township en route to Muscocho Explorations Limited's Magnacon Mine in 

the Mishibishu Lake area. Logging roads provided limited access via four-wheel drive 

and off-road vehicles. Iron Lake, the University River and some of the larger lakes 

are navigable with canoes. Areas north of Iron Lake and parts of Legarde Township 

to the south are accessible only by helicopter (Plate la).

Present Geological Survey

Keating Township, along with Keating Additional Township and the adjacent 

area extending 2 km to the south into Legarde Township and Legarde Additional 

Township, were mapped during the 1988 field season as part of an O.G.S. program to 

provide a comprehensive geological database for the Michipicoten belt. Mapping was 

conducted at 1:15,840 scale, utilizing, for the most part, pace and compass traverses 

except in those areas to the extreme north and south which were accessible only by 

helicopter. Preliminary Map xxxx is found in the back pocket of this report.
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Figure 1. Location map for the Iron Lake area.



Plate 1. Access to and physiography of the Iron Lake area.

a. The northern and southern portions of the map area were accessed by
helicopter.
b. The physiography is dominated by low to moderate relief consisting of small
lakes and steep-sided ridges.

b.



The field party consisted of one geologist, one senior assistant, one junior-senior 

assistant and two junior assistants. A base camp was established along the road to Iron 

Lake, west of Iron Creek, on May 26,1988. Camp was moved to the east bank of the 

University River in the southeast comer of Keating Township on June 29,1988. The 

field party terminated operations on September l, 1988.

Previous Geological Work

The most comprehensive previous work completed within the map area was by 

Bennett and Thurston (1977) of the Ontario Division of Mines (now the Ontario 

Geological Survey), who produced a 1:63,360 (l inch z l mile) scale geological map 

and report of the Mishibishu and Kabenung Lakes area. This project was 

supplemented by a geochemical stream and spring sediment survey by Wolfe (1976). 

Bennett and Thurston (1977) considered supracrustal rocks in the Iron Lake area to 

be part of a distinct group of rocks - the Kabenung Lake belt. Correlation of 

stratigraphy and structure of the Iron Lake area with recent work in the Michipicoten 

greenstone belt (Sage 1986) suggests that the Kabenung Lake belt is not a distinct 

belt. In this work, the Kabenung Lake belt is interpreted as the western extension, and 

more distal equivalent, of the Michipicoten greenstone belt.

The first geological map of the region (Coleman 1899) showed the distribution 

of greenstone belts and included descriptions of the iron deposits of Iron Lake. 

Coleman and Willmott (1899) provided more detailed information on some of the iron 

formations. Regional mapping by Bell (1905) included the map area, and mapping by 

Evans (1940), although concentrated in the Mishibishu Lake greenstone belt, 

encompassed the Abbie Lake area located immediately west of Iron Lake. Goodwin's
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work in the map area included a B. Se. thesis study of the Iron Lake Iron Range in 

1949, mapping for Algoma Ore Properties in 1954, and publication of a paper in 1962 

describing the structure, stratigraphy and origin of iron formations in the Michipicoten 

greenstone belt.

Physiography

Topographic relief in the map area (Plate Ib) varies, ranging from 

approximately O to almost 200 m. Maximum relief is obtained in the Wilder Lake area 

(609 m above sea level) which is underlain by the Wilder Lake Complex. Granitoid 

intrusions which bound the greenstone belt to the north and to the south achieve 

topographic elevations of 533 m A.S.L. and 488 m A.S.L., respectively. The Iron Lake 

Iron Range crops out as a resistant ridge approximately 60 m high (457 m A.S.L.). 

The metasedimentary belt, which is centrally located in the map area, is predominantly 

covered by a sand plain which possesses virtually no relief (411 m A.S.L.). Drainage is 

to the south. Iron Lake and larger lakes to the north drain into the University River, 

which flows into Lake Superior (185 m A.S.L.). The topography becomes more rugged 

within the Mishibishu Lake greenstone belt as Lake Superior is approached.

Bedrock outcrop is variable, ranging from l to Stye across the map area. The 

granitoid intrusions and dioritic complexes are well exposed as topographic peaks. The 

Iron Lake Iron Range and cross-cutting diabase dikes typically crop out as resistant 

ridges. Bedrock exposures are generally lichen and moss covered.



Mineral Exploration

Information on mineral exploration activity is taken from the Assessment Files 

Research Office, Ontario Geological Survey, Toronto, and from Assessment Files of 

the Resident Geologist's Office, Wawa.

The first exploration in the area, for iron ore and gold, occurred at the 

beginning of the twentieth century. Between 1898 and 1902, the Ontario Mining 

Company completed a considerable amount of surface work, which included stripping, 

test pits and shafts, on a wide band of iron formation located approximately l km 

west of Iron Lake. The Minnesota Mining Company also did some work on the same 

iron formation immediately west of Minnesota Bay of Iron Lake between 1900 and 

1903. The Clergue Company drilled one diamond drill hole the following year, which 

revealed only small pockets of hematite.

In 1902, the Lake Superior Company purchased from the Ontario Mining 

Company 17 claims, comprising 623 acres, extending from west of the Keating 

Additional Township boundary to the edge of Iron Lake. Between 1909 and 1911, five 

diamond drill holes totalling 1094 m were drilled through the iron formation and 

revealed two 7 m sections consisting of 39*26 Fe and 46^o Fe, respectively.

In 1946, Algoma Ore Properties Limited (now Algoma Steel Corporation 

Limited, Algoma Ore Division) staked a group of claims which adjoined the easterly 

end of the Lake Superior Company property and extended in a northeast direction for 

4 km, including Minnesota Bay. They also made an arrangement with Algoma Central 

Railway which gave Algoma Ore Properties Limited the exclusive prospecting rights 

for a total of five townships, including Keating. During 1947 and 1948, they conducted

6



a magnetometer survey and drilled nine diamond drill holes for a total of 2118 m. 

One quartz vein measuring 4 m wide ran 0.13 ounce gold per ton over l m. 

Nevertheless, the drilling did not prove sufficient mineralization to warrant further 

exploration.

From the 1930's to the 1960's, geological mapping and sampling were completed 

by a series of mining companies, including O'Brien Gold Mines Limited and Algoma 

Central Railway (1936-1937); Jalore Mining Company Limited (1952); Jalore Mining 

Company Limited, Algoma Central Railway and Algoma Ore Properties Limited 

(1955); Canadian Pacific Railway Company (1957); and Algoma Central Railway 

(1963).

In 1967, Acme Gas and Oil Company Limited contracted Canadian Aero 

Mineral Surveys Limited to fly a magnetometer, electromagnetic and radiometric 

survey of all Algoma Central Railway townships, including Keating. Umex Corporation 

Limited followed with a ground magnetometer and electromagnetic survey in Keating 

Township in 1974. They drilled two diamond drill holes for a total of 193 m. Between 

1978 and 1983, Noranda Exploration Limited completed a ground magnetometer, 

electromagnetic, and induced polarization survey and drilled four diamond drill holes 

(total 414 m) in Keating Additional Township, north of Yaskovitch Lake. Amex 

Minerals Exploration Limited conducted electromagnetic surveys and drilled one 

diamond drill hole during 1979-1980.

In 1982, International Corona Resources Limited obtained the exploration rights 

for 13.5 townships, including Keating, from Algoma Central Railway. In 1983, they 

contracted Dighem Surveys and Processing Incorporated to fly an electromagnetic, 

magnetometer and resistivity survey. Manwa Exploration Services Limited operated the
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exploration program, which included geological mapping, soil and rock geochemistry, 

and a ground magnetometer and electromagnetic survey. In 1984, they drilled nine 

diamond drill holes for a total of 914 m. Drilling concentrated on the footwall of the 

Iron Lake Iron Formation, where a weakly auriferous zone of quartz veining is hosted 

by felsic volcanics, felsic dikes and sediments.

Tundra Gold Mines Limited contracted Aerodat Limited to fly an 

electromagnetic and magnetometer survey in 1983. The following year they conducted 

a soil sampling survey and prospecting in the southeast corner of the township and in 

the area further to the west, where they are currently involved in surface exploration.
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GENERAL GEOLOGY

Precambrian 

Archean 

Metavolcanic Rocks

The metavolcanic stratigraphy is divided into a northern terrane and a southern 

terrane, separated by a central clastic metasedimentary sequence (Figure 3). Pillow 

stacking within flows and graded bedding within tuffs indicate that the metavolcanic 

rocks young to the south in the northern terrane and young predominantly to the 

north in the southern terrane. Typically, individual flow and pyroclastic deposits could 

not be delineated during mapping, due to the paucity of continuous outcrop and 

limited development of primary structures. Metavolcanic rocks were classified in the 

field into two categories. Metavolcanic rocks with a mafic mineral content greater than 

35^0 were classified mafic to intermediate, and those with a mafic mineral content less 

than 35^o were classified felsic to intermediate. Table l summarizes lithologic units for 

the Iron Lake area.

