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PREFACE 

MOLYBDENITE LAKE AREA

This project was developed and implemented by the 

Ontario Geological Survey, Ministry of Natural Resources 

on behalf of the Ministry of Northern Affairs. Although 

a molybdenum occurrence was known to be present the 

Molybdenite Lake area had never previously been mapped. 

This detailed survey is one of a number of surveys 

undertaken on behalf of the Ministry of Northern Affairs 

to assess the mineral potential and provide basic geologic 

information on areas where molybdenite occurrences were 

known to exist in proximity to northern rural communities.

E.G. Pye, 
Director 
Ontario Geological Survey

Ml
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ABSTRACT

Scale: 1: 1 584 000 
or 1 inch to 25 miles

Figure 1. Key Map of Molybdenite Lake Area 

The Molybdenite Lake map-area comprises a 146 km2 east- 

west rectangular area, centered 11.5 km northwest of the 

town of Wawa near the northeast shore of Lake Superior 

(Figure 1).

Approximately two-thirds of the map-area are underlain 

by granitic and gneissic rocks with the remaining eastern 

parts comprised of Early Precambrian mafic metavolcanics, 

felsic metavolcanics, iron formation and metasediments of 

the Wawa Supracrustal Belt.

Mafic metavolcanics include foliated, massive and 

pillowed types regionally metamorphosed to the upper green-

- vni -





schist facies rank and frequently intercalated with 

metasediments (argillites and volcanogenic sediments) and 

felsic metavolcanics. Towards the granitic contact mafic 

metavolcanics are progressively contact metamorphosed to 

higher-grade schists, gneisses, and metatectic migmatite 

which contain metacrysts of biotite and amphibole HK garnet.

Felsic metavolcanics are strongly foliated to massive 

and consist predominantly of thick, massive to crudely 

stratifiedccoarse, pyroclastic units.

Metasediments display close spatial (interfingering) and

genetic (volcanogenic) relationships with metavolcanic
S 

rocks. A lower formation of fine grained facies consist of

immature wackes and paragneiss/ryith clustered metacrysts of Ci)
\2s A

biotite -l- amphibology hie h becomes migmatitic (by partial Q)
{l/ A.

anatexis) in proximity to later intrusive granitic rocks. A

succeeding and distinctive metasedimentary unit, the Dore
K 

Formation, occurs in the southeast part of te map-area where
A

it forms an east-west band of dominantly polymictic, matrix-
i

supported and poorly sorted conglomerates with inter 

stratified epiclastic flow breccia and finer grained graded 

turbidities.

Small areas of high grade psammitic gneiss (retrograded 

granulite facies) occurring within granitoid gneiss in

northern Andre Township are of uncertain provenance.
of

Granitoid bodies are comprised/^ several plutonic rock

types. A complex polycyclically evolved suite of 

'Diatexitic Gneisses 1 consists mostly of foliated





trondhjemite-tonalite with a more calc-sodic composition 

than a later magmatic to metasomatic Massive Granitic Suite 

of more potassic composition. The latter suite consists 

predominantly of quartz monzonite, granodiorite, granite, 

and derived comagmatic and metasomatized rocks. Subordinate 

volumes of migmatite and hybridized rock types also occur 

within both major granitoid suites. Rocks of the Massive 

Granitic suite have intruded the supracrustals and most 

commonly grade into rocks of the 'Diatexitic Gneiss Suite', 

and have given rise to widespread late-stage potash 

metasomatism and emplacement of quartz veins, some of which 

bear molybdenite mineralization.
fr

Within the 'Diatexitic gneisses 1 widely and frequently 

distributed mafic schlieren display progressive stages of 

deep-seated metamorphic differentiation and recrystal 

lization towards nebulitic to homophonous trondhjemite- 

tonalite end products with granoblastic textures.

Folded supracrustal rocks occupy a roughly arcuate belt 

convex to the east and facing to the southeast. Metamorphic 

structures conform to the granite contact and are 

subparallel to primary layering, with progressive steepening 

of dips to the south. Two major transverse faults (Slack 

Trout and Tremblay Faults) and a well defined lineament 

through Molybdenite Lake trend northwest across the 

map-area; other secondary rank lineaments trend northeast. 

Faulting has in places exerted strong control on the 

emplacement of diabase and quartz veins as at Molybdenite

-X-





Lake where tensional release faulting has occurred around a 

complex axis of a deformed gneissic dome structure.

The map-area lies at the western limit of the Wawa 

Supracrustal belt close to iron, gold and base metal 

deposits of the Michipicoten iron ranges and mining camps. 

The Mildred iron prospect is a banded silica-rich cherty 

iron formation deposit which crops out in the southeast 

corner of the map-area. Molybdenite-quartz vein 

mineralization occurs on the Molybdenite Lake prospect at 

the southeast arm of the lake. Molybdenite is concentrated 

in fault-controlled discontinuous to stockwork-like 

hydrothermal quartz-vein systems striking N30E and dipping 

approximately 3QQN. The veins intrude a leucocratic 

trondhjemite-granodiorite gneiss abundant in melanocratic 

relicts. Erratic distribution and grades, along with 

localized very fine dissemination of molybdenite, and poor 

exposure complicate economic evaluation of the deposit.

 X* -





GEOLOGY OF THE 

MOLYBDENITE LAKE AREA 

DISTRICT OF ALGOMA

by

Z.L. MANDZIUKl 

1981
;

INTRODUCTION

The Molybdenite Lake map-area, centered 11.5 km 

northwest of the Town of Wawa, comprises a 146 km2 area 

delimited by Latitudes 48001*15" to 48O06'26"N, and 

Longitudes 84O47 I 34" to 85O00'00"W. It includes all of 

Bailloquet Township and the eastern two-thirds of Andre 

Township. During the 1980 field season geological studies 

and mapping at a scale of 1:15,840 were conducted over the 

map-area as a special project of the Northern Ontario 

Geological Survey Program. The study is a complementary 

component to regional lithostratigraphic synthesis of the 

Wawa Belt supracrustals in progress by Sage (1980, 1979), 

and entailed additional objectives of augmenting current 

understanding of: (1) Early Precambrian molybdenum 

metallogenesis in the Superior Province (Colvine 1978, 

Colvine and Sutherland 1979) and (2) ancient high grade 

granitoid gneissic belts peripheral to volcanic-sedimentary 

rich belts (Breaks, Pond and Stone, 1978).

ACCESS
H

Trans-Canada Highway 17 r^ns north through the eastern

l Geologist, Precambrian Geology Section, Ontario Geological 
Survey, Toronto. Approved for publication by the Chief 
Geologist, May 31st , 1981.
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part of Bailloquet Township, providing access to the two 

largest lakes in the area: Black Trout and Catfish. A 

recently constructed private logging road branching west 

from Highway 17 in the southwestern part of the area 

provides access northwards and westwards as far as the Dore 

River. Logging is also in progress near the south end of 

Catfish Lake where another network of logging roads and 

trails penetrates 2 km west from the highway to Black Trout 

Creek. In the southeasern part of the area, a private road 

belonging to the Algoma Steel Corporation runs along the 

east side of the Magpie River and within a kilometer of the 

Mildred iron prospect. A hydro power line cuts across the 

southwest corner of the area and a microwave communication 

tower and acces road are located in the northeast corner. 

Molybdenite Lake is accessible by float-equipped aircraft, 

but helicopter support was required in the extreme northern 

and western parts of the area. 

TOPOGRAPHY AND NATURAL RESOURCES

The map-area, situated within the physiographic region 

of the Abitibi Uplands of the Canadian Shield, is 

characterized by a very rugged, intensely glaciated, 

rejuvenated terrain which slopes southward toward the Lake 

Superior Basin. Prominent southwest-trending lineaments 

have been deeply incised and broadened by glaciation and 

combine with steep-sided northwest-trending fault valleys to 

form a subsequent trellis drainage pattern with secondary 

consequent streams.
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Two major drainage basins direct runoff into Lake 

Superior. At the east end of the map-area Trans^fCanada 

Highway 17 follows the course of a 2 km wide glaciofluvial 

drainage channel along which deposits of sand, gravel and 

mixed coarse aggregate were deposited. The basin is now 

drained by Catfish and Black Trout Creeks into the Magpie 

River and Lake Superior. The western part of the area is 

drained via the Dore River and its tributary Molybdenite 

Creek which occupy narrower steep-sided valleys fashioned 

predominantly by fluvial agents.

A poorly drained plateau in the northern part of 

Bailloquet Township probably represents a raised segment of 

a former peneplain (Bell, 1905), and sand plains north of 

Black Trout Lake and along the east side of the Dore River, 

occurring at about 300 m above sea level, most likely 

correspond to proglacial Lake Minong stage terraces 

(Phillips 1980).

Landforms have also been strongly influenced by the type 

and structure of underlying lithologies which are presently 

in an advanced immature stage of denudation typical of the 

inclined northeastern shorelands of Lake Superior. The 

rugged topography is characterized by sudden contrasts in 

relief with abundant steep-sided hills and valleys, 

precipitous cliffs, ovoid knobs, and hummocky terrain 

interspersed with small ponds, lakes and muskeg swamps 

drained by fast moving streams. Excepting massive felsic 

pyroclastic units and siliceous iron formation, relief is
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less extreme over metasedimentary-metavolcanic units 

compared to granitoid rocks on which cliffs and ridges of up 

to 100 m rise are common. At Molybdenite Lake intersecting 

fracture zones have controlled the shape of the lake which 

occupies a regionally elevated axial area of a low amplitude 

domal structure in gneissic bedrocks.

Rich timber resources occur in parts of Bailloquet
v

Township where widespread logging operations nape been
A ^

carried out for the past few years. The moist subarctici^
climate supports very thick underbrush and a diversified 

forest cover of black spruce , white spruce, jack pine, white 

birch, tamarack, aspen, balsam fiy^and cedar. The logging
^"^

roads intersect deposits of .coarse gravel near Highway 17 

and fine sand near the Dore River.

Sightings and other indications of numerous large moose 

were common.

Other wild animals which were sighted include black 

bear, rabbit, beaver, martin, and numerous species of wild 

fowl. 

GEOLOGICAL SURVEYS

The regional geologic setting of the map-area is shown 

on compilation maps published by the Ontrio Division of 

Mines at scales of 1:126,720 (Map P.640, Leahy et al. 1971) 

and 1:253,440 (Map 2220, Milne et al. 1972). Collins and 

Quirke (1926) of the Geological Survey of Canada published a 

geological report and map (Map 1972, scale 1:63,360) of the 

Michipicoten Iron Ranges which included parts of the
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map-area as did papers by Goodwin (1962) and Attoh (1980) on 

stratigraphic relationships of the Wawa supracrustal belt. 

Recent geological investigations and mapping in the Wawa 

area conducted by the Ontario Geological Survey include: a 

report and map (Map P.828, scale 1:15,84,0) by Rupert (1979) 

who compiled information on the Mildred iron prospect in 

Bailloquet Township, and synoptic mapping of the Wawa belt 

in progress by Sage (1980, 1979) covering areas east of and 

contiguous with the present map-area.

Additional unpublished geological surveys by mining 

companies cover the Mildred prospect and the Molybdenum Lake 

prospect and are available from the Resident Geologist's 

Office, Ontario Ministry of Natural Resources, Sault Ste. 

Marie.

Geological surveying for this report was conducted on a 

base-map scale of 1:15,840 with routine pace and compass 

traverses used to tie-in outcrop locations to topographic 

features recognizable on air photos. Helicopter suport was 

utilized in areas of poor access. The base-map was supplied 

by the Forest Resources Inventory, Department of Lands and 

Forests, and aerial photos of the same scale and released in 

1974 were provided by the Silviculture Section, Ministry of 

Natural Resources. 