Mafic to Intermediate Metavolcanics

Mafic to intermediate metavolcanic rocks comprise the most abundant lithology 

in the map area. Weathered surfaces are light to medium green to greenish brown. 

Fresh surfaces are medium to dark green. Textures are typically massive to foliated, 

homogeneous, equigranular and fine grained. Porphyritic textures are locally developed. 

Mineral assemblages are dominated by plagioclase, chlorite, amphibole and epidote. 

Generally, plagioclase (albite) laths have been replaced by aggregates of epidote or 

clinozoisite as well as minute shreds of sericite. Chlorite is ubiquitous in these rocks as
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flakes which are often found in aggregates. Actinolite, the dominant amphibole, is 

found as long prismatic crystals or fibrous aggregates. Poorly crystallized hornblende 

grains are present within contact metamorphic aureoles produced by granitoid 

intrusions which bound the greenstone belt. Accessory minerals are carbonate, quartz, 

apatite, sphene and opaques.

Massive flows are predominant; however, pillows, pillow and flow breccia, 

vesicles and amygdules are also present. Plagioclase crystal tuff units, locally containing 

lapilli and bomb-size fragments, are less common.

Pillow average l m by 50 cm in size; however, deformed pillows may be 

elongated (up to 1.5 m in length) with length to width ratios exceeding 20:1. Aphanitic 

selvages are typically l cm thick and are preferentially chloritized. Cusps present in 

stacked pillows, where well developed, were used to deduce stratigraphic younging 

direction. Vesicles, amygdules, plagioclase phenocrysts, varioles and epidote clots are 

common features of pillow flows.

Fragments in flow breccias of similar composition as the matrix. Fragments 

range hi size from l to 30 cm, are typically incompletely separated, and terminate as 

sharp, pointed features where completely separated from the flow. Fragments have 

length to width ratios of approximately 2:1. Pillow breccias are best exposed on the 

shore of Brian Lake where they grade into pillow lava flows. The transitional contact 

between pillow breccias and flows is irregular.

Vesicular and amygdaloidal flows are widespread, but more prevalent in the 

northern terrane. Vesicles and amygdules average 5 mm in length and range from 3 

mm to 5 cm. They are typically spherical in shape; however, length to width ratios of
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5:1 are obtained where they are deformed. Vesicles and amygdules may compose up 

to 30*?fc of the rock. Amygdules are predominantly of calcite and/or quartz 

composition. In some instances, quartz rims a core of calcite and epidote. Complete 

weathering of calcite amygdules has produced a pitted texture at some localities. 

Vesicles and amygdules are typically concentrated at the top of pillows and are 

generally consistent with stratigraphic younging direction interpreted from pillow 

stacking.

Variolitic flows are present, but rare, in the northern terrane. Varioles consist 

of plagioclase grains which range in size from 0.5 to 4 cm. They are concentrated in 

the core of pillows and are less abundant in pillow selvages (Plate 2a).

Medium- to coarse-grained mafic lithologies which exhibit a gabbroic texture 

may be the centres of flows or as intrusive bodies with unexposed contacts. 

Discrimination between these two interpretations is difficult These rocks are generally 

massive, relatively undeformed and weakly metamorphosed. Only one outcrop 

illustrated a textural gradation from a massive, fine-grained flow to a hornblende- 

phyric, coarse-grained flow.

Plagioclase porphyritic flows are common throughout the map area. Generally, 

phenocrysts are 2 to 5 mm in size, randomly distributed, locally glomeroporphyritic, 

and comprise up to 50*26 of the rock. The term "leopard rock" is used to describe 

those porphyritic rocks, which contain plagioclase phenocrysts averaging 2 by l cm in 

size (Plate 2b). The average length to width ratio is 2:1 for leopard rock phenocrysts 

and may be 10:1 where they are deformed. Phenocrysts comprise up to 90*26 of the 

rock, and this unit serves as an excellent stratigraphic marker horizon. This is 

illustrated at Iron Lake, on the north shore of Red Pine Point and Wendigo Point
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Plate 2. Metavolcanic flow rocks of mafic to intermediate composition.

a. Varioles are concentrated in the cores of the pillows in a mafic to 
intermediate metavolcanic rock (located 350 m south of Sad Lake), 
b. Plagioclase phenociysts comprise up to 90 tyo of a mafic to intermediate 
metavolcanic rock referred to as "leopard rock" (located on the north shore of 
Red Pine and Wendigo Points at Iron Lake).



Plate 3. Metavolcanic pyroclastic rocks of mafic to intermediate composition 
and felsic to intermediate composition.

a. Gradation of plagioclase crystals defines graded bedding, younging to the 
of N^hSl^s Laf e)t0 mtennediate metavokanic crystal tuff (located 12 km west

b. Chlorite-rich fragments are found within a felsic to intermediate 
metavolcamc pyroclastic breccia (located 400 m west of the southern bay of Sad
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(the peninsula located east of Red Pine Point), where a plagioclase porphyritic flow, 

which extends across the entire map area, crops out.

Pyroclastic mafic to intermediate metavolcanic rocks are rare. Crystal tuff, 

composed of plagioclase and quartz crystals, is the dominant rock type. Crystals are 

typically broken or fractured, average 2 to 4 mm in size, and are set in a very fine- 

grained to aphanitic matrix. Plagioclase crystals are more abundant than quartz. 

Crystals comprise up to 50^o of the rock; however, massive tuffaceous beds may also 

be present. Lapilli tuff, lapillistone, tuff breccia and pyroclastic breccia are found with 

variable thicknesses. Lapilli fragments average 4 to 6 cm in length and bombs average 

25 to 30 cm. Fragments are generally monolithic, more felsic in composition than the 

matrix, possess length to width ratios of 5 to 10:1 and exhibit a lenticular, subrounded 

shape with pointed ends. Bedding, where present, is generally thin (< 10 cm). Bedding, 

size gradation of crystals (Plate 3a), and lapilli and bomb fragments, have been used 

as reliable stratigraphic top indicators. Graded bedding within a plagioclase crystal tuff 

is well preserved on a small lake located between Little Beaver and Nichol's Lakes.

Felsic to Intermediate Metavolcanics

Felsic to intermediate metavolcanics are much less voluminous than mafic to 

intermediate metavolcanic rocks. They are found within both the northern and 

southern terranes, yet are more abundant in the north. Generally, these rocks crop out 

as discontinuous lenses concentrated in the upper portion of the volcanic stratigraphy 

(Figure 3). Individual felsic to intermediate metavolcanic units range from 5 to 200 m 

in thickness, and have a strike length which rarely exceeds a few kilometres. An 

exception is the continuous unit, approximately 200 m thick, which sits at the top of 

the stratigraphy of the northern terrane and below the Iron Lake Iron Range.
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Discontinuous lenses of felsic to intermediate metavolcanic rocks are found at the top 

of the southern terrane stratigraphy.

Felsic to intermediate metavolcanic rocks weather white-buff to cream and pale 

green in color. Fresh surfaces are pale gray to light green. Porphyritic textures 

dominate; however, equigranular textures are present. Rounded quartz and lath-shaped 

plagioclase (albite) phenocrysts, which are l to 2 mm in size and comprise up to 15^o 

of the rock, are wholly to partially recrystallized and set in a fine-grained to 

microcrystalline mixture of plagioclase, quartz and secondary minerals. Secondary 

minerals are aggregates of epidote or clinozoisite, fibrous actinolite, flakes and masses 

of chlorite and sericite, and carbonate. Apatite and opaques are accessory minerals.

Pyroclastic rocks are the dominant felsic to intermediate metavolcanic rock type. 

Pyroclastic breccias, tuff breccias, lapillistone and lapilli tuff consist of fragments which 

are typically monolithic, lenticular and subrounded in shape, and exhibit pointed or 

feathery ends. Fragments are generally more felsic than the matrix; however, chlorite- 

rich fragments in some pyroclastic rocks were noted (Plate 3b). Fragment size averages 

4 to 5 by 0.5 to l cm for lapilli and 15 to 30 by 2 to 4 cm for bombs. Crystal tuffs 

occur as individual units or interbedded with fragmental rocks. Quartz and/or 

plagioclase crystals are typically fractured, average 2 to 4 mm and comprise up to 50 

% of the rock. Bedding is rare, typically < 10 cm in thickness, and graded beds were 

not observed. Flow rocks are scarce. These are homogeneous, equigranular rocks 

which range from fine grained to aphanitic.