MINERAL EXPLORATION

Exploration work has mainly concentrated on two 

properties: the Mildred iron prospect discovered in 1906, 

and the Molybdenite Lake molybdenum prospect first explored
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prior to 1905 (Vokes 1963, p.81).

The Mildred property consists of ten patented claims 

belonging to the Algoma Steel Corporation, six and one half 

of the claims occur in the southeast part of Bailloquet 

Township. Rupert's (1979, p.65-68) report on McMurray 

Township summarizes the history of exploration and geology 

of this property. Additional unpublished reports, maps, 

drill logs and magnetic and gravity survey plans covering 

the period 1909 to 1951 are available from files of the 

Sault Ste. Marie Resident Geologist's Office.

The main showings of the Molybdenite Lake prospect occur 

on currently unclaimed land at the end of the southeast arm 

of Molybdenite Lake. Available records from the Resident 

Geologist's Office at Sault Ste. Marie indicate that in 1939 

Superior Molybdenum Company Ltd. established a cut-line grid 

over the showings and put in 12 trenches (570 m total) and 4 

diamond drill holes averaging 46 m in length. Magnetometer 

and geological surveys were also conducted, and in 1940 a 

selected bulk sample of 98 tons sent to the Mines branch in 

Ottawa yielded an average assay of Q.5% MoS2- International 

Ranwick Ltd. examined the property in 1953 but did no work 

and during 1963-64 additional trenching, line cutting and 

magnetometer and geological surveys were conducted by the 

Algoma Central and Hudson Bay Railway Company. The 

International Nickel Company of Canada Ltd. examined the 

property during 1964-65 under option from the Algoma Central 

Railway. Soil and bedrock samples were tested for
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molybdenum and some stripping and blasting were carried out 

over the Hsowings prior to diamond drilling of five holes L 

totalling 468 m. As a result of unfavourable drilling 

results The International Nickel Company of Canada Ltd. 

terminated the option and no further development work has 

since been done on this property.

The map-area has also undergone a long history of 

intermittent exploration for iron ore, gold and base metals 

which all occur in the area of the Michipicoten iron ranges 

(O.D.M. Map 2220). Scant records received from the Algoma 

Central Railway at Sault Ste. Marie refer to a quartz vein 

containing chalcopyrite and other sulphide mineralization in 

two trenches on the defunct Surluga claims north of Black 

Trout Lake. No additional information is available on these 

defunct claims and the current survey was unable to locate 

the trenches which are thought to be several decades old. 

During 1980 two claims were staked at the south end of 

Bailloquet Township but no exploration work was recorded. 
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Sage of the Precambrian Geology Section, Ontario Geological 

Survey.

This survey was done by the Ontario Geological Survey, 

Ministry of Natural Resources, as part of an exploration

stimulation and resource evaluation program in northern 

Ontario with the support of the Ontario Ministry of Northern 

Affairs. 

GENERAL GEOLOGY

The map-area lies in the Wawa Structural Subprovince and

includes the boundary between the western end of the Wawa
rv

Supracrustal Belt and a granitoid-gneissic terrace which
M. A 

extends westwards to the Mishibishjt Lake Supracrustal Belt JJ
A

(Bennett and Thurston, 1977). Table l summarizes the 

lithostratigraphic classification scheme for the

consolidated rock and unconsolidated regolith formations
er A erencounted in the map-area;)though a strict ^
A " \S l 7

time-stratigraphic succession is not implied throughout all A 

the formations. The surface geology of the survey area is 

presented on Map P.2406, scale 1:15,840, back pocket.

The Wawa Supracrustals in the map-area occur along the 

east side of Bailloquet Township and comprise a convex-east 

arcuate wedge composed of narrow north-northeast belts of 

alternating metavolcanics and metasediments. These rocks 

have been complexly folded, faulted, and intruded by later 

granitic rocks, resulting in an intricate series of 

steep-sided ridges made up of rock units whose strike and 

planar structural elements define the eastward convexity,
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with strikes gradually sweeping around to an east-northeast 

orientation in the south. A steepening of dips also occurs 

to the south, and graded bedding and pillow top 

determinations consistently give southeast facings. The 

supracrustal units described in the following sections 

include Early Precambrian mafic metavolcanics, felsic 

metavolcanics, an iron formation unitfcand upper and lower /T) 

formations of metasediments.

Approximately two-thirds of the map-area are underlain 

by granitoid-gneissic rocks comprised of several plutonic 

rock types, and derived from two separate granitization 

episodes during the evolution of the Wawa Subprovince. 

Petrogenesis of an early 'Diatexitic Gneiss 1 Suite involved 

deep-seated metamorphic differentiation and diatexis of

primordial mafic volcanogenic materials. The Paleogneisses 

are more calc-sodic in composition than later more potassic

remobilizats and related magmatic to metasomatic phases of 

the Massive Granitic Suite, which consists of extensive and 

varied comagmatic intrusive phases comprising areas of 

batholithic proportions.

Mafic intrusive rocks include large metamorphosed sills 

of Early Precambrian gabbro to diorite south of the Mildred 

iron range and smaller sized Late Precambrian (or older) 

diabase dikes and irregular gabbroic bodies. 

EARLY PRECAMBRIAN (ARCHEAN) 

METAVOLCANICS 

MAFIC METAVOLCANICS
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Mafic metavolcanics in the map-area (units la to li on 

Map P2406, back pocket) are possibly greater than 2500

million years old based on K-Ar (biotite) radiometric dating 

of derived metasedimentary schist west of Catfish Lake 

(Stockwell 1963). Most exposures consist of metamorphosed 

basaltic flows which are typically well foliated to massive 

hornfels, or pillowed in places. The rocks are fine-to- 

medium grained with a few subvolcanic-porphyritic and

ophitic-textured massive sections (possibly sills) of 

coarser grain size. Intercalations of tuffaceous and

brecciated sections, and minor volumes of immature 

metasediments and felsic to intermediate metavolcanics are 

common around Black Trout and Catfish Lakes.

Surface colouration varies from pale medium grey-green 

to black with progressive development of gneissic layering 

(.5 cm to 5 cm thick layers of varying mafic to felsic 

mineral ratios) towards the granitic contacts. Regional 

metamorphism is lower to upper greenschist with a 

syntectonic contact metamorphic overprint to upper 

amphibolite grade (see Metamorphism and Rock Alteration). 

Petrographically the mafic metavolcanics commonly consist of 

varying proportions of the following minerals: subhedral 

oriented greenish-blue amphiboles (0.1 to 0.4 mm long with 

inclusions of quartz, sphene and apatite); anhedral saus- 

suritized albite (0.1 to 0.2 mm diameter equant grains); 

interstitial scaly chlorite, muscovite or biotite clots, 

subhedral quartz, epidote, carbonate and garnet; and acces-
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sory amounts of titaniferous magnetite, sulphides and 

zircon.

Flow contacts are not well exposed but the frequent oc 

currence of thin units of pyroclastic and autoclastic 

breccias separating thicker series of massive to pillowed 

amygdaloidal flows suggests a history of periodic 

volcanism. Pillow structures are most common in the south 

ern belt but top determinations are often problematic due to

deformation and shearing. Pillows are ovoid to equant in 

shape and range from 15 cm to ^.0 m in length with poorly 

distinguished chilled selvages less than l cm thick.

Coarse grained porphyritic and ophitic textured rocks 

(unit le on Legend Map P.2406, back pocket) occuring as 

massive gabbroic bodies within the mafic metavolcanics (eg.

west of Catfish Lake) are considered here to be the upper 

portions of more extensive loccolithic feeders, and

associated early mafic sills. '

The transition between the upper portions of the mafic 

metavolcanics and the younger felsic metavolcanics and 

metasediments occurs by increasing degrees of localized

intercalations between these units, with frequent occurrence 

of thin lenses of coarse volcanic debris. The transition

zones are usually abruptly terminated by sheared contacts 

with massive units associated with successive felsic

volcanism. In general, the mafic metavolcanics are 

stratigraphically transgressive to later supracrustals and 

display both contemporaneous and composite conformable
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relations with the succeeding units. The contact 

relationships involving mafic metavolcanics suggest a long

history of discontinuous and periodic extrusion from various

centers.

FELSIC METAVOLCANICS

Felsic metavolcanics are approximately as abundant as 

mafic metavolcanics. They are tyically strongly foliated to 

massive with a predominance of thick coarse pyroclastic 

units over massive flows. Massive to crudely banded 

porphyritic rocks (units 2c, 2f on Legend, Map P.2456, back 

pocket) include segments of flow interiors as well as 

shallow subvolcanic sills and dikes. Intercalations with 

mafic metavolcanics are less abundant than with coarse 

metasediments of the Dore Formation which displays closely

linked spatial and genetic relationships with felsic 

metavolcanics south of Black Trout Lake. Metamorphic

effects towards the' granitic contacts are least apparent 

in the felsic metavolcanic formations and consist of:

increasing schistosity, shearing, and cataclasis of fine 

grained units; and development of garnetiferous hornfels,

and migmatitic orthogneiss from pyroclastic and 

medium-grained massive sections.

The pyroclastic rocks are very well exposed along road 

cuts of Trans Canada Highway 17 east of Black Trout Lake and 

along prominent rock bluffs encircling most of the Lake 

(Photo 1). The fragmental rocks are yellow-grey to pink and 

occur as thick irregular shaped sequences of massive to
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crudely banded chaotic accumulations of elongated, angular, 

and unsorted massive rhyolitic fragments, ranging from 

microscopic size to about 20 cm long, and occasionally 

observed to be porphyritic (Photo 2) or banded. Where

present, the matrix is isocompositional with fragments and 

consists of a recrystallized microgranular mosaic of 

quartz-feldspar with variable proportions of sericite,

chlorite, muscovite, carbonate, epidote, biotite, garnett^and Ci
W A 

traces of tourmaline, sphene and opaques. Elsewhere the

pyroclastic units are almost wholly seriate, without matrix^) (J)

and display a delicately welded texture among, small ^5 cm)

lapilli fragments. Rapid accumulation of the thick

fragmental sequences probably occurred proximal to one or

more expanding explosive volcanic domes (Goodwin 1962,

p.570-571). The upper portions of the volcanic piles were

subjected to increasing degrees of contemporaneous high

energy fluviatile degradation and reworking of detritus

culminating with the formation of thick sequences of Dore

sedimentary rocks shed off to the southwest of the felsic

metavolcanic centers.

Bonded, massive, and porphyritic flows are aphanitic to A
A

medium grained, yellow-grey to pink, and of greater

compositional variety than interbedded fragmentals. The 

finer grained aphyric massive and banded flows are typically 

sericitic schists with greater than 60 percent fluidal 

quartz-plagioclase lamallae and variable amounts of 

chlorite, biotite and carbonate. Traces of iron oxides,
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tourmaline, epidote, and hornblende also occur. Flow banded 

to massive porphyritic extrusive rocks and associated sills

are of similar mineralogy but contain oriented augen of 

fractured and recrystallized quartz and albite up to 5 mm

long.
Hi?*r* 3G*imr**T5
IRON FORMATION

The Mildred Iron Range (detailed description under 

'Description of Properties and Mineral Deposits 1 ) in the

southeast corner of Bailloquet Township underlies part of a 

prominent ridge mostly composed of highly siliceous and

tectonized carbonate to oxide facies Michipicoten-type iron 

formation.

The unit is interpreted by the author to occur within a 

tight isoclinal synform which is dislocated and brecciated 

by the Black Trout Lake and minor subsidiary faults and 

overturned steeply to the north. Alternating grey-white to 

brown granular 'cherty 1 layers ^1.0 cm to 2.0 m thick) 

interlayered with thin bands of siderite, minor 

magnetite-hematite or pyrite (<5 cm thick), and grey-black 

argillite make up the Mildred iron range which occurs mostly 

within, and in places intercalated with felsic pyroclastic 

rocks.

LOWER METASEDIMENTS

The lower metasediments display close enviro-genetic, 

compositional, and spatial relationships with mafic 

metavolcanics and to a lesser degree with felsic



-15-

metavolcanics (see 'Structure and Stratigraphic 

Relations 1 ). Lithologies are fine to medium grained and 

variably metamorphosed from greenschist facies grades up to 

migmatitic paragneisses close to the granitic contact.

Immature wacke units are typically thinly bedded in 

discontinuous poorly sorted lenses with intervening slaty 

argillites (Photo 3), and are in conformable transitional 

contacts with older metavolcanics. Graded bedding, well 

developed in places, indicates southeast-facing top 

directions, and the wacke to argillite compositional 

variations and textural facies changes indicate rapid 

accumulations of mixed source vari-textured debris mostly 

derived from a waning mafic volcanogenic cycle.

Lower metasediments (Photo 4) are often recrystallized

and schistose to gneissic with highly variable percentages 

of plagioclase (often porphyroblastically recrystallized),

quartz, biotite, green-blue hornblende, lithic fragments, 

chlorite, epidote, carbonate, muscovite, opaques, garnet, 

and traces of zircon. 

UPPER METASEDIMENTS (DORE FORMATION)

Upper metasediments in the map-area are part of a 

distinctive regional stratigraphic formation comprised of 

thick conglomeratic sequences. The unit was first referred 

to as the Dore Series after the type locality at the mouth 

of the Dore River (Logan 1863, p.53-55), with subsequent 

lithologic and stratigraphic discussions by Collins and 

Quirke (1926, p.16-20); Cooke (1937); Moore and Armstrong
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(1946); Goodwin (1962); Attoh (1980); and others.

Massive to crudely stratified thick and irregular
c - 

lensoid bodies of coarse poorly sorted conglomerate ocur A
A

intergraded with finer grained graded lithic wacke, arenite, 

and argillite, which display rare bedding structures (e.g. 

scour and fill). Intercalations and gradual conformable 

transitions with felsic metavolcanics are also common 

suggesting sedimentation coeval with felsic volcanism.

Upper metasediment s in the map area are mostly composed 

of conglomertic facies which are dominantly polymictic,

matrix-supported, and poorly sorted, with subordinate 

interstratified epiclastic mud-flow breccias, with greater 

than 50 percent argillaceous matrix, and finer grained 

graded turbidites. The Dore conglomerates typically consist

of more than 50 percent subrounded clasts of pebble to small 

boulder size (Photo 5). Felsic metavolcanic and related

granitoid clasts make up the greatest proportion of coarse

detritus but subordinate and variable concentrations of

granite, quartz-feldspar porphyry, granitoid gneiss,

diorite, and mafic metavolcanic fragments were also

observe^; /with mafic metavolcanic clasts being more abundant /J )* (Js
to the west and along the southern contacts of the Dore 

Formation with mafic metavolcanics. Typically matrix 

materials are of variable proportion and composition and 

consist of poorly sorted and altered wacke-like grits and 

tuffaceous fragments, often cataclastized, and composed of 

recrystallized porphyroblastic quartz and feldspar augen,
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with interstitial biotite, chlorite, carbonate, amphibole, 

and opaques.

The depositional environment of the Dore Formation is 

envisioned to have been a series of intraformational 

tectonic depressions within an active and rapidly 

accumulated volcanic terrane of high relief, subjected to 

high energy fluviatile erosion and deposition proximal to 

felsic volcanic centers to the east. 

MAFIC INTRUSIVE ROCKS

Metamorphosed mafic intrusive rocks occur as large 

gabbroic to dioritic sills and dikes that both intrude and 

occur south of the Mildred iron range, and as a small pluton 

along the Black Trout Lake Fault. Other members of this 

suite may have been grouped with Late Precambrian mafic

intrusives (unit 8a on Map Legend, back pocket) owing to 

close physical similarities. This group of rocks is

interpreted as older than the Early Precambrian felsic to 

intermediate plutonic rocks of the Massive Granitic Suite 

but younger than other Early Precambrian formations. Though 

the precise stratigraphic position is not unequivocally

established, the style of metamorphism, association with
er 

iron formations, and observed and reported (Rup/fct 1979,
A

p.39) intrusive relationships tend to confirm the above 

proposition.

The rocks are typically green-black to rusty brown, 

medium grained, faintly-foliated, and chloritic, with 

localized shearing and strong alteration to flion
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carbonate-bearing pitted zones. Ultramafic to granophyric 

phases and quartz augenized structural contact zones occur

in some of the larger sills. The mafic intrusives have been 

magmatically emplaced into all of the Early Precambrian

supracrustal formations including siliceous ironstone, but 

occur mostly within felsic metavolcanic flows and 

pyroclastics. Regionally this rock type hosts several 

occurrences of nickel sulphides (not observed in the map

area) and may bear a genetic relationship to the major 

Michipicoten ironstone formations (Rupert 1979, p.37-38).

Petrographically the rocks are gabbroic with greater 

than 50 percent subhedral green-black hornblende phenocrysts 

(.5 to 3.0 cm long) pseudomorphic after pyroxene. In the 

matrix^paussuritized labradorite occurs rimmed by 

albite-oligoclase along with accessory interstitial 

quartz-feldspar aggregates.

MAFIC TO FELSIC METAMORPHIC AND INTRUSIVE ROCKS 

(DIATEXITIC GNEISS SUITE)

The rocks of this suite constitute a diverse assemblage 

of genetically related lithologies occurring as older 

gneissic enclaves within a younger granitic batholithic 

complex (Massive Granitic Suite). These gneisses occur

mostly in the western part of the map-area with a few 

smaller sized enclaves underlying eroded topographic high 

areas. The assignment of component rock types to this suite 

was based on the following generalized criteria: 

1) Foliation and gneissosity are relict, tending to be
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obliterated by later metamorphic recrystallization to 

granular textures of finer grain.

2) Metamorphic fabrics are gently inclined, somewhat

flattened, and complexly disposed around a deformed domal 

structure.

3) Mafic paleosomes commonly occur as schlieren in the 

foliation planes of migmatite zones (inhomogeneous 

diatexite) and display deep-seated metamorphic

differentiation under disequilibrium conditions towards 

granitoid end-products.

4) Metamorphic paragenesis consists of an early anhydrous 

granulite facies episode followed by a later 

retrogressive hydrating episode to hornblende granulite, 

albite-epidote-amphibolite, and upper greenschist facies.

5) The rocks display significant geochemical dissemilarities 

with.younger granitic rocks and constitute a calc-sodic

suite of compositions (see Rock Geochemistry), 

extensively altered by subsequent metasomatism and 

hydrothermal activity.

6) Relict migmatitic structures are tectonically passive 

without evidence of dislocation, rotation, complex 

folding, or brecciation, and include nebulitic,

schlieritic, and homophanous ophthalmitic (augen) 

structures. Deformation structures of paleosomes in the

migmatite zones are smeared-out subtle plastic , 
t "t

contortions (Photo 6). A 
A

7) Continuous migmatitic banding does not occur.
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^V

cm) foliated granitoids (homogeneous diatexite) (Photo 6)

with hypidiomorphic granular texture, and compositions 

typically alternating between trondhjemite and tonalite

depending on the percentage of mafic materials 

(melanosoraes) and inclusions (paleosomes) present. More 

mafic and more felsic compositions also occur.

9) The rocks are white to light grey weathering and consist 

mainly of subidiomorphic feldspar porphyroblasts, 

subhedral recrystallized quartz, aligned hornblende and 

biotite, epidote, and other accessories (Photo 7).

These rocks were first described as f pre-Dorean 

granites 1 by Collins and Quirke (1926, p.24-26) who 

encountered grey granite next to red 'post-Dorean granite 1

northwest of Black Trout Lake, and underlying the Dore 

Formation near Michipicoten Harbour, south of the map-area.

Detailed mapping has revealed considerable compositional 

heterogeneity within this plutonic suite which has evolved 

over a long history of polycyclic open-system metamorphic 

episodes which engendered a broad range of complex gneissic 

structures, recrystallization textures, mineral alterations, 

and retrograde metamorphic phase relations.

The earliest and oldest preserved stage in the evolation 

of this suite involved a deep-seated (catazonal), 

high-grade, anhydrous diatectic episode in which mafic 

paleosomes (protolith) representing a primordial simatic

supracrustal sequence underwent metamorphic differentiation
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and partial fusion yeilding large volumes of 

trondhjemite-tonalite mobilizates. Under anhydrous

conditions the macroscale mobilities of granitophile 

components were relatively restricted, resulting in gross 

compositional heterogeneity, but a high enough grade was 

achieved to promote in situ development of pyroxene gneisses 

and coarse hypidiomorphic granular texture. Subsequent 

evolution was retrogressive, palingenic, hydrating, and

associated with syntectonic regional and contact metamorphic 

effects which culminated with the emplacement of the Massive 

Granitic Suite. Recrystallization textures, metamorphic

assemblages, and styles of late-stage veining also indicate
P P

that diapiric doming raised the Xaleogneiss enclaves to A
A.

mesozonal levels (see Structural Geology).

Transitions to the Massive Granitic Suite are gradual 

and usually, though not consistently, accompanied by

alternation of gneissosity, and colour changes through * 

variagated hybrid lithologies to pink potassic granitic 

rocks. In other places such as along the Dore River, finer 

grained pinkish aplites and hypabyssal porphyritic rocks are

in sharp intrusive contact with older Granitoid Diatexitic 

Gneiss and suggest possible epizonal environments preserved

on the flanks of a domal structure (see Molybdenum 

Metallogenesis). In northern Andre Township small areas of 

high-grade amphibole-rich and pyroxene-bearing paragneisses, 

psammitic gneisses, and mesocratic granofels are of 

uncertain provenance and may possibly be basified
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complements (Mehnert 1968, p. 333) of the leucocratic
Dio.Wi*ic^ 

components of the palcegneisses .
A A

Petrographic analysis indicates that the earliest 

mineralogical changes in this suite involved mainly

isochemical (limited mobility) calcic plagioclase blastesis 

(Photo 7) at the expense of pyroxene, hornblende, and 

biotite. Mineralogy was subsequently modified by more 

allochthonous-type metasomatic and hydrothermal processes

which promoted: remobilization of alumina and lime during 

widespread epidotization of plagioclase and mafic minerals

(Photo 8) introduction of granitophile components including 

potash (feldspathization), silica and volatiles; and 

variable degree of recrystallization towards lithologies 

more appropriately assigned to the Massive Granitic Suite.

Thus a broad compositional continuum usually exists between ' 

the two major plutonic suites and the location of geological

contacts approximates the medium of a diffused transition
A

zone.

FELSIC TO INTERMEDIATE INTRUSIVE ROCKS

(MASSIVE GRANITIC SUITE)

This suite was distinguished on the basis of a 

structural style of plutonism in which syn-to post-tectonic 

felsic magma tic -me t a somatic processes dominated over eas-k&r 

metamorphic ones. Accordingly, the relevant classifications 

parameters used in demarking this suite are:

1) Gross fabric

2) Degree of recrystallization
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3) Mineralogical associations and abundances

4) Composition (after Streckeisen 1975) and homogeneity

5) Colour index and colouration

6) Contact relationships and intrusive styles

The most prominant and widespread members of this suite 

are composed of quartz monzonite, granodiorite, and granite 

composed of simple assemblages which include plagioclase * 

potassic feldspar -f quartz 4- biotite ^ muscovite nh 

hornblende with accessory epidote, chlorite, sphene, 

opaques, carbonate, tourmaline, apatite, and monzonite. The 

rocks are often porphyritic with aligned augen composed of 

subidiomorphic quartz and potash feldspar intergrowths. 