Metasedimentaiy Rocks 

Chemical Metasediments

Chemical metasediments are represented by predominantly oxide facies iron 

formation. The most significant is the Iron Lake Iron Range which strikes - 

approximately in an east-west orientation through the map area. It forms a prominent 

ridge, over 60 m in height, which is best exposed on the northern shore of Minnesota 

Bay. Field mapping, supported by recent Airborne Electromagnetic Maps 81004 and 

81014 (Ontario Geological Survey 1987), indicates that the Iron Lake Iron Range is 

continuous across the township. It measures up to 350 m in thickness near Minnesota 

Bay and becomes much thinner laterally to the east and west (Figure 3).

The Iron Lake Iron Range is chiefly composed of very thinly bedded magnetite- 

hematite and chert. A systematic stratigraphic sequence is observed which consists of a 

carbonate facies base, which is only locally present, overlain by a thinly bedded oxide 

facies, capped by massive to brecciated chert.

The carbonate facies is composed of variably weathered siderite, which ranges 

from pale brown to chocolate brown in colour, interbedded with chert. Sulphide facies 

iron formation is also of local occurrence and is typically associated with carbonate 

facies. Disseminated pyrite, chalcopyrite and pyrrhotite grains hosted by interbedded 

chert and Fe-rich layers may form sulphide-rich lenses up to l m in thickness.

Oxide facies constitutes greater than 90*26 of the Iron Lake Iron Range. 

Magnetite and/or hematite layers are thinly interbedded with cherts. Bedding ranges 

from l to 10 cm in thickness and averages approximately 2 cm. Magnetite is steel grey 

to black in colour and hematite gives a reddish hue. Chert layers are generally pure



white to dull grey and consist of microcrystalline quartz. The addition of hematite and 

magnetite produces maroon coloured jasper which is present as thin layers or lenses. 

Dark grey to black varieties of chert are associated with amphibole crystals 

(grunerite?) and indicate the presence of silicate facies iron formation which make up 

a minor portion of the oxide facies. Green, chlorite-rich wacke beds are locally present 

throughout. There is little evidence of bedding at the top of the Iron Lake Iron 

Range, which is capped by massive to brecciated chert.

Several thin iron formations crop out immediately north of the main iron 

formation. Generally, they measure less than 10 m in thickness, are discontinuous 

along strike and are similar in composition to the main iron formation. The Jimmy 

Kash Iron Range, located in the southeast corner of the map area, does not crop out; 

however, it can be correlated, using airborne electromagnetics, with mapping by Sage 

(1988) to the east. A thinner iron formation immediately to the north is also 

correlative with Sage's mapping.

Clastic Metasediments

Overlying the iron formation and the metavolcanics is a clastic metasedimentary 

sequence which separates the northern terrane from the southern terrane (Figure 3). 

The metasediments are thickest, approximately 3 km, in Keating Township and 

become thinner toward Paint Lake in the east and Abbey Lake in the west. 

Conglomerate, wacke and interbedded wacke and argillite are the major components 

of this sequence.

A polymictic conglomerate comprises a significant portion of the 

metasedimentary sequence and has a maximum thickness of approximately 1200 m.
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Plate 4. Polymictic conglomerate. This unit is interpreted as part of a 
prograding clastic wedge with its source to the north.

a. Clast-supported, cobble-size clasts are dominant in the north (located 700 m 
north of Spring Lake).
b. Matrix-supported, pebble-size clasts are dominant in the south (located 1.2 
km south of the origination of Iron Creek).
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Clast composition, in decreasing order of abundance includes; felsic to intermediate 

metavolcanics, granitoids, mafic to intermediate metavolcanics and lesser amounts of 

iron formation, vein quartz, wacke and gabbro. All clast types are well-rounded. 

Competent granitoid and felsic to intermediate metavolcanic clasts possess length:width 

ratios of 2:1 to 4:1. Less competent clasts, such as mafic to intermediate 

metavolcanics, are lenticular in shape and have length:width ratios often exceeding 

10:1. Matrix material is similar in composition and texture to the wacke units. Clast 

size and clast:matrix ratio vary from north to south. Cobbles, with local boulders, are 

predominant within clast-supported conglomerate in the north (Plate 4a), whereas 

pebbles are prevalent in matrix-supported conglomerate to the south (Plate 4b).

Feldspathic wacke is more abundant than lithic and quartzose wacke. 

Weathered surfaces are buff-grey to pale brown, and fresh surfaces are light grey- 

green. Wackes are composed of subangular to subrounded, fine to medium sand-size 

grains of quartz, feldspar, and labile fragments. Matrix material consists of fine silt-size 

to microcrystalline quartz, plagioclase. Secondary chlorite, carbonate, sericite, actinolite, 

and epidote may be present. Sphene, apatite and opaques are the accessary minerals.

Wackes are massive to bedded. Beds are typically less than 10 cm in thickness 

and range from l to 25 cm in thickness. Graded beds are defined by a gradation of 

grain size within wacke units or grain size gradation from wacke to interbedded 

argillite. Wacke, commonly interbedded with argillite, is predominant within the 

southern margin of the metasedimentary sequence. A thin (< 100 m) unit of south- 

younging wacke beds is located at the northern margin of the metasedimentary 

sequence. This unit appears to pinch out to the west. Wacke layers and lenses are also 

found interbedded with conglomeratic units.
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Argillite beds weather grey-blue to a dull grey-black. Fresh surfaces are dark 

grey-black. Quartz and feldspar grains are generally less than 0.25 mm in size, and 

chlorite is abundant. Argillite, typically interbedded with wacke, forms very thin beds 

which measure l to 3 cm in thickness. Graded bedding may be observed within 

individual argillitic layers. Argillitic beds usually possess a better developed foliation 

than that observed within interbedded wackes.

A gradation in grain size and texture is observed within the metasedimentary 

sequence form north to south. Clast-supported, cobble-size clasts grade into matrix- 

supported, pebble-size clasts within the polymictic conglomerate. The conglomerate 

grades into wacke units which are interbedded with argillite to the south. Local 

perturbations in this trend were observed. However, on a regional scale, a proximal 

sedimentary facies, which includes a thin wacke unit north of the conglomerate, grades 

into a more distal facies. This metasedimentary sequence is representative of a 

prograding clastic wedge with its source to the north.

Intrusive Rocks 

Early Mafic Intrusions

Metamorphosed, massive to weakly foliated, mafic sills intrude the mafic to 

intermediate metavolcanic rocks. They are less abundant in the southern terrane than 

the northern terrane, where they are estimated to constitute up to 50*26 of the 

stratigraphy locally. The sills are fine to medium grained, rarely coarse grained, and 

range from l to 30 m in thickness, averaging less than 5 m thick. Weathered surfaces 

are light to medium green and fresh surfaces are dark green. Mineral assemblages are 

similar to massive intermediate to mafic metavolcanic rocks, consisting of actinolite, 

plagioclase (albite), chlorite and epidote which exhibit a gabbroic texture.
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Bennett and Thurston (1977) recognized the intrusive nature of these rocks by 

their massive, relatively homogeneous texture and blocky jointing. Contacts of the 

intrusive rocks are typically sheared and concordant with the stratigraphy; however, 

thin apophyses may intrude the country rocks. Chilled margins were not observed. 

Where contacts are not exposed, it is difficult to classify these rocks as mafic 

intrusions or the centres of thick flows, as the mafic sills possess a metamorphic 

mineral assemblage and foliation which are similar to those developed in the mafic to 

intermediate metavolcanic rocks.

Bennett and Thurston (1977) contend that the mafic sills were intruded as 

sheets into a subvolcanic setting where thermal gradients were very high. This is 

supported by:

1. a spatial association of the mafic sills with the mafic to intermediate 

rocks and their absence in the metasedimentary sequence,

2. the same regional metamorphic and deformational events affected the 

mafic sills and the mafic to intermediate metavolcanic rocks, and

3. the lack of chilled margins.

The spatial and temporal association with the mafic to intermediate 

metavolcanics suggests that the mafic sills may have served as a feeder system to the 

metavolcanic sequence.
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Early Felsic Intrusions

Felsic intrusions are found within the metavolcanic and metasedimentary rocks. 