Less typical associated rock types include unmetarmophosed 

mafic intrusive bodies of dioritic affinity, aplite dikes

and sills, pegmatitic dikes, hypabyssal intrusives,
io*v*TfP*"

migmatized contact phases, and assimilated hybrid granitic
\

rocks. The dominant felsic members are typically of uniform
* 

composition, massive to seriate, low incolour index ^10
A

percent), and pinkish to red coloured, though colouration 

alone could not be used as a sole or significant 

classification criteria.

Emplacement of the Massive Granitic Suite is 

characterized by a variety of mobile and forceful 

penetrations ranging from early magmatic intrusion of 

variable sized plutons along structural weaknesses (see Map 

P.2406, back pocket) to extensive and diffused 

transformatipns associated with late metasomatic fronts.
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The megastructure of batholithic components in relation to 

older rock units suggests a dominantly diapiric emplacement

tectonically controlled by pre-existing or activated planes 

of weakness. Contact with supracrustals is dominantly

intrusive with accompanying coarsening of grain sizes, 

stromatic migmatization by metatexis, shearing, amphibolite 

facies contact metamorphism, and potassic hydrothermal 

alteration in places. Potash metasomatism and emplacement

of structurally controlled quartz veins followed very late 

magmatic separation of hydrous fluids at mesozonal levels.

LATE PRECAMBRIAN 

MAFIC INTRUSIVE ROCKS

Post-granitic mafic intrusions include 

northwest^trending and east-northeastjftrending diabase dikes

and minor irregularly shaped gabbroic bodies within granitic 

rocks. The dikes range from a few centimeters to more than

100 m wide with chilled fine-grained margins adjacent to 

intruded rocks. Relative ages of these dike swarms have not 

been determined in the map-area but Rupert (1979, p.42) and 

Collins and Quirke (1926, p.36-39) report locally an older 

age for the northwest fault-controlled swarm and a 

cumulative time interval of intrusion for both swarms in the 

Late Precambrian.

The northwest dikes tend to be more recessive 

weathering, faintly foliated in places, sinuous in length, 

and more altered than the younger more resistant and 

relatively fresh ophitic-textured set. Petrographically the
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older set consists of about 50 percent subhedral laths of 

unzoned saussuritized plagioclase (Ans3)r subophitically 

embayed by large prismatic plates of clinopyroxene (40 

percent)/ heavily altered to tremolite-actinolite. s 

Interstitial magnetite, micrographic aggregates of 

quartz-feldspar, blue-green amphibole, epidote and chlorite 

make up the remaining constituents. The younger diabase is 

often porphyritic with large (up to l cm) zoned phenocrysts 

of plagioclase rimmed by poikilitic margins bearing 

clinopyroxene inclusions. In the groundmass labradorite is 

ophitically embedded in subhedral plates of clinopyroxene. 

Accessories include magnetite, olivine, and phlogopite.

Gabbroic bodies tentatively included in this suite of 

Mafic Intrusives are of irregular and limited extent, occur

associated with dike interiors, and as discrete plutons 

within the granitic terranes. Mineralogy is similar to that 

of the younger dikes and near the Catfish Lake microwave 

tower plagioclase phenocrysts up to 10 cm long were observed 

in gabbro close to a younger-type diabase dike. 

CENOZOIC 

QUATERNARY 

PLEISTOCENE AND RECENT

Solid rock formations in the map-area are covered by 

thin discontinuous sheets of Wisconsinan glacial tills,

outwash deposits, and Lake Minong stage terraces (Phillips
** -~ 

1980). Recent swamp and stream deposits have developed A

along most of the main watercourses.
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Glacial striae directions fall in the range S25-45W and 

align with topographic features formed and enhanced by

glaciation, which has markedly incised and broadened 

southwest trending lineaments. A major glaciofluvial

spillway once occupied a broad drainage basin along the east 

side of the map-area and resultant deposits of sand, gravel, 

and mixed tills occur along Highway 17 where a few wayside 

pits have been intermittently worked. To the west another

major spillway occurred along the Dore River valley which in 

places is now flanked by steep banks of glaciofluvial 

gravels. Flat plains of well sorted fine sands east of the 

Dore River and north of Black Trout Lake occur at about 300 

m elevation above sea level and most likely correspond to 

proglacial Lake Minong stage terraces (Phillips, 1980).

A thin mantle (generally *Cl m thick) of unstratified 

basal tills occurring in discontinuous sheets of ground

moraine, and small kames in bedrock depressions transverse 

to ice movement make up the most common surficial deposits 

in the map-area. A poorly drained plateau in the northern 

part, of Bailloquet Township may be part of a former 

peneplain now segmented and raised to a common level along 

the emergent shore lands of the Lake Superior Basin (Bell 

1905). 

METAMORPHISM AND ROCK ALTERATION

Within the map-area supracrustal rocks of the Wawa Belt 

have been affected by regional metamorphism, contact 

metamorphism, and wide-spread, structurally localized
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quartz-carbonate and potassic alterations associated with 

late hydrothermal magmatic emanations following the 

emplacement of granitic batholiths.

In southeastern parts of the area, and at distances of 

greater than about a kilometer from the granitic contact, 

the characteristic metamorphic index assemblages in 

regionally metamorphosed mafic metavolcanics and 

fine-grained metasediments range from the low 

(quartz-albite-epidote-biotite) to high 

(quartz-albite-muscovite-chlorite) subfacies of the 

greenschist grade (Winkler 1974, Turner 1968), with 

variations apparently closely related to the intensity of 

deformation the rocks have been subjected to. Progressive 

contact metamorphism to the albite-epidote facies occurs

towards the granitic contact and is distinguished by: (1) 

medium grained hornblende hornfels, (2) thin-banded 

stromatic migmatization (layered parallel to relict 

schistosity), (3) development of clustered 

(actinolite-biotite-hornblende) porphyroblastic textures; 

and (4) appearance of garnet in paragneiss and sheared

metavolcanics. Carbonitization, silicification and potash 

metasomatism of supracrustals have also occurred along zones

of structural or compositional permeability, and are 

regionally associated with felsic plutonism.

Within the Granitoid Diatextic Gneisses the complexity 

of gneissic structures, recrystallization textures, 

compositional heterogeneities, and retrograde mineralogical
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relationships derive from a polycyclic metamorphc evolution 

which included an early high-grade anhydrous diatectic 

episode, and a late intermediate-grade hydrating 

remobilization accompanying felsic diapirism. Within

tonalitic gneisses, clinopyroxenes are replaced by 

hornblende calcic-plagioclase rims which in turn are 

ubiquitously epidotized and albitized, along with other 

early ferromagnesian minerals, and are accompanied by late

development of biotite and chlorite. Thus the interpreted
A

sequence of retrograde metamorphism can be expressed as: 

granulite (anhydrous pyroxene gneisses)  > hornblende

granulite or amphibolite  > greenshist 

The retrograde transition involves progressive 

synmetamorphic introduction of water and granitophile 

elements accompanying intrusion by the Massive Granitic 

Suite. 

ROCK GEOCHEMISTRY

Table 2 summarizes rock geochemical data for selected 

samples located on the geological map. Both major oxide and 

trace element analyses are presented. The specific samples 

selected and analytical procedures chosen were mainly 

designed to provide information on the petrogenesis of 

plutonic rocks and molybdenite metallogenesis within them. 

A few analyses of mafic and felsic metavolcanics were also 

included as an aid to classification.

In Figure 2 AFM and CNK plots illustrate compositional 

variations within and between the Granitoid Diatexitic
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Gneiss Suite and the Massive Granitic Suite. In the former 

suite petrochemical heterogeneity has been resolved in 

Figure 2 into three intergral components originally 

segregated under deep-seated isochemical conditions of 

diatexis and metamorphic differentiation. Subsequent 

allochthonous alterations engendered by later magmatic and 

metasomatic effects, accompanying emplacement of the Massive 

Granitic Suite, are further resolved into two distinct

trends which encompass hybrid and assimilated rock types. 

The Sodic Alteration Trend (A in Figure 2) is lithlogically 

characterized by pronounced silicification, depletion of 

ferromagnesian minerals, and plagioclase blastesis; while 

the more common and pervasive Potassic Alteration Trend (B 

in Figure 2) corresponds to remobilizations of CaO and A^Os 

(leading to epidotization), potash feldspar blastesis, 

enrichment of granitophile elements, and biotitization. The 

latter trend ultimately leads to palingenic transformation 

of Diatexitic Gneisses into massive granitic rocks while the 

former trend is more localized, related to hydrothermal 

veins, and drives compositions towards mafic-depleted 

silicified granodiorite end products. In addition the sodic 

trend appears to be associated with molybdenum 

mineralization at Molybdenite Lake and tends to post-date 

and obliterate the Potassic Trend, though in essence the two 

are intimately related.

Trace element data (Table 2) also reveal petrochemical 

dissimilarities between the plutonic rock suites, and the
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higher Co, Gr, and Ni concentrations in particular reflect
*

the simatic affinities of the Diatexitic Gneisses.
A. 

STRUCTURAL GEOLOGY AND STRATIGRAPHIC RELATIONS

The structural geology of the map-area is the product of 

a complex tectonic history, such that a detailed 

stratigraphic reconstruction on the basis of surface geology 

alone is unlikely. Accordingly, geophysical, geochemical, 

airphoto, and drill core data have been used to augment 

surface structural information, particularly in areas of 

high grade metamorphism or tectonism. The map-area includes 

rock types derived from two diachronous cycles of crustal 

evolution involving tectogenesis and continental accretion 

which gave rise to the Wawa structural subprovince (Card et 

al. 1981).

Diatexitic Gneisses bearing melanocratic paleosome 

components represent granitized equivalents of the earliest 

orogenic episode. This gneissic terrain is now dominated by 

structural elements with gently dipping and plunging fabrics 

which define low amplitude domes, basins, antiforms and 

synforms. Card et al. (1981) have shown that in general the 

gneissic rocks structurally overlie and mantle massive 

plutonic bodies and have suggested that gneissic units were 

horizontal, laterally discontinuous sheets, prior to 

diapiric doming. Doming in the vicinity of Molybdenite Lake 

is evidenced by gently-dipping, vertically compressed fabric 

elements of variable strike, tensional release faulting, 

elevated topography, and random plugs of plutonic rocks
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belonging to the potassic massive granitic suite (quartz 

monzonite-granodiorite) which display gradational contacts

with gneissic rocks in he axial part of the deformed dome
A

structure, and are associated with coarse grained milky 

quartz veins.

Within the supracrustal rocks of the second orogenic 

cycle metamorphic structures generally conform in 

orientation with the granitic contact and are subparallel to 

primary layering, with progressive steepening of dips to the 

south. The metavolcanic-metasedimentary belt in the 

map-area is roughly arcuate and convex to the east with 

graded bedding and pillow top indications consistently to 

the southeast. Limited exposure and preservation of primary 

features within supracrustals precludes detailed structural

and stratigraphic interpretations, though some of the 

structural data and lithologic distributions give strong

indications of intense multiple supracrustal folding, and a 

probability that metasedimentary rocks including the Dore 

series underlie the axial area of a tightly folded northeast 

plunging synform overturned to the north as described and

discussed by Goodwin (1962) and Cooke (1937).

Interpreted time-stratigraphic relationships of the 

major rock units are shown in Figure 3. Although detailed 

reconstruction of the timing, sequence, and extent of rock 

forming events during the geologic history of the area is 

problematic; Figure 3 represents relative temporal
i

relationships among the inrusive and supracrustal
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litho/fstratigraphic units as interpreted from structural /
N^ *~*

data and facies changes. A significant volcanogenic 

component in the me t a sedimentary formations, indicated in 

Figure 3 by intercalations, tends to obscure the strati 

graphic limits of these units, such that temporal and
5 5 ' ' ^

spatial stratigraphic trangreaions occur between the major *'
"supracrustal units listed in the "Table of Lithologic Units 

(Table 1) .