Weathered surfaces are buff to white and fresh surfaces are light grey to pinkish-beige. 

Porphyritic textures dominate and are defined by phenocrysts of plagioclase and/or 

quartz, which range in size from less than l mm to l cm, enclosed by an aphanitic to 

medium-grained matrix of quartz and plagioclase. Phenocrysts constitute up to 75 96 of 

the rock. Secondary minerals are sericite, found as flaky aggregates and veinlets, 

calcite and chlorite.

The felsic intrusions are typically less than 5 m thick and the trend of these 

intrusions is generally concordant with stratigraphy, defining sills. Like the mafic sills 

described above, these early felsic sills exhibit a similar metamorphic grade and 

foliation as the felsic metavolcanic rocks and are interpreted as synvolcanic intrusions.

Late Mafic Intrusions

Two mafic intrusions of similar composition crop out in the northwestern corner 

of the map area and extend further, north of the mapping limits (Figure 3). The 

Wilder Lake Complex, named by Bennett and Thurston (1977), is located in the 

Wilder Lake area, measures approximately 32 km2 in surface area and exhibits a 

lenticular shape. The Washout Lake Complex is situated in the Washout Lake area, 

west of Wilder Lake, and has an oval shape with an estimated surface area of 16 km2. 

Both complexes are expressed as positive aeromagnetic anomalies on Total Intensity 

Magnetic Survey Maps 81003 and 81004 (Ontario Geological Survey 1987).
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Plate 5. Late mafic intrusions of the Wilder Lake and Washout Lake dioritic 
complexes.

a. "Salt and pepper" texture composed of cream-coloured plagioclase and
medium to dark green hornblende (located on the southeast shore of Washout
Lake).
b. Pegmatitic phases of diorite with lath-shaped hornblende grains up to 5 cm
in length (located 1.8 km west of Washout Lake).
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The mafic intrusive complexes are predominantly massive, weakly 

metamorphosed, leucocratic diorite. Weathered surfaces of the intrusion exhibit a "salt 

and pepper" texture of cream-coloured plagioclase and medium to dark green 

hornblende (Plate 5a). Fresh surfaces are darker coloured. Textures are typically 

equigranular, but may be locally porphyritic to poikilitic. Hornblende and plagioclase, 

typically found in equal amounts, range in grain size from medium to coarse. 

Hornblende grains are prismatic to fibrous. Plagioclase grains are partially to wholly 

altered to aggregates of sericite flakes and epidote. Interstitial "booklets" of biotite 

may be twinned and locally comprise up to 2Wo of the rock. Pyroxene was noted in a 

few localities. Accessory minerals are apatite and opaques.

Hornblende porphyritic phases, which consist of up to 9096 hornblende, and 

pegmatitic phases with lath-shaped hornblende grains up to 5 cm in length may occur 

(Plate 5b). Quartz grains constitute up to 159fc of the intrusion in the pegmatitic 

phase. Gabbroic phases locally interfinger with the diorite. Epidote-filled fractures are 

common. Inclusions of amphibolitized country rock as well as cross-cutting granitic 

dikes, which vary in texture from aplitic to pegmatitic, are included as part of the 

mafic intrusive complexes.

Smaller mafic intrusions of gabbroic composition are found throughout the map 

area. Typically, they are massive and homogeneous; however, plagioclase phenocrysts 

may reach the size of baseballs locally (Plate 6a).

Granitoid Intrusions

Granitoid intrusions bound the greenstone belt to the north and to the south. 

Granitoids weather buff to pink and fresh surfaces are white to pink. Textures are
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a.

b.

Plate 6. Small mafic intrusions and batholithic granitoid intrusions in the map 
area.

a. Small mafic intrusions of gabbroic composition are typically massive and 
homogeneous; however, plagioclase phenocrysts may reach the size of baseballs 
locally (located 1.7 km southeast of the University River bridge on the old road 
south of the Magnacon Road).
b. Rafted inclusions of amphibolitized country rock are found within the 
granitoid intrusion along the granite-greenstone contacts (located 2 km 
southwest of the same bridge).
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dominated by a granoblastic-polygonal arrangement of plagioclase, potassium feldspar 

and quartz. Plagioclase (albite to andesine) and microcline grains are typically 

subhedral. Quartz grains are recrystallized and exhibit triple point junctions. Mafic 

minerals comprise up to ISVo of the rock. Hornblende is found as prismatic and 

fibrous grains and is more abundant than biotite. Secondary minerals are sericite, 

epidote and clinozoisite, which partially replace feldspar grains. Accessory minerals are 

apatite, allanite and opaques.

The granitoid intrusion in the north crops out in the map area west of 

Coronation Lake. Variations in content of medium- to coarse-grained quartz, 

plagioclase and potassium feldspar define compositions which range from granite to 

tonalite. Massive to weakly foliated textures range from equigranular to porphyritic.

The granitoid intrusion south of the greenstone belt consists of foliated to 

gneissic granodiorite to quartz diorite. Local phases of granitic composition are 

present. The granodiorite to quartz diorite is generally medium-grained and texturally 

variable, ranging from equigranular to plagioclase porphyritic.

The contact between the southern granitoid and the greenstone belt is marked 

by a transition zone which exhibits a gradation in texture and an increase in 

metamorphic grade with increasing proximity toward the granitoid. Mafic to 

intermediate metavolcanics, which are located adjacent to the granitoids, become 

amphibolitized. A metamorphic segregation of mafic (hornblende ± actinolite ± 

chlorite) and felsic (plagioclase) minerals produces a gneissosity. Aplitic-textured 

granitoid; felsic apophyses, which are locally pegmatitic; rafted inclusions of 

amphibolitized country rock (Plate 6b), and mafic intrusions mark the transition to

granitoid rocks. Migmatitic textures are locally present within the transition zone. The
a f* 
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intensity of foliation and lineation development also increases within the contact zone. 

Thus, a metamorphic and strain contact aureole, to a maximum of l km in thickness, 

defines the contact between the southern granitoid and the greenstone belt. The 

contact between the northern granitoid and the greenstone belt possesses a less 

extensive contact metamorphic and strain aureole which is less than 200 m thick. 

Migmatitic zones are also localized along the granite-greenstone contacts.

Diabase Dikes

Late Archean diabase dikes cross-cut all lithologies in the map area. The dikes 

weather dull green-brown to rusty brown, and fresh surfaces are dark green-black. The 

dikes contain variable proportions of plagioclase (labradorite), clinopyroxene, ± olivine 

which exhibit a subophitic texture. Secondary minerals are hornblende, iddingsite and 

chlorite. Accessory minerals are interstitial magnetite, quartz, biotite and apatite. The 

dikes are fine to medium grained, massive, equigranular and may have aphanitic 

chilled margins. Locally, within porphyritic varieties lath-shaped plagioclase phenocrysts 

may reach 4 cm in size.

Typically, outcrops form lineaments represented as topographic highs and 

positive aeromagnetic anomalies. Dike thickness ranges from less than l m to 100 m. 

Contacts are sharp and may exhibit offsets, especially when a competency contrast due 

to a change in lithology occurs along the intrusion path (Plate 7). The smaller dikes 

possess thin chilled margins, typically less than 2 cm thick. However, the larger dikes 

may bake country rocks, producing a zone up to 5 m thick. Prominent cooling 

fractures are oriented perpendicular and parallel to the trend of the dike. Randomly- 

oriented epidote and quartz veins are abundant within many of the dikes. Some 

diabase dikes show evidence of multiphase intrusion and intrusion breccia. Intrusion



Plate 7. Diabase dikes exhibit offset when a competency contrast (due to a 
change in lithology) is encountered along the intrusion path. Massive mafic to 
intermediate sill is more competent than foliated mafic to intermediate 
metavolcanic (located l km southeast of Bog Lake).
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breccias exhibit irregularly-shaped leucocratic fragments, less than 20 cm in diameter, 

with melanocratic reaction rims, up to l cm thick.

Three major trends of dikes were observed; a north-striking orientation and a 

conjugate set of 0250 and 3400. East-striking dikes are less common. All dikes dip 

vertically to subvertically. No systematic compositional or cross-cutting relationships 

were recognized among dikes of different orientation. However, a large north trending, 

olivine-rich diabase dike which can be traced from the east end of Mishi Lake, within 

the Mishibishu Lake greenstone belt, through Ambrose Lake and into the Washout 

Lake Complex, exhibits a strong positive aeromagnetic signature and well preserved 

primary mineralogy and texture, suggesting a later emplacement than the conjugate set.