Two major transverse faults (Black Trout and Tremblay 

Faults) and a well defined lineament through Molybdenite 

Lake trend northwest across the map-area. Horizontal 

displacement of lithologic units along the faults is left- 

lateral with regional separations of up to l km. Faults are
\^

well defined on aerial photos as linear steep-sided valleys

which cut obliquely across ridges and valleys eroded along 

the strike of folded supracrustal rocks. Part of the

Tremblay Fault is along the supracrustal-granitic contact, 

and south of Black Trout Lake major lithologic disconti 

nuities occur across the Black Trout Fault. Other secondary 

rank more poorly developed lineaments, shear zones^and 

fractures trend northeast and may be related to yet another 

deformational environment. Faulting has in places exerted

strong control on/tthe emplacement of diabase and quartz
A

veins as at Molybdenite Lake.

Structural data west of Catfish Lake confirm localized 

closure of an antiformal, and probably diapiric structural 

element (Attoh 1980, p. 105) plunging to the east away from
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the granitic contact. 

ECONOMIC GEOLOGY

The Molybdenite Lake Area is situated at the western 

limit of the Wawa supracrustal belt close to iron, gold, and 

base metal deposits of the Michipicoten iron ranges. A 

deposit of iron formation (Mildred iron range) and a 

molybdenum prospect at Molybdenite Lake are the only known 

significant mineral deposits in the area. A few gravel

deposits close to Highway 17 have been intermittently 

worked. The following sections summarize information 

derived from field studies and property data compilations 

from mining company and government reports available through 

the Asessment Files Research Office, Ontario Geological 

Survey, Toronto, and the Resident Geologist's Office,

Ministry of Natural Resoures, Sault Ste. Marie. In 

addition, a metallogenic model of molybdenum mineralization

and recommendations for mineral explorationists are

presented.

DESCRIPTION OF PROPERTIES AND MINERAL DEPOSITS

ALGOMA STEEL CORPORATION LIMITED (MILDRED IRON RANGE) (1)

The Mildred range is an iron prospect consisting of ten 

patented claims (Y424-Y433) acquired by the Algoma Steel

Corporation Limited in 1966. Following its discovery in 

1906 by Messrs. Goetz the property was mapped, drilled, 

trenched, and magnetically and gravimetrically surveyed 

during 1908 to 1951, but has never proved sufficient grade 

to go into production. The main iron formation unit

In the interest of rapid dissemination of the result* contained in this Report, tom* of the data may not have been meticulously 
checked. Thug the OGS does not guarantee the accuracy of the* figure* and suggests the reader check original sources.
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outcrops along a prominent ridge in the southeast corner of 

the map-area with three of the claims (Y424-Y427) extending

into Chabanel Township. Descriptions of the property have 

been presented by Rupert (1979), Collins and Quirke (1926),

and Coleman (1906) with additional unpublished reports on 

file at the Resident Geologist's Office in Sault Ste. Marie.

The banded iron formation strikes approximately N6QQE 

and dips from 6QO to 80O to the south with a main zone which 

is continuous over 2350 m length and up to 53 m in width. 

The east end of the main unit is in contact to the north 

with a thin wedge of northeast striking mafic metavolcanic 

flows. These widen out eastwards into a band about 200 m 

across in Chabanel Township where the flows are overlain by 

argillaceous to conglomeratic rocks of the Dore

raetasedimentary series (Rupert 1979). Within the map-area 

most of the main zone is in contact to the north with felsic

pyroclastic rocks that pinch out to the east. The south 

side also contacts felsic pyroclastic rocks including 

crystal tuffs while the west end is structurally complex 

with intrusions of metagabbro and intercalated felsic 

crystal lapilli-tuff separating the three major segments of 

banded iron formation.

The southern segment is structurally complex and covers 

an area 600 m long and 100-120 m wide near the southwest end 

of the range. A thin ^10 m wide) northern segment of 

banded silica low in iron minerals extends 1700 m eastwards 

from the extreme west end of the range and lies about 180 m

In the interest of rapid dissemination of the result* contained in this Report, some of the data may not have been meticulously 
checked. Thus the OGS does not guarantee the accuracy of these figure* and suggest* the reader check original sources.
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north and parallel to the main zone. It is likely that 

prior to structural dislocation and intrusion, the main belt

and the south belt of iron formation were continuous and the 

Mildred range was part of an isoclinal synform subsequently

overturned to the north and disrupted at the west end by the 

Black Trout Lake Fault. A zone of relatively siderite-rich

iron-formation occurs at the southwest end of the southern 

segment. The zone is a brown surfaced phase of siliceous

ironstone with a few white quartz stringers cutting through 

the granular chocolate-stained silica and relatively pure 

siderite layers. The occurrence is situated on the side of 

a steep hill of banded ironstone and contains the highest 

percentage of siderite in the Mildred prospect. The 

observed zone is 30 m long and more than 2 m wide.

An excerpt from an unpublished report by R.W. Marsden

(1948) on the Mildred iron range for the Jalore Mining
a 

Company Limited describes salient results of a detailed -^
A *

geological survey. The survey was conducted under an option 

agreement with Milton Goetz and was the first recorded work 

performed since early shallow tenching in 1908-9:

"The iron formation is a distinctly banded rock 

consisting of "silica" which is sometimes laminated in

layers from a fraction of an inch up to several feet in 

thickness interlayered with thin iron-bearing bands and 

locally with gray to black slate. The silica layers are 

composed of granular, sugary-textured quartz as small grains 

perhaps .5 to 1.5 mm in diameter. The layers vary in color

In the interest of rapid dissemination of the results contained in this R t port, some of the data may not have been meticulously 
checked. Thus the OGS does not guarantee the accuracy of these figures and suggests the reader check original sources.
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from gray-white to brown. Much of the brown coloration may 

be a result of surface weathering. The iron-bearing bands

may have originally consisted of siderite or siderite and 

quartz which is now weathered at the surface to limonite and

hematite ... Locally thin bands contain some pyrite ... In 

general, the sulphides have rather sparse distribution.

At several places the iron formation is interbedded with 

a gray to black slate. The black slate is carbonaceous.

The slate bands are lenticular and usually fine grained, and 

white to gray-white in colour. In several areas the slaty 

phase is near the south contact of the iron formation. In 

field mapping it is noted only in the western part of the 

Range.

In many places the iron formation is much brecciated. 

The breccia consists of angular, often elongated, tabular 

fragments in an iron-bearing or slaty matrix. Locally, the

breccias appear to be along a stratigraphic horizon with 

unbrecciated iron formation on either side and resemble 

edge-wise conglomerates. In the south belt of iron 

formation breccias are common.

The iron formation contains a low percentage of iron. 

It is dominantly a banded silica formation with zones up to 

10 or more feet which contain essentially no iron."

Logs of three drill holes (average depth 100 m) put down 

by Jalore Mining Company Limited in 1949 (Webber 1949) 

describe intersections of "iron formation" composed of 

interbanded cream-coloured siderite and white silica with a

In the interett of rapid d lamination of the mult* contained in thit Report, tome of the data may not have been meticulously 
checked. Thug the OGS doe* not guarantee the accuracy of thete figure* and tuggett* the reader check original sources.
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few magnetite bands in more siliceous parts. No indication 

of ore was found by the drilling or subsequent gravimetric 

surveying and the Jalore option was abandoned in 1951. The 

Algoma Steel Corporation Limited acquired the patented 

Mildred claims in 1966 but no further development work has 

been recorded. The overall average grade of the iron 

formation units probably does not exceed 10 percent though 

localized siderite ironstone concentrations are estimated 

to have greater than 15 percent iron and more than 33 volume 

percent iron minerals. Economic concentrations may also 

occur at depths greater than about 200 m. 

J.E. GRAY (2)

During the 1980 field season two claims were staked at 

the south end of Bailloquet Township in the name of J.E. 

Gray of Sault Ste. Marie. No exploration work has been 

recorded. The west part of the claims is underlain by 

hornfelsic mafic to intermediate metavolcanics dipping 

steeply south and the east part by south-facing fine grained 

wackes and argillites. A mfoth-trending diabase dike 'Z, 

separates the two lithologic units and southwest striking 

Dore conglomerate occurs south of the claims.

The only known previous exploration in this area was 

done by Jalore Mining Company Limited who investigated a 0.8 

by 4.0 km aeromagnetic anomaly along a high ridge just east 

of the Gray claims and extending roughly along the strike of 

the Mildred iron range. Jalore's reconnaissance survey did 

not locate any iron formation deposits along the ridge and

In the interest of rapid domination of the results contained in this Report, tome of the data may not have been meticulously 
cheeked. Thus the OGS doe* not guarantee the accuracy of these figure* and suggests the reader check original sources.



-38-

attributed the anomaly to a band of quartz porphyry^bearing Jl(J)
(T) A 

quartz stringers with pyrite. V^

MOLYBDENITE LAKE PROSPECT (THE INTERNATIONAL NICKEL COMPANY 

OF CANADA LIMITED 1965) (3)

In the vicinity of Molybdenite Lake, several widely 

distributed molybdenum-quartz vein occurrences are present, 

and most of these consist of economically insignificant, 

small, erratically, distributed northeast trending milky

quartz vein systems that dip moderately north and contain 

spotty low-grade ^0.^) to trace molybdenite 

mineralization.

On the main prospect (Figure 4), which covers an area of 

approximately 100 x 300 m at the southeast arm of the lake, 

molybdenite mineralization varies from low concentration

disseminations ^0.^ MoS2) to massive pods (>2.Q* MoS2) a

few centimeters across^and is associated with a large scale
^-^

network of discontinuous to stockwork-like milky-white

quartz veins (Photo 9). The veins strike N30OE (oblique to 

host rock gneissosity) and dip 3QQ Or more to the north. 

They range from a few centimeters to 1.2 m in width, can be 

traced for lengths of up to 25 m and intrude and have 

silicified, for distances of several meters, leucocratic

trondhjemite-granodiorite gneiss which contains abundant 

melanocratic phases contained as elongated schlieren and 

skialiths in the plane of foliation. In places the

grey-toned gneisses grade into irregular areas of pink
5 s

masive quartz monzonite of the Massive Granitic Suite. /\ 
A

In the interest of rapid dissemination of the results contained in this Report, some of the data may not have been meticulously 
checked. Thus the OGS does not guarantee the accuracy of these figures and suggests the reader check original sources.
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Mineralization is erratic and many of the veins appear to be 

barren under hand lens, Hydrothermal-pneumatolytic

alteration suites observed near mineralization incude milky 

quartz-intermediate plagioclase, quartz-sericite-pyrite, *

epidote, biotite, chlorite, tourmalins-HLn decreasing \f) 

relative abundance. Recrystallized phases are abundant but 

potassic alteration, pegmatitization and aplites were not 

observed adjacent to mineralization, this being in contrast

with their close association to molybdenum-quartz veins at 

Lateral Lake and other Precambrian molybdenum-bearing 

deposits (Mccarter 1980, Colvine 1978). These were however, 

observed in association with barren quartz-veins on the 

flanks of the Molybdenite Lake Dome suggesting that the main 

prospect was metatectically mineralized at mesozonal depths, 

below the crustal levels of a thermal potassic front. 