Diabase dikes occupy brittle structures, some of which locally show evidence of 

initially ductile behavior. An early ductile component to the structures occupied by 

diabase dikes was also recognized by Heather (1985) in the Mishibishu greenstone 

belt.

Phanerozoic 

Quaternary 

Pleistocene and Recent

The few glacial striations which were identified in the map area trend 

approximately ISO0. Bennett and Thurston (1977) reported striae directions which 

range from 1700 to 2250, with a general trend of about 2000, within the Iron Lake and 

Mishibishu greenstone belt and suggested that this represented the average direction of 

ice movement (Figure 4).
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Glacial till is the most common surficial deposit. A thin cover overlying the 

bedrock typically measures less than a metre thick within the map area; however, 

thicknesses exceed 10 m in a few low spots and on the slopes of some hills. 

Topographic highs, such as the granitoid intrusions and dioritic complexes, may be 

devoid of glacial till cover.

Outwash deposits of gravel, sand and silt were laid down with the retreat of the 

Wisconsin ice sheet. A large sand plain covers much of the sedimentary belt and 

forms a wide valley in the central portion of the map area. Bedrock exposure is 

limited in this area. Appreciable eskers and beach deposits observed in the Mishibishu 

Lake greenstone belt were not identified in the map area. Organic debris or humus 

has accumulated over most of the map area and generally measures only a few 

centimetres hi thickness.

A more regional study of the quaternary geology, including the Iron Lake area 

and the Mishibishu Lake greenstone belt, is presented by Bennett and Thurston 

(1977).
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STRUCTURAL GEOLOGY 

Regional Foliation and Lineation

All supracrustal rocks in the map area (excluding the amphibolite grade 

metamorphic aureole produced by the granitoid intrusion to the south and at 

Coronation Lake) possess a weakly to moderately developed penetrative foliation and 

have been subjected to greenschist facies metamorphism. The planar fabric is defined 

by the parallel growth of platy and acicular minerals, such as chlorite, actinolite and 

sericite (hornblende is found within metamorphic aureoles). The regional foliation 

strikes approximately east-west and dips steeply to the north in the southern terrane 

and steeply to the south in the northern terrane (Figure 5). Generally, foliation 

parallels or lies at a low angle to bedding.

Lineations associated with this regional penetrative fabric are typically weakly 

developed to indistinct, except along lithological contacts where shearing may be 

present. A stretching lineation is defined by the linear alignment of platy and acicular 

minerals, plagioclase and quartz grains, and, when present, by primary structures such 

as clasts, fragments, phenocrysts and amygdules. The regional lineation plunges 

moderately to the west and visual estimates of the lineationrfoliation (L:S) ratio (the 

relative prominence to the stretching lineation (L) in comparison with the foliation (S) 

(Schwerdtner et al. 1977)) are typically L^. Locally, subvertical crinkle and 

crenulation lineations appear to overprint the west-plunging regional lineation.
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Folding 

Minor Folds

Minor folding is present but not common in the map area. Two types of minor 

folds (metre scale) were mapped: 1. asymmetric drag folds produced durmg shearing, 

with fold axes at a high angle to the shear direction; and 2. symmetric folds spatially 

associated with lithological contacts, with fold axes parallel to shear direction. 

Cleavage/bedding relationships define fold limbs and hinges (Plate 8a, 8b, 8c) in an 

interbedded unit of wacke and argillite which crops out along the road to the 

Magnacon Mine. Development of the latter type of fold suggests that folding was not 

a product of shearing but pre-dated it, with the fold limb subsequently yielding to 

shearing. These fold axes are not only parallel to the stretching direction in the shear 

zones, but are also coaxial with the regional stretching lineation.

Major Folds

Bennett and Thurston (1977) interpreted the reversal of younging directions in 

the northern and southern terranes to reflect a major synclinal structure and placed 

the synclinal axis symmetrically within the conglomeratic package. This interpretation is 

problematical because the sedimentary sequence as a whole exhibits a proximal distal, 

north to south relationship, with an overall south-younging direction. Although a major 

upright synclinal structure may account for differences hi stratigraphic younging 

direction between the two terranes, an alternative explanation is that opposite 

younging terranes were juxtaposed during tectonic movement.



b.

Plate 8. Cleavage/bedding relationships define fold limbs and hinges in an 
interbedded unit of wacke and argillite (located at road cut on Magnacon Road 
900 m west of Iron Creek bridge).

a. Cleavage (parallel to pencil) oriented at a low angle to bedding (parallel to
the long dimension of the photograph) on the fold limb.
b. Cleavage oriented at a moderate angle to bedding as the fold binge is
approached.
c. Cleavage oriented perpendicular to bedding at the fold hinge. Note incipient
transposition of beds along cleavage planes.
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a.

Plate 9. Illustration of the brittle-ductile nature of high strain zones with an 
example of a local shear zone

a. local shear zone which deforms a mafic to intermediate metavolcanic
intruded by a felsic porphyry (located 1.2 km west of Nicholas Lake.
b. Less competent metavolcanic rock behaves in a ductile manner, manifest as a
penetrative foliation (C-fabric) and crosscutting C'-fabric.
c. More competent porphyry displays a conjugate fracture set indicative of .
brittle behavior.
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High Strain Zones

High strain zones are recognized as highly strained rocks exhibiting a 

penetrative foliation, which becomes more intense from the boundary to centre of the 

zone. These zones are typically strata-parallel and concentrated along lithological 

boundaries. Plate 9 illustrates the brittle-ductile nature of a high strain zone which 

deforms a mafic to intermediate metavolcanic rock intruded by a felsic porphyry. The 

less competent metavolcanic rock possesses a penetrative ductile fabric (Plate 9b); 

whereas the more competent porphyry displays a conjugate fracture set (Plate 9c). 

Original lithologies are difficult to identify within high strain zones as deformation and 

associated hydrothermal alteration often obscure and obliterate primary mineralogies 

and textures, locally producing a tectonic banding.

Two types of high strain zones were recognized in the map area: 1. local zones 

exhibiting oblique-slip movement; and 2. a broad zone exhibiting strike-slip movement, 

named the Iron Lake Deformation Zone.

Local Shear Zones

Local shear zones are less than 10 m in width and typically are composed of 

only one brittle-ductile shear. Strong stretching lineations (L=S) plunge moderately to 

the west (Plate lOa), indicating oblique movement along the zones. Kinematic 

indicators were not observed in any of the local shear zones.

The contact between the southern granitoid intrusion and the greenstone belt is 

also highly strained. Deformation along this contact is similar to the local zones within
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a.

Plate 10. Types of high strain zones in the map area.

a. Local shear zones. These exhibit oblique-slip movement. Sheared polymictic 
pebble conglomerate shows clasts stretched parallel to pencil, which plunges 
moderately to the west (located at road cut on Magnacon Road 900 m west of 
Iron Creek Bridge, adjacent to Plate 8).
b. The Iron Lake Deformation Zone. This exhibits strike-slip movement. 
Carbonate tension gashes propagate perpendicular to the subhorizontal 
stretching direction in a mafic to intermediate metavolcanic rock (located on 
the north shore of Red Pine Point at Iron Lake).



the supracrustal, and a strong stretching lineation which plunges moderately to the 

west is observed.

Iron Lake Deformation Zone

The Iron Lake Deformation Zone (TT DZ) consists of an anastomosing series of 

brittle-ductile shear zones which enclose relatively undeformed lithons. The TTDZ 

transects Iron Lake in an east-west orientation across Keating Township, with a 

minimum thickness of 300 m. It occurs at the top of the metavolcanic sequence in the 

northern terrane and below the Iron Lake Iron Formation; however, it may be slightly 

discordant with stratigraphy. To the east, the zone appears to turn to the northeast 

parallel to Heart Lake (Sage 1988). The DLDZ splays to the west where the 

boundaries of the zone become more diffuse.

Stretching lineations near the boundary of the BLDZ are subhorizontal. Plate 

lOb shows carbonate tension gashes which propagate perpendicular to the stretching 

direction. Subvertically plunging asymmetric folds are consistent with subhorizontal 

movement. Near the centre of the zone, a subvertical crinkle/crenulation lineation 

overprints the subhorizontal linear feature. This is interpreted as a late stage 

phenomenon during progressive simple shear deformation in which the zone locks 

during the waning phases of predominantly subhorizontal ductile deformation, 

producing crinkles and crenulations at high angles to the shear transport direction. 

Kinematic indicators include Z-folds and foliation fish which give a consistent dextral 

sense of displacement.
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Two discordant zones located north of the HJDZ are comparable in size to the 

local shear zones, yet exhibit subhorizontal dextral displacement, based on C-C' -fabric 

relationships, similar to the ILDZ.

Cross Structures

Cross structures are manifested as prominent aerial-photo lineaments which 

generally cross-cut stratigraphy. These structures, which trend north to northeast and 

northwest, are common in the Michipicoten and Mishibishu Lake greenstone belts. 

Heather (1985) recognized the brittle-ductile nature of these features in the Mishibishu 

greenstone belt and the intrusion of diabase dikes along some of the them. Cross 

structures were not recognized in the immediate map area; however, the diabase dikes 

which are present may occupy these late structures.

Structural Evolution

DI deformation is recognized as a penetrative, flattening fabric which dips 

subvertically and strikes east to east-northeast. Reversals in stratigraphic younging 

directions may be caused by a regional folding event, forming upright, open folds. 

Coincidence of interpreted axial surfaces with D2 high strain zones suggests a second 

interpretation involving juxtaposition of panels with contrasting younging. In both 

scenarios, DI is a product of north-south compression.

D2 deformation is manifested as strata-parallel brittle-ductile shear zones which 

dip subvertically and are less than 10 m wide. The zones are typically located along 

lithological contacts where competency contrasts are present. A well-developed 

stretching lineation consistently plunges moderately to the west. Locally, tight to
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isoclinal minor folds associated with D2 shear zones exhibit fold axes which parallel 

the shear direction. Oblique shearing during D2 represents a transition from the north- 

south compression typical of DI to transcurrent movement of 03.

03 deformation produced a broad zone of high strain, the Iron Lake 

Deformation Zone (ILDZ), with a minimum strike length of 20 km and a width of 

approximately 300 m. The ILDZ comprises a series of brittle-ductile shear zones which 

exhibit dextral, strike-slip shear. Subhorizontal stretching lineations dominate, except in 

the highest strained areas where subvertical crenulations were produced when the zone 

"locked-up".

04 deformation is responsible for the production of cross structures which are 

typically infilled by diabase dikes. This deformational event occurred within an 

extensional regime of predominantly brittle deformation. Emplacement of granitoids, at 

various stages during the evolution of the belt, has only local effects on the 

supracrustals.

DI to 03 may be products of a single, protracted stress regime during which 
progressive transpression involved north-south compression and dextral shear. Similar 
observations have been made by others working in various parts of the southern 
Superior Province (Borradaile et al. 1988, Huddleston et al. 1988, Stott et al. 1988, 
Percival and Williams 1989). This data provides evidence for a tectonic history which 
is widespread throughout the southern Superior Province during late Archean 
cratonization of the Canadian Shield.
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ECONOMIC GEOLOGY

Property Descriptions 

1. Iron Lake Iron Deposit

The Iron Lake Iron Range, which defines the Iron Lake iron deposit, consists 

predominantly of alternating magnetite-hematite and chert layers and is described in 

detail in the General Geology section of this report. The deposit is thinner and much 

leaner than the Michipicoten-type iron ore deposits in the central part of the 

Michipicoten greenstone belt (Goodwin 1962, Sage 1986).

The Iron Lake Iron Range sparked exploration activity in the map area at the 

turn of the twentieth century. Between 1898 and 1902, the Ontario Mining Company 

completed stripping, test pits and shafts. The Minnesota Mining Company carried out 

stripping, trenching, test pitting and drifting between 1900 and 1903. The Clergue 

Company drilled one diamond drill hole the following year, which revealed only small 

pockets of hematite. Between 1909 and 1911, the Lake Superior Company drilled five 

diamond drill holes totalling 1094 m which revealed two 7 m sections consisting of 

3996 Fe and 469fc Fe (Assessment Files Research Office, Ontario Geological Survey, 

Toronto). During 1947 and 1948, Algoma Ore Properties Limited (now Algoma Steel 

Corporation Limited, Algoma Ore Division) conducted a magnetometer survey and 

drilled nine diamond drill holes for a total of 2118 m. One quartz vein measuring 4 m 

wide ran 0.13 ounce gold per ton over l m (Assessment Files Research Office, 

Ontario Geological Survey, Toronto).

From the 1930's to the 1980's, many companies explored the Iron Lake iron 

deposit and their activities are listed in the Mineral Exploration section of this report.
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Notably in 1983, International Corona Resources Limited contracted Dighem Surveys 

and Processing Incorporated to fly an electromagnetic, magnetometer and resistivity 

survey and contracted Manwa Exploration Services Limited to operate the exploration 

program which included drilling. Nine diamond drill holes were drilled for a total of 

914 m, concentrating on the footwall of the Iron Lake Iron Range where a-weakly 

auriferous zone of quartz veining is hosted by felsic volcanics, felsic dikes and 

sediments.

2. Katossin Prospect

The Katossin Prospect is located at the eastern limit of Keating Township, 

north of Clearwater Pond (Figure 6). It has been treated in the past as a distinct iron 

formation; however, a recent electromagnetic survey conducted by the Ontario 

Geological Survey (1987) suggests that the Katossin Prospect is a continuation of the 

Iron Lake Iron Range. The Katossin Prospect appears to form two bands, both of 

which consist of alternating jasper-magnetite, specular hematite or both. Assays range 

from 199& Fe to 35*70 Fe (Assessment Files Research Office, Ontario Geological 

Survey, Toronto).

3. Quartz Lake Occurrence

On a small lake, named Quartz Lake by Goodwin (1954), located due north of 

Minnesota Bay (Figure 6), crops out a highly silicified, concordant unit which measures 

approximately 5 m in thickness. This unit was mapped as a large quartz vein by 

Goodwin (1954) and geologists from International Corona in 1983; however, textural 

and stratigraphic relationships indicate a cherry, carbonate facies iron formation. The 

iron formation consists predominantly of massive recrystallized chert, ankerite and
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pods of massive pyrite which measure approximately 40 by 20 cm in size (Plate l la). 

Cellular or boxwork textures present within the carbonate facies iron formation are a 

result of preferential weathering of fine-grained (< l mm), disseminated pyrite crystals 

(Plate lib). Thin quartz and tourmaline stringers cross-cut the iron formation. Assay 

values of 80 (sample number 11) and 135 (sample number 6) ppb gold were obtained 

from this outcrop. International Corona Resources Limited reported grab sample 

values up to 650 ppb Au along a 20 m strike length, and 292 ppb across 3 to 4 m 

from the same locality (Assessment Files Research Office, Ontario Geological Survey, 

Toronto).

The carbonate iron formation is a distinct body separate from the main Iron 

Lake oxide facies iron formation and has been affected by the HJDZ.

4. Evans Occurrence

Southwest of Ambrose Lake, at equal distance between Little Beaver and 

Yaskovitch Lakes (Figure 6), anomalous gold content (575 ppb gold) was recorded 

from a grab sample (sample number 29) collected from a local shear zone. The zone 

is located at the contact between a mafic to intermediate metavolcanic flow and a 

felsic to intermediate crystal tuff. Carbonatization is pervasive, fuchsite is present 

locally, and disseminated pyrite and hematite are found within the zone. No previous 

record of this zone was found in the assessment files; therefore, it has been named 

the Evans Occurrence.
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b.

Plate 11. Mineralization and textures of the Quartz Lake Occurrence (located at 
Quartz Lake, 200 m north of Minnesota Bay).

a. Pods of massive pyrite, approximately 40 by 20 cm in size, hosted by a 
carbonate facies iron formation of predominantly massive recrystallized chert 
and ankerite composition.
b. Cellular or boxwork textures within the carbonate facies iron formation are a 
product of preferential weathering of fine-grained (< l mm), disseminated 
pyrite crystals.
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5. Unnamed Mineral Occurrences

Some mineral occurrences, listed in the Assessment Files Research Office, 

Ontario Geological Survey, Toronto, were not found in the field. The locations of 

these occurrences are not well defined on Figure 6 and on Map xxxx.

In the Ore Lake area, 110 ppb Au over l m was reported hi sheared and 

carbonatized argillite with local veinlets of pyrite. Near the north shore of Iron Lake, 

due north of Red Pine Point, the contact between a mafic to intermediate tuff and a 

felsic to intermediate tuff contains sporadic ItolQtyc pyrite and pyrrhotite which 

returned 11 and 25 ppb Au with 411 to 935 ppm Cu.