Highest concentrations of molybdenite occur associated with 

larger accretionary veins up to 1.2 m wide where highest 

concentrations of MoS2 occur mostly as massive smears (up to 

l cm thick) along the vein contacts, and in slip planes and 

fractures which are disposed at various random angles to the

contacts within both quartz veins and gneiss. Massive pods

and smears along slip planes, and disseminations of euhedral IA~
^ A

molybdenite in microfractures as hexagonal flakes up to 1.5 

cm across occur in the quartz and in the granitoid rocks up 

to 0.3 m from the contact. Ferrimolybdite staining is not 

common but coarse grained biotite selvedges are associated 

with some veins and pyrite, chlorite, magnetite, tourmaline,

In the interest of rapid dissemination of the remits contained m this Report, tome o f the data may not have been meticulously 
cheeked. Thus the OGS does not guarantee the accuracy of these figure* and suggests the reader check original sources.
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chalcopyrite and bismuthinite2 are minor accessories.

In 1940 Superior Molybdenum Company Limited extracted a

selected bulk sample of 98 tons from several trenches on the 

main showing for which assays conducted by the Mines Branch

in Ottawa yielded an average grade of Q.5% MoS2. Subsequent 

cut-line grid exploration work done jointly by the Algoma 

Central and Hudson Bay Railway Company, and by the 

International Nickel Company of Canada Limited from 1963 to 

1965 (Vuori 1965) (soil and bedrock geochemistry, 

geophysics, detailed mapping, trenching and drilling) proved 

unfavourable as no average grade or size of potential ore 

body could be accurately determined from surface.work. Bore 

hole intersections (5 holes totalling 458 m) indicated the 

occurrence of fewer, narrower and lower grade

molybdenite-quartz veins than in surface showings suggesting 

attenuation of veins with depth. No further development

work has been done on the prospect since cancellation of the

claims in 1965.

SURLUGA CLAIMS (ALGOMA ORE PROPERTIES, DATE UNKNOWN) (4)

Since the early 1900's the map-area has undergone a long 

history of intermittent and mostly unrecorded exploration 

for iron, gold, and base metals which are known to occur in

the area of the Michipicoten iron ranges (Rupert 1979, 

p.8-14). Scant records received from Algoma Ore Properties 

Limited at the Sault Ste. Marie Resident Geologist's office 

refer to a trenched quartz vein containing traces of 

chalcopyrite with coarsely crystalline pyrrhotite and

2 Mineral identification (X.R.D.) by Geoscience
In the intJiai]PQlr4)fcCrairfd^ti3r# #bfcOfe4K2TW not have been meticulously 
cheeked. Thug the OGS doe* not guarantee the accuracy of these figures and suggests the reader check original sources.
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fine-grained magnetite, hosted in chloritized metavolcanics 

on the defunct Surluga claims north of Black Trout Lake.

Little information is available on this occurrence and the 

current survey was unable to locate the two described 

trenches which are over 20 years old and occur in a swampy 

area of sparse outcrop. 

MOLYBDENUM METALLOGENESIS - INTERPRETIVE MODEL

Theoretical developments in metallogenic models of Early 

Precambrian molybdenum-bearing deposits in Superior Province 

are summarized by Colvine and Sutherland (1979). They point 

out that different interpretive models of mineralization are 

applicable depending on the detailed geological situation 

involved and give several examples. Additional examples of 

significant molybdenum-bearing deposits in Precambrian

shield settings are given by Sinclair (1979), Findlay and 

Ayres (1977), Ayres and Findlay (1976), and Kirkham (1972).

Limited understanding of this enigmatic and diverse class of 

deposits derives from the unique nature of the intergrated 

processes involved in the metallogenic behaviour of

molybdenum in early crustal evolution, as compared to the
M M

better documented, jfcesozoic and younger, Cordilleran J ^
A

porphyry-type deposits.

At Molybdenite Lake an elevated area of denuded gneissic 

granitoid rocks comprises remanents of a multiply deformed 

low amplitude domal structure typical of gneissic terrains 

in the Wawa Subprovince (Card et al. 1981). The axial areas 

of the structure, and a system of northeast-trending fault

In the interest o f rapid dissemination of the results contained in this Report, tome of the data may not have been meticulously 
checked. That the OGS doe* not guarantee the accuracy of the*e figure* and suggests the reader check original source*.
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zones transecting the lake in several places, probably 

provided a complex of structural pervious pathways. These

directed the regional movement of extensive late-stage 

hydrothermal fluids, associated with pervasive Algoman-type 

felsic potassic magmatism, at the wane of the last episode 

of volcanism in the Wawa supracrustal belt. Under 

favourable conditions of hydrothermal-pneumatolytic 

migration and wall rock composition, mineralized 

molybdenum-quartz veins have resulted. The hydrothermal 

medium provided the concentrating process in molybdenum

metallogenesis by mobilization of this element, via 

sequential geochemical fractionation from a primordial 

diffused siderophile association, into a concentrated late 

magmatic chalcopyrite association. A metallogenic model is

schematically represented in Figure 5. Structurally 

controlled ascending mineralizers were best developed in

circumstances where they permeated early metalliferous 

paleosomes with associated molybdenum, which was readily 

scavanged {anion complexing), transported, and concentrated 

by precipitation at sites of appropriate pressure, 

temperature, and sulfur fugacity. Metalliferous paleosomes 

underlying the dome structure may be related to ancient 

volcanic conduits along prominent paleofaults.

Mineralized veins are closely spatially associated with 

melanocratic paleosomes in a trondhjemitic gneiss which can 

be recognized as an inhomogeneous diatexite probably formed 

under historically atypical deep-seated metamorphic

In the intern* o f rapid dissemination of the result* contained in this Report, tome of the data may not have been meticulously 
checked. Thug the OGS does not guarantee the accuracy of these figures and suggests the reader check original sources.
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conditions of disequilibrium and high geothermal gradients 

during Early Archean tectogenesis. The preferential 

siderophile geochemistry of molybdenum preculdes a 

metallogenic model in which lithologies of granitic

compositions provide source rocks for later molybdenum 

concentration by hydrothermal-pneumatolytic mechanisms. 

Accordingly, melanocratic paleosomes which may at depth 

include primordial mafic volcanogenic elements (Card et

al. 1981) such as paleointerflow sediments and iron-rich 

fumarolic deposits would provide the best repositories of Mo 

and S (Cameron and Garrels, 1980), being closely derived 

from undepleted mantle concentrations, for later 

mineralizing mechanisms. Widespread crustal accreton of 

molybdenum may have been an unique process in this metal's

geochemical evolution which was closely linked to the late 

stage of cratonization represented by extensive Archean

felsic plutonism.

Styles of foliation, folding, faulting, and fracture 

patterns comprise the structural features in the Molybdenite 

Lake Area which suggest that tensional release faulting

occured around a complex axis of a deformed, low amplitude, 

gneissic dome structure. Such a model (Figure 5) might 

account for the wide distribution of low-grade 

molybdenum-quartz vein occurrences around the lake.

Similar metallogenic processes are applicable in models 

proposed for molybdenum mineralization at the Lateral Lake 

Stock, District of Kenora (Mccarter 1980, Page 1979). East.

In the interest o f rapid dissemination of the results contained in thu Report, tome of the data may not have been meticulously 
checked. That the OGS doet not guarantee the accuracy of theee figure* and suggests the reader check original sources.
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of the map-area in Lastheels Township, foliated

metasedimentary blocks in trondhjemite occur at the

Peter-Quilty molybdenum prospect (Sage, 1979) which is 

considered to be of a similar metallogenesis to the

Molybdenite Lake prospect, but a at shallower crustal 

level. This is based on the smaller dimensions of, and more 

pervasive alteration associated with molybdenum-quartz 

veins, presence of aplite dikes, size and composition of

xenoliths with dominating intrusive-type migmatization 

versus granitization, lack of well-developed gneissosity, 

and associated widespread potassic alteration. 

RECOMMENDATIONS FOR FUTURE MINERAL EXLORATION

Economic mineralization has not been substantiated at 

Molybdenite Lake. However, because of the erratic grade and

distribution of molybdenum-quartz veins, previous workers 

have indicated uncertainty in determination of average grade
s*

and tonnage over a potentially mine^fable area. Very finely
*s 

disseminated molybdenite and random high conentrations also

complicate evaluation attempts. Geochemical exploration

studies at Setting Net Lake by Wolfe (1973) provide useful
J 

aditional information on surveys over Precambrian Cu-Mo

mineralization.

Within the map-area the most favourable areas for 

further molybdenum prospecting occur around the Molybdenite 

Lake prospect which is favourably located should development 

prove feasible. Study of the geological setting and 

lithologic relationships around the main showing suggest a
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metallogenic model (see Molybdenum Metallogenesis) from 

which can be drawn certain geological criteria relevant to 

further exploration strategies:

1) Mineralization is hosted within polycyclic 

trondhjemite-tonalite diatexitic gneisses comprising a 

basement enclave with abundant granitized mafic paleosomes.

2) Near the molybdenum-quartz veins, diatexitic gneisses 

have been silicified and recrystallized to granodiorite by 

depletion of mafic constituents. Alteration mineral suites 

include both hydrothermal and pneumatolytic associations 

including quartz-intermediate plagioclase, 

quartz-sericite-pyrite, ^ epidote, biotite, chlorite, 

tourmaline (decreasing relative abundance). In spite of 

subsequent metamorphism, alteration recognizeably does not

bear affinity to porphyry-type systems, being rather the 

result of late magmatic (mesozonal) remobilizations on a

batholithic scale during the Early Precambrian. 

Accordingly, alteration minerals serve only as general 

indicators of areas of possible molybdenum mineralization, 

the greater majority being associated with barren milky 

quartz veins.

3) Late stage hydrothermal-pneumatolytic fluids 

concentrated, transported and precipitated molybdenum-quartz 

veins within structural pervious conduits and traps within a 

gneissic dome centered around Molybdenite Lake. Molybdenum 

was remobilized from metalliferous paleosomes of primordial 

volcanogenic origin during metasomatism and palingenesis of
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Diatexitic Gneiss by post-Dorean felsic plutonic diapirism.
A

Conspicuous melanocratic schlieren and skialiths are 

spatially associated with mineralization. 

4) Northeast-trending faults and lineaments strongly 

controlled emplacement of molybdenum-quartz veins and are 

high priority targets for reconnaissance geological 

surveying.

Apart from the Mildred occurrence, no other ironstone 

bearing deposits were encountered and exploration for iron 

commodities is not recommended within the intensely deformed 

and metamorphosed metavolcanic suites north of the Magpie 

River as these have previously been extensively prospected 

and are probably not stratigraphically equivalent to 

metavolcanics hosting the Michipicoten iron ranges (Collins

and Quirke 1926, p.14-15).

REFERENCES

Ayres, L.D. and Findlay, D.J.

1976: Precambrian Porphyry Copper and Molybdenum Deposits 

in Ontario and Saskatchewan; p.39-4l in Report of 

Activities, Part B; Geological Survey of Canada, 

Paper 76-IB.

Attoh, K.

1980: Stratigraphic Relations of the Volcanic and

Sedimentary Successions in the Wawa Greenstone Belt, 

Ontario; in Current Research, Part A, Geological 

Survey of Canada, Paper 80-1A, p.101-106.

Bell, J.M.



-47-

1905: Iron Ranges of Michipicoten West, Ontario Bureau of 

Mines Annual Report, 1905, Volume 14; Part l, 

p.278-355. Accompanied by Map 14A, scale 1:126,720.

Bennett, Gerald, and Thurston, P.C.

1977: Geology of the Pukaskwa River-University River Area, 

Districts of Algoma and Thunder Bay; Ontario Div. 

Mines, GR153, 60p. Accompanied by Maps 2332 and 

2333, scale 1:63,360 or l inch to l mile; and chart.

Breaks, F.W., Bond, W.D., and Denver Stone

1978: Preliminary Geological Synthesis of the English River 

Subprovince, Northwestern Ontario and its Bearing 

Upon Mineral Exploration; Ontario Geogical Survey, 

Miscellaneous Paper 72, 55p. Accompanied by Map 

P.1971, scale 1:253,440.