Recorded copper occurrences (Shklanka 1969) are located in the Wilder and 

Washout Lakes Complexes. Traces of chalcopyrite were recorded in diorite 

approximately 700 m and 1200 m southwest of Wilder Lake and approximately 1700 m 

west of Wilder Lake. Approximately 100 to 300 m west of Wilder Lake, a 2.5 m wide 

quartz vein carried sparse pyrite and malachite. Narrow veinlets of pyrite occur in 

metasediments. Trenching in 1964 by Algoma Central Railway revealed assay values of 

G.04% Cu and G.02% Zn.

Recommendations to Prospectors

Four favourable exploration targets have been identified in the Iron Lake area:

1) high strain zones (Au, base metals),

2) felsic to intermediate metavolcanics (base metals),

3) mafic intrusions (Platinum Group Elements), and

4) iron formation (Au, base metals).
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Assay values for samples collected during the 1988 field season are listed in 

Table 2.

High Strain Zones (Au, base metals)

High strain zones are the most significant target, especially for Au 

mineralization. Archean lode gold deposits throughout the Superior Province of 

Canada are associated with deformation zones (Colvine et al. 1988). To date, gold 

occurrences in the Wawa Gold Camp have been restricted to deformation zones. The 

TTDZ is favourably located between the Goudreau-Lochalsh Deformation Zone to the 

east and the Mishibishu Deformation Zone to the southwest.

Carbonatization is coincident with the highly strained rocks enveloped by the 

ILDZ. A broad calcite alteration is dominant near the boundary of the zone, whereas 

ankerite is present near the centre. Locally, primary mineral assemblages control some 

types of alteration assemblages observed within the zone. Protoliths of felsic 

composition, including felsic to intermediate metavolcanics and metasediments, exhibit 
sericitization and rocks of more mafic composition, including mafic to intermediate 

metavolcanics and mafic intrusives, yield to chloritization.

Quartz veins emplaced within the high strain zones are generally folded (Plate 

12), boudinaged and rotated, suggesting a pre- to syn-tectonic temporal relationship 

with the development of the zone. However, relatively undeformed quartz veins were 

observed in high strain zones, indicating late emplacement into the zone. Pyrite is the 

dominant sulphide mineral and is typically found as fine-grained, disseminated cubes. 

An exception to this habit are pods of massive pyrite within Quartz Lake Occurrence.
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Table 2
Sample

SAMPLE
NUMBER

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

. Assav values for samoles collected durinq the
numbers correspond to location numbers

ROCK
TYPE 1
*4g

4d
3a
4d
2c
la
4g
3a
2e
4g
If
Ijo
la
ladf
4e
la
4c
4f
4f
la
3a
Ibd
Ibd.
la
lamor
la
lad
lalor
la

Au
(ppb)

3
<2
20
^
<2
135

4
10
^
<2
80
<2
^
<2
2

<2
4
^
<2
<2
<2
<2
^
<2
10
<2
21
19

575

Ag
(ppm)

^
<2
<2
^
<2
<2
<2
<2
^
<2
<2
<2
<2
^
<2
<2
<2
<2
^
<2
<2
<2
<2
^
<2
<2
<2
<2
^

on map.

Cu
(ppm)

80
82
40
22
33
61
73
14
25
32
18
5

58
38
37
45
46
28
17
16

183
30
80
5

157
8

175
117
19

1988 field season.

Pb Zn
(ppm) (ppm)

^0 126
*c!0 8
*ao~ 144
^0 72
^0 5
"ClO 450
^0 122
*clO 16
^0 109
^0 147
^0 8
*ao 3i
^0 48
<10 26
<10 19
^0 78
<10 <5
^0 58
56 68

<10 15
24 500

 clO 9
^0 127
<10 20
<10 172
^0 31
<10 65
*c!0 360
<10 10
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Local high strain zones, although smaller in size than the HJDZ, exhibit similar 

deformation and alteration characteristics. These zones are typically concentrated along 

lithological contacts where a competency contrast exists. The tectonic permeability 

produced in the zones enhances the passage of hydrothermal fluids. These jzones are 

typically carbonatized (calcite and/or ankerite), with variable degrees of sericitization 

and chloritization. Quartz veining and sulphide mineralization are similar to the TT.DZ 

but less extensive. The Evans Occurrence is an example of anomalous gold values 

hosted within a local shear zone.

Felsic to Intermediate Metavolcanics (base metals)

Felsic to intermediate pyroclastic metavolcanics, concentrated at the 

stratigraphic top of the metavolcanic sequence in both the northern and southern 

terranes, are potential hosts for volcanic-associated, base metal, massive sulphide 

mineralization. No such mineralization, however, was observed during the field work. 

Many of these units have not been previously recognized. The stratigraphic continuity 

of the felsic to intermediate metavolcanics, although intact in the northern terrane, is 

disrupted in the southern terrane where these units are commonly found in sheared 

contact with mafic to intermediate metavolcanics and metasediments. It is important to 

note that no significant base metal deposit has been identified in the Michipicoten 

greenstone belt.

Mafic Intrusions (Platinum Group Elements)

The Wilder Lake Complex and the Washout Lake Complex exhibit evidence of 

magmatic mixing. Plate 13a shows leucocratic phases of diorite mixing with
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Plate 12. Quartz veins emplaced within high strain zones are generally folded, 
suggesting a pre- to syn-tectonic temporal relationship with the development of 
the zone (located 1.2 km west of Nicholas Lake, within shear zone shown in 
Plate 9).

50



melanocratic phases. Locally, pegmatitic phases were found (Plate 13b). These 

intrusions warrant testing for economic potential of platinum group elements; however, 

magmatic sulphides or sulphides associated with pegmatitic phases were not found 

during the field season.

Iron Formation (Au, base metals)

The main iron formation consists predominantly of alternating magnetite- 

hematite and chert layers. This deposit is thinner and much leaner than the 

Michipicoten-type iron ore deposits in the central part of the Michipicoten greenstone 

belt. Field observations indicate that most of the iron formation is relatively 

undeformed; however, because of the anastomosing geometry of the DLDZ, the base of 

the main iron formation and the underlying subordinate iron formations may be 

transected by the TLDZ. Where cut by high strain zones or folded, as seen at Morse 

Mountain and Mount Raymond (Sage 1988), iron formation serves as favourable 

structural and chemical trap for gold mineralization (Macdonald 1988).

Comparison of Structural Style, Alteration Patterns, and Felsic to Intermediate 
Intrusions within the Iron Lake Area and the Mishibishu Lake Belt, and their 
Significance to Gold Mineralization

Structural style, alteration patterns and felsic to intermediate intrusions of the 

Iron Lake area are compared with those mapped in the Mishibishu Lake belt (MLB) 

simply because the MLB is a proven host of gold deposits.

High strain zones, which are generally strata-parallel, are common to the Iron 

Lake area and the (MLB). Deformation zones in the MLB include the Mishibishu 

Deformation Zone (MDZ), Rook Lake Deformation Zone (RLDZ), Eagle River
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Plate 13. Evidence for magmatic mixing within the Wilder Lake and Washout 
Lake dioritic complexes.

a. Leucocratic phases of diorite mixing with melanocratic phases (located 1.8 
km southeast of Wilder Lake).
b. Mixing of pegmatitic phases of diorite with typical medium- to coarse-grained 
phases (located 1.8 km west of Washout Lake).
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Deformation Zone (ERDZ) and East Pukaskwa Deformation Zone (EPDZ). These 

zones dip moderately to steeply, with moderate to steep stretching lineations. The 

ILDZ is a steeply dipping zone and possesses a subhorizontal stretching lineation. 

Local shear zones within the Iron Lake area are steeply dipping with moderate 

plunging stretching lineations. The significant contrasting structural feature between the 

TLDZ and the MLR is the presence of shallow versus steep stretching lineations, 

respectively. Moderately plunging lineations occur within local shear zones in the Iron 

Lake area.

The significance of these observations may have some implications with respect 

to gold mineralization. From a study of three gold districts within the Superior 

Province of the Canadian Archean Poulsen and Robert (1988) concluded that 

transcurrent tectonic regimes may be less amenable to gold deposition than 

compressive regimes. They suggested that transcurrent regimes would generate vertical 

ore shoots and extensional fractures would promote upward fluid mobility and 

subsequent fluid escape. Conversely, compressive regimes would result in episodic 

failure in steep veins and the opening of sub-horizontal extensional fractures which 

would restrict fluid escape. Thus, gold deposition is favoured in a compressive regime. 

The TLDZ was formed in a predominantly transcurrent regime, whereas deformation 

zones in the MLB were formed in a predominantly compressive regime. Local zones 

of high strain within the Iron Lake area mark a transition from compression to 

transcurrent deformation, which is believed to result from a single, protracted stress 

regime during which progressive transpression involved initial north-south compression 

and subsequent dextral shear.

The structural style is only one component, albeit a significant one, necessary 

for gold mineralization. Hydrothermal alteration patterns observed on a regional scale
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are similar within both the Iron Lake area and the MLB. That is, carbonatization is 

restricted to high strain zones in both areas. Typically, calcite is dominant in the outer, 

less deformed and less altered portion of the zone and ankerite is more abundant in 

the centre which is more highly deformed and altered. This pattern is recognized in 

many Archean lode gold deposits (Colvine et al. 1988). Mineral assemblages indicative 

of sulphidation, silicification and potassic metasomatism are less extensively developed 

in the Iron Lake area than in the MIE.

A third factor to be considered in exploration for gold mineralization is the 

anomalous spatial association between syn- to late-tectonic, felsic to intermediate 

plutons and gold deposits, and the role of these intrusions as a potential source of 

gold-bearing fluids (Colvine et al. 1988). Within the MLB, the two deformation zones 

which host gold deposits, namely the Mishibishu Deformation Zone and Eagle River 

Deformation Zone, are spatially associated with a quartz monzonite intrusion 

(Mishibishu Lake Stock) and a quartz diorite intrusion (No Name Lake Stock), 

respectively. The Mishibishu Lake Stock is also spatially associated with the RLDZ, a 

zone which has not yielded significant gold values to date. Felsic to intermediate 

intrusions within the ILDZ, RLDZ and EPDZ are narrow, sill-like bodies which are 

orders of magnitude smaller than the intrusions associated with gold deposits.

Based on observed deformation and alteration characteristics mapped at 

1:15,840 scale and comparison of these features with known gold occurrences within 

the MLB, the economic potential for gold mineralization, especially within the ELDZ 

and local high strain zones, warrants further systematic detailed mapping.
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Table 1. Lithologic units for the Iron Lake area.

PHANEROZOIC

CENOZOIC
QUATERNARY

PLEISTOCENE AND RECENT
Organic soils, sandy till, glaciofluvial sand and'gravel 
UNCONFORMITY

EARLY TO LATE PRECAMBRIAN

LATE DIABASE DIKES
Diabase, olivine diabase, feldspar porphyry, gabbro 
INTRUSIVE CONTACT

EARLY PRECAMBRIAN

PRE- TO SYN-TECTON1C FELSIC INTRUSIONS
Monzogranite, granite, granodiorite, tonalite, trondhjemite, 
aplite, granitic pegmatite, granitic dike/sill 
INTRUSIVE CONTACT

FELSIC PORPHYRY INTRUSIONS
Quartz porphyry, feldspar porphyry, quartz-feldspar 
porphyry, feldspar-quartz porphyry, felsite (fine grained) 
INTRUSIVE CONTACT

METAMORPHOSED MAFIC INTRUSIONS
Diorite, gabbro, hornblende porphyry, pegmatite, fine- 
grained sills, ultramafic intrusive rock 
INTRUSIVE CONTACT

CLASTIC METASEDIMENTS
Polymictic conglomerate clasts, lithic arenite, quartzose 
wacke, feldspathic wacke, lithic wacke, slate/argillite

CHEMICAL METASEDIMENTS
Iron formation, ferruginous chert, chert, chert breccia, 
ferruginous wacke,

FELSIC TO INTERMEDIATE VOLCANICS
Massive flows, quartz-feldspar porphyry, tuff, crystal tuff, 
lapilli tuff, lapillistone, tuff breccia, pyroclastic breccia

MAFIC TO INTERMEDIATE VOLCANICS
Massive flows, pillowed flows, pillow breccia, amygdaloidal 
variolitic flows, flow top breccia, flow breccia, gabbroic 
flows, feldspar porphyry, tuff, crystal tuff, lapilli tuff, 
tuff breccia, pyroclastic breccia, amphibolite
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Table 2. Assay values for samples collected during the 1988 field season.
Samole nqmbers corresoond to location numbers on maD.

SAMPLE
NUMBER

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

ROCK
TYPE

4g
4d
3a
4d
2c
la
4g
3a
2e
4g
If
Ijo
la
ladf
4e
la
4c
4f
4f
la
3a
Ibd
Ibd
la
lamor
la
lad
lalor
la

Au
(ppb)

3
<2
20
^
<2

135
4
10
O
^
80
<2
<2
a
2
^
4

<2
^
<2
<2
<2
^
V
10
<2
21
19

575

Ag
(ppm)

^
<2
0
^
<2
<2
<2
^
<2
<2
<2
<2
^
<2
<2
<2
<2
a
O
<2
<2
<2
^
<2
<2
<2
<2
^
<2

Cu
(ppm)

80
82
40
22
33
61
73
14
25
32
18
5

58
38
37
45
46
28
17
16

183
30
80
5

157
8

175
117
19

Pb
(ppm)

OO
OOO0~

OO
OO
OO
OO
00
00
OO
00
00
OO
OO
OO
OO
OO
OO
56
OO
24
00
OO
OO
OO
00
OO
OO
00

Zn
(ppm)

126
8

144
72
5

450
122
16

109
147

8
31
48
26
19
78
O
58
68
15

500
9

127
20

172
31
65

360
10
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Late diabase dikes
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Figure 5. Structural geology of the Iron Lake area.
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A MINERAL OCCURRENCES (IRON LAKE)

Iron Lake Iron Deposit (Fe) 
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5 Ore Lake (py, Au)

Iron Lake (Cu) 
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Figure 6. Mineral occurrences in the Iron Lake area.



CONVERSION FACTORS FOR MEASUREMENTS IN ONTARIO GEOLOGICAL 
SURVEY PUBLICATIONS

Conversion from SI to Imperial

57 Unit Multiplied by Gives

Conversion from Imperial to SI

Imperial Unit Multiplied by Gives

Ig/t 

Ig/t

LENGTH
1 ram
1 cm
1m
1m
1km

0.039 37
0.393 70
3.28084
0.049 709 7
0.621 371

inches
inches
feet
chains
miles (statute)

1 inch
1 inch
Ifoot
1 chain
1 mile (statute)

25.4
2.54
03048

20.1168
1.609344

mm
cm

m
m

km

AREA
1 cm2
1m2
1km2
lha

0.155 0
10.763 9
0.386 10
2.471 054

square inches
square feet
square miles
acres

1 square inch
1 square foot
1 square mile
1 acre

6.451 6
0.092 903 04
2.589 988
0.404 685 6

cm2
m2

km2
ha

VOLUME
1 cm3
1m3
1m3

0.061 02
35.314 7

1.308 0

cubic inches
cubic feet
cubic yards

1 cubic inch
1 cubic foot
1 cubic yard

16387 064
0.028 316 85
0.764 555

cm3
m3
m3

CAPACITY
l L 1.759755 pints l pint 
l L 0.879 877 quarts l quart 
l L 0.219969 gallons l gallon

MASSlglg
1kg1kg
It '
1kg
It

0.035 273 96
0.032 150 75
2.20462
0.001 102 3
1.102311
0.000 984 21
0.984 206 5

ounces (avdp)
ounces (troy)
pounds (avdp)
tons (short)

- tons (short)
tons (long)
tons (long)

CONCENTRATION 
0.029 166 6 ounce (troy)/ l ounce (troy)/

ton (short) ton (short) 
0.583 333 33 pennyweights/ l pennyweight/

ton (short) ton (short)

0.568 261
1.136 522
4.546 090

28.349 523
31.103 476 8

0.453 592 37
907.184 74

0.907 184 74
1016.046 908 8

1.016 046 908 8

34.285 714 2

1.714 285 7

OTHER USEFUL CONVERSION FACTORS

l ounce (troy) per ton (short) 
l pennyweight per ton (short)

Multiplied by 
20.0 
0.05

g
g

kg
kg

t
kg 

i

pennyweights per ton (short) 
ounces (troy) per ton (short)

Note: Conversion factors which are in bold type are exact. The conversion factors have been loken from or have 
been derived from factors given in the Metric Practice Guide for the Canadian Mining and Metallurgical Indus 
tries, published by the Mining Association of Canada in co-operation with the Coal Association of Canada.
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