Cameron, E.M. and Garrels, R.M.

1980: Geochemical Compositions of Some Precambrian Shales

from the Canadian Shield; Chemical Geology, Volume 28 

(1980), p.181-197.

Card, K.D., Percival, J.A., Lafleur, J., and Hogarth, D.D.

1981: Progress Report on Regional Geological Synthesis,

Central Superior Province; in Current Research, Part 

A, Geological Survey of Canada, Paper 81-1A, p.77-93.

 Cobbuii, Oilli^n

4-Q O Q i Molybdenum in the Annual Number; the Wuj.Lliei.ii M i ne L* 

Puejoj Nuv. 27, 1900, p.DIO BIO.

Coleman, A.P.

1906: Iron Ranges of Eastern Michipicoten; Annual Report,



-48-

Ontario Bureau of Mines, Volume 15, Part l,

p.173-206.

Collins, W.H. and Quirke, T.T. 

1926: Michipicoten Iron Ranges; Geological Survey of Canada

Memoir 147, 170p. Accompanied by Map 1972. Scale

1:63,360. 

Colvine, A.C. 

1978: Early Precambrian Porphyry Deposits; p.216-217 in

Summary of Field Work, 1978, by the Ontario

Geological Survey, edited by V.G. Milne, O.L. White,

R.B. Barlow, and J.A. Robertson, Ontario Geological

Survey, Miscellaneous Paper 82, 235p. 

Colvine, A.C. and Sutherland, I.G. 

1979: Early Precambrian Porphyry Deposits; p.230-232 in

Summary of Field Work, 1979, by the Ontario

Geological Survey, edited by V.G. Milne, O.L. White,

R.B. Barlow, and C.R. Kustra, Ontario Geological

Survey, Miscellaneous Paper 90, 245p. 

Cooke, H.C. 

1937: Structure of the Dore Series, Michipicoten District,

Ontario; Transactions Royal Society of Canada,

Section IV, 1937, p.69-80. 

Findlay, D.J. and Ayres, L.D. 

1977: Lang Lake - and Early Precambrian Porphyry

Copper-Molybdenum in Northwestern Ontario; in Report

of activities, Part B, Geological Survey of Canada

Prop. 77-1B, p.25-28.



-49-

Goodwin, A.M.

1962: Structure, Stratigraphy, and Origin of Iron

Formations, Michipicoten Area, Algoma District, 

Ontario, Canada. Geological Society of America

Bulletin, Volume 73, p. 561-586. 

Kirkham, R.V. 

1972: Geology of Copper and Molybdenum Deposits; p. 82- 87 in

Report of Activities, Part A, Geological Survey of

Canada, Paper 72-1A.

Leahy, E. J., Rupert, R. J., Giblin, P. E. and Giguere, J. F. 

1971: Wawa Sheet, Districts of Algoma and Sudbury, Ontario

Department of Mines and Northern Affairs Map P. 640,

scale 1:126,720. 

Logan, W. E. 

1863: Geology of Canada: Geological Survey of Canada,

Report of Progress to 1863, p. 53-55. 

Marsden, R.W. 

1948: The Mildred Iron Range, Michipicoten District,

Ontario; unpublished report prepared for the Jalore

Mining Corporation; Resident Geologist's Files,
A

Ontario Ministry of Natural Resources, Sault Ste.

Marie, and Assessment Files Research Office, Ontario

Geological Survey, Toronto, 16p. 

Mccarter, Paul 

1980: Geology and Mineralization of the Lateral Lake Stock,

District of Kenora, Northwestern Ontario, Master of

Science Thesis, Oregon State University, 141p.



-50-

Mehnert, K.R.

1968: Migmatites and the Origin of Granitic Rocks. 

Elsevier, Amsterdam, 393p.
rt '

Milne, V.G. et al.'Authors. *
A

1972: Manitouwadge-Wawa Sheet, Districts of Algoma,

Cochrane, Sudbury and Thunder Bay, Ontario; Ontario 

Division of Mines Compilation Map 2220. Scale 

1:253,440.

Moore, E.S. and Armstrong, H.S.

1946: Iron Deposits inj| the District of Algoma; Ontario /* 

Department of Mines Annual Report, 1946, Volume 55, 

Part 4, p.1-118. Accompanied by Maps 1946-4 to 

1946-8.

Page, R.O.

1979: Lateral Lake Area, District of Kenora; p.92-96 in 

Summary of Field Work, 1979, by the Ontario 

Geological Survey, edited by V.G. Milne, O.L. White, 

R.B. Barlow, and C.R. Kustra, Ontario Geological 

Survey, Miscellaneous Paper 90, 245p.

Phillips, B.A.M.

1980: The Morphology and Processes of the Lake Superior 

North Shore; p.407-415 in The Coastline of Canada, 

S.S. McCann, editor; Geological Survey of Canada, 

Paper 80-10, 439p.

Rupert, R. J.

1979: Geology of McMurray Township and Parts of Surrounding 

Townships, District of Algoma; Ontario Geological



-51- 

Survey OFR 5283, 170p. Accompanied by Map P.828,

Scale 1:15,840.

Sage, R.P.

1980; Wawa Area, District of Algoma; p.47-50 in Summary of 

Field Work, 1980, by the Ontario Geological Survey, 

edited by V.G. Milne, O.L. White, R.B. Barlow, J.A. 

Robertson and A.C. Colvine, Ontario Geological 

Survey, Miscellaneous Paper 96, 201p.

Sage, R.P.

1979: Wawa Area, District of Algoma; p.48-53 in Summary of 

Field Work, 1979, by the Ontario Geological Survey, 

edited by V.G. Milne, O.L. White, R.B. Barlow, and 

C.R. Kustra, Ontario Geological Survey, Miscellaneous 

Paper 90, 245p.

Sinclair, W.D.

1979: Copper-Molybdenum Occurrences in the Matachewan Area, 

Ontario; p.253-258 in Current Research, Part A, 

Geological Survey of Canada, Paper 79-1A.

Stockwell, C.H.

1963: Age Determinations and Geological Studies, Part l,

Isotopic Ages, Report 3, p.82; compiled by J.A.

Lowdon, Geological Survey of Canada, Paper 62-17,

140p.

Streckeisen, A. 

1975: To Each Plutonic Rock its Proper Name; Earth-Science

Reviews, Volum 12 (1976), p.1-33. 

Turner



5 -52- 

1968: Metamorphic Petrology, Mineralogical and Field

Aspects; McGraw Hill Book Company, New York, 403p. 

Vokes, P.M. 

1963: Molybdenum Deposits of Canada; Geological Survey of

Canada, Economic Geology Series No.20, 332p. 

Vuori, H.F. 

1965: A.C.R. Option, Molybdenite Lake Property; unpublished

report prepared for the International Nickel Company

of Canada Limited, Resident Geologist's Office,

Ontario Ministry of Natural Resources, Sault Ste.

Marie and Assessment Files Research Office, Ontario

Geological Survey, Toronto. 

Webber 

1949: The Mildred Iron Range; Report of Drilling - Sept. 9

to Oct. 22, 1949; unpublished report prepared for the
G)rp*r*JiV"V.

Jalore Mining Company Limited, Resident Geologist's 

Office, Ontario Ministry of Natural Resources, Sault 

Ste. Marie and Assessment Files Research Office, 

Ontario Geological Survey, Toronto, 3p.

Winkler, Helmut G.F., Fourth Edition

1974: Petrogenesis of Metamorphic Rocks, Springer-Verlag 

New York Incorporated, 334p.

Wolfe, W.J.

1973: Geochemical and Biogeochemical Exploration Research 

Near Early Precambrian Porphyry type Molybdenum- 

Copper Mineralization, Northwestern Ontario Canada, 

Journal of Geochemical Exploration Volume 3, p.25-41.



-53-

TABLE 1: Table of Lithologic Units for the Molybdenite Lake 

—————-——Area ___^_____________________^__________^___^_^____^^___^

PHANEROZOIC 

CENOZOIC

QUATERNARY

PLEISTOCENE AND RECENT

Swamp and stream deposits, basal till, 

outwash sand and gravel deposits

Unconformity 

PRECAMBRIAN

LATE PRECAMBRIAN

MAFIC INTRUSIVE ROCKS

Diabase, porphyritic diabase, minor gabbro

Intrusive Contact 

EARLY PRECAMBRIAN (ARCHEAN)

FELSIC TO INTERMEDIATE INTRUSIVE ROCKS (Massive 

Granitic Suite)

Pegmatitic muscovite granite, porphyritic 

•quartz-eye 1 granite, quartz monzonite,

granodiorite, hybrid granite, injection gneiss, 

migmatite, biotite/hornblende granodiorite,

biotite-quartz monzonite, muscovite 

granodiorite, minor trondhjemite diorite, quartz 

diorite, aplite, weakly porphyritic hypabyssal 

felsic intrusive rocks.

Intrusive Contact
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MAFIC TO FELSIC METAMORPHIC AND INTRUSIVE ROCKS

/ 7('Diatexitic Gneiss-* Suite)

Foliated and massive trondhjemite, 

porphyroclastic biotite/hornblende leucogneiss, 

minor granodiorite, heterolithic granitic rocks, 

tonalite gneiss, mesocratic schlieritic 

migmatite gneiss, mesocratic biotite/hornblende 

gneiss, minor biotite-schist, amphibolite 

paragneiss, minor psammitic gneiss, mesocratic 

to melanocratic granofels.

Relationship Unknown

MAFIC INTRUSIVE ROCKS

Diorite, gabbro

Intrusive Contact

METASEDIMENTS

Upper Metasediments (Dore Formation)

Polymictic and felsic intrusive-clast

conglomerate; conglomeratic lithic wacke, lithic
t -fc 

arenite, argillite; minor inercalated tuff .

Unconformity 

Lower Metasediments

Amphibole-biotite paragneiss, associated 

migmatite, argillite, argillaceous lithic wacke, 

lithic wacke, biotite-feldspar schist, 

leucocratic paragneiss, lithic arenite 

METAVOLCANICS

Iron Formation
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Interbedded ferruginous chert and argillite with 

thin banded siderite, hematite, magnetite and 

pyrite ironstone

Felsic Metavolcanics

Lapilli-tuff, tuff-breccia, pyroclastic breccia 

(predominantly monolithic), quartz-feldspar 

porphyry, felsic to intermediate massive flows, 

crystal lapilli-tuff, crystal tuff, banded 

porphyritic flows, coarse autoclastic breccia, 

sericite schist, chlorite-sericite schist, minor 

metasdimentary and mafic metavolcanic 

intercalations, felsic hornfels, orthogneiss, 

migmatite

Mafic Metavolcanics

Chlorite schist, chlorite-biotite schist, minor 

metasedimentary and felsic metavolcanic 

intercalations, hornblende plagioclase 

orthogneiss, amphibolite, garnet amphibole 

schist, associated migmatite, massive 

porphyritic flows, ophitic-textured rocks,

massive medium to fine grained 

chlorite-amphibole hornfels, pillowed and 

amygdaloidal flows, minor intermediate 

metavolcanics, pyroclastic and autoclastic rocks



Slo

Photo 1: Laminated felsic lapilli-tuff displaying elongated 

monolithic fragments, Black Trout Lake.

Photo 2: Photomicrograph (crossed nicols, X25) of felsic
*

crytal tuff displaying aligned albite augen draped 
\

by a schistose matrix of quartz, feldspar, biotite 

and chlorite, Highway 17 north of Catfish Lake.



Photo 3: Lensoid bedding in graded argillaceous wacke, 

Highway 17 north of Black Trout Lake.

Photo 4: Photomicrograph (crossed nicols, X25) of

argillaceous lithic wacke displaying tuffaceous 

microbrecciated plagioclase fragments in a

recrystallized schistose matrix (biotite-
c

carbonate-quartz-lithL fragments).
o
A
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Photo 5: Dore conglomerate along Highway 17 south of Black 

Trout Lake.

••'•

;, . "•..'''•^:':y^k'i ' ' ,. 
.,. •.•'i ^'i': J.:TS'*'* : .^' : ' -

Photo 6: Granitoid diatexitic gneiss displaying nebulitic 

(ghost) schlieritic, and opthalmitic (augen)

structures; leucosome-biotite trondhjemite,
lit, 

melanosome-plagioclase biotite .
A



Photo 7: Photomicrograph (crossed nicols, X25) of 

trondhjemite gneiss displaying large plagioclase 

crystal with dusty epidote alteration set in a 

recrystallized granular matrix.
9 17-

Photo 8: Photomicrograph (plain polarized light, X25) of

. epidotized tonalite gneiss, euhedral epidote
after- 

grains occur in layers as alterations fr MI

plagioclase and biotite.
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Photo 9: Milky quartz vein (1.2 m wide) occupying fissure 

in silicified and recrystallized gneiss, 

Molybdenite Lake prospect.



LIST OF PROPERTIES

1. Algoma Steel Corporation (Mildred Iron Ooouggenoo)

2. Gray, J. E.

3. Molybdenite Lake Prospect (The International Nickel Company 
of Canada Ltd. 1965}

l Only current and defunct properties for which geological or
related information is available are listed and located on 

x the map-face.

MINERAL AND METAL OCCURRENCES REFERENCE

ep epidote

Fe iron

Mo molybdenum

qv quartz vein
r

tour tourmaline
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LEGEND 

Molybdenite Lake Area

PHANEROZOIC 

CENOZOIC

QUATERNARY

PLEISTOCENE AND RECENT

Swamp and stream deposits, basal 

till, outwash sand and gravel 

deposits 

Unconformity 

PRECAMBRIAN

LATE PRECAMBRIAN

MAFIC INTRUSIVE ROCKS

8a Diabase, minor gabbroic bodies 

8b Porphyritic diabase

Intrusive Contact 

EARLY PRECAMBRIAN (ARCHEAN)

FELSIC TO INTERMEDIATE INTRUSIVE ROCKS 

7a Unsubdivided

7b Pegmatitic muscovite granite dikes 

7c Porphyritic 'quartz-eye 1 granite,

quartz monzonite, granodiorite 

7d Assimilation hybrid granitic rocks 

7e Injection gneiss, migmatite 

7f Massive to weakly foliated biotite 

aa^evhornblende granodiorite, 

biotite quartz monzonite, muscovite
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granodicrite, minor trondhjemite 

7g Diorite, quartz diorite 

7h Aplite dikes, sills 

7i Hypabyssal felsic intrusive rocks,

weakly porphyritic 

Intrusive Contact

MAFIC TO FELSIC METAMORPHIC AND INTRUSIVE ROCKS 

6a Unsubdivided 

6b Trondhjemite gneiss, porphyroclastic

biotite/hornblende leucogneiss,

minor granodiorite 

6c Weakly foliated to massive

trondhjemite

6d Heterolithic granitic rocks 

6e Tonalite gneiss 

6f Porphyroclastic

trondhjemite-tonalite gneiss,

migmatitic, wfcfefe paleosome* ^*

pelitic and mafic metavolcanic rocks

cartographic 

revision

6h

6i

6g Mesocratic schlieritic migmatite 

gneiss

6i Mesocratic biotite/hornblende gneiss 

with cumulophyric clusters of mafic

minerals, minor biotite schist 

6j Amphibolite paragneiss, minor 

psammitic gneiss
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6j 6k Mesocratic, melanocratic granofels

Relationship Unknown 

MAFIC INTRUSIVE ROCKS

5a Unsubdivided 

5b Diorite, gabbro 

Intrusive Contact 

METASEDIMENTS

Upper Metasediments (Dore Formation)

4a Polymictic, felsic intrusive-clast 

conglomerate ————————"—"^*

4b Conglomeratic lithic wacke, lithic 

arenite, argillite, junior intercalated tuff'——————————^

Unconformity 

Lower Metasediments

Change unit 3a Unsubdivided

unit 3b Amphibole-biotite paragneiss,

2 to 3 on associatd migmatite

Map, also 3c Argillite, argillaceous lithic wacke

3d Lithic wacke

2f —> 3e Biotite-feldspar schist

2h —> 3f Leucocratic paragneiss, lithic

	arenite

Iron Formation

IF Interbedded ferruginous chert and

argillite with thin banded siderite, 

hematite, magnetite and pyrite
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ironstone

Felsic Metavolcanics ' 

2a Unsubdivided 

2b Lapilli-tuff, tuff-breccia,

pyroclastic breccia, predominantly 

monolithic

2c Quartz-feldspar porphyry

change unit 2d Felsic to intermediate massive flows 

3 on Map 2e Crystal lapilli-tuff, crystal tuff 

to 2 2f Banded porphyritic flows

2g Coarse autoclastic breccia

2h Sericite schist, chlorite-sericite

schist 

2i Minor-metasediment**y, mafic

metavolcanic intercalations 

2j Felsic hornfels, orthogneiss,

migmatite

Mafic Metavolcanics 

la Unsubdivided 

Ib Chlorite schist, chlorite-biotite

schist 

le Minor metasediment**?, felsic

metavolcanic intercalations 

Id Hornblende plagioclase orthogneiss,

amphibolite, garnet amphibole

schist, associated migmatite 

le Massive porphyritic flows,
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ophitic-textured rocks 

If MaiBi**i medium Lu ri

Ghlorite-amphibole hornfels 

lg Pillowed, amygdaloidal flows 

Ih Minor intermediate metavolcanics 

li Pyroclastic, autoclastic rocks
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reqwres Me dinel authorization of Hie Chief Geotocot Except where 
indicated m the side notes the text accompanying a symbol cannot be chan fed.

NOTES

A. Show the dip of a structure, contact etc. by a shorl line (or arrow to indicate 
top determination) drawn from the symbol. Do not use * separate detached 
strike and dip symbol. The actual dip reading may be shown.

Eiampte' not

8. When submritinf a prettmifiary or final map manuscript, check off, in the 
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to match map face treatment
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DO NOT REPEAT IN SYMBOL LIST. (SEE NOTE D).

a. o  Test pit

d.

Dump.

Exploration trenching.

Adit

OCCURS 
(Note B)

D

D

Sand or gravel featore. Label the specif k feature. Use r-i 
to delineate eskers at large scales. LJ

DRaised or ancient shoreline. Shown in colour mostly 
on Pleistocene series.

Name major shear zones. If absolutely no room,  . 
abbreviate shear to sj. and explain in symbol list. LJ 
but try to avoid.

Open cut. quarry etc. Label precisely. f~|

Mine dump. Label.

UtULUbHJAL AND MINING SYMbULS

SYMBOLS AND TEXT THAT APPEAR IN SYMBOL LIST. (SEE NOTES).

10.

11.1

12.

13.

15.

16.

17.

U.

19.

20.

21a.

21b.

XXAr

Vxx

4 X/*'

JV

Glacial striae..

Glacial fluting. Drumlin.

Outwash fan.

Hummocky topography.

Esker.

Small bedrock outcrop.

Area of bedrock outcrop.

Bedding, horizontal.

OCCURS 
(Note 6)

D

Q Delete inappropriate text

Q Printed in colour on Pleistocene series only.

Q Printed in colour on Pleistocene series only.

Use when map scale prohibits sand pattern (sym- 
bol d). May be in colour. Arrowhead shows direc-

D
Bedding, top unknown; (inclined, 
vertical).

Bedding, top indicated by arrow; 
(inclined, vertical, overturned).

Bedding, top (arrow) from grain grad 
ation; (inclined, vertical, overturned).

Bedding, top (arrow) from cross bedding; 
(inclined, vertical, overturned).

Bedding, top (arrow) from relationship
of cleavage and bedding; (inclined over- [J In overturned case toop radicates dip.
turned).

If top is known use symbol 10. To draw attention 
to vertical case show 90".

In overturned case toop indicates dip. 

In overturned case toop indicates dtp. 

Q In overturned case toop indicates dip.

Lava flow; top (arrow) from pillows shape 
and packing.

Schistosity; (horizontal, inclined, 
vertical).

Gneissosity, (horizontal, inclined, 
vertical).
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D 

Q

General term embracing schistosity and gneiss-

a osrty but not bedding. Strike without dip may 
not be used. May only be used H 15 or 16 ara NOTfoliation; (horizontal, inclined, vertical).
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The structure of rocks having parallel bands of 

Banding; (horizontal, inclined, vertical). M different textures, colours, or minerals, without
implication of origin; origins may bn dealt wrth
in the report.

....., ^ may NOT b 
but should be adjacent

Lineation with plunge.

Geological boundary, observed.

Geological boundary, position 
interpreted.

Geological boundary, deduced from 
geophysics.

tt/ This symbol may NOT be combined with others.

Q See note A.

This symbol may often be the only boundary 
shown on maps. See note A.

Q Alternative to 21b.

,. . . r i Alternative to 21 a. Use if contours are also (in 
Magnetic contour, value in gammas. LJ places) geological boundaries.
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24.

25. 

25.

27.

28.

29*.

29b,

31.

32.

33.

34.

o'

X

OCCURS 
Fault; (observed, assumed). Spot wxft'- (Hple 8) .. _ ,. . .. . ., ^ u- .^- ^*, 0cates down throw side, arrows indicate ri ttai^ in Nack. Usually altoraabve to 23a. See 
horizontal movement.

' Usually m overprint cetour MM. red). Reserved 
broken. Usualty alterna-Lineament or fault. tO 

Lineament. m 

Jointing; (horizontal, inclined, vertical). Q] 

Drag folds with plunge. 

Anticline, syncline, with plunge. Q 

Bedrock contour. f~|

for compHed maps. LHM
tire to 22. always to 23b. See note A. Special
cases exist.

Mtefrativv to Z3a- A*  s**m*rf *y"-

Symbols are conventionalized. If exact shape of 
rj fold is important on map. advise Chief Carto 

grapher in writing.

Usually in colour. Less definite contours are 
* rithout explanation.

Drill hole; (vertical, inclined).

Drill hole; (projected vertically, projected

Q OnMBeirvertiealcase.maybemimliered.

  
up dip). Overburden shown. LJ 29b.

Drill hole; (pnjected vertically, projected 
up dip). Overburden shown.

the when no coteur in drttl holes. Alternative to

Vein, vein network. Width in inches. 
Width in feet.

Orebody projected to surface.

C/LB/V - tionih in foot Shaft, depth m leet.

Quarry. 

Gravel pit. 

Magnetic attraction.

. Cany colour. Alternative to 

text Red w black according

SYMBOLS THAT SHOULD APPEAR BELOW THE LEGEND.

D

O toarmlm,

r-i Shown, in red only. Use with caution. State metal

II possmte. add word Shaft and omit from symbol

D fist. Align with type matter on small scale maps 
but orient to mine shaft at large scales, if ahgn- 
menf of aH shafts is known.

Q Small scales only. Not a mine.

Q Small scales only. Not a test pit.

Q Follow map face for type style.

r l Not "reddish alteration." -Follow map face for

Breccia.

Carbonatite*) rock.

D

MINERAL REFERENCE TO APPEAR BELOW THE LEGEND.

Urn GoU 
-. . 

ej Quartz
 r Oit*HT-r*rhnn*tp o* vuanz-caroonaie
U Uranium

Selected typical examples. See Instructions lo Authors tor complete Bst 
Detailed sulphide mineralization of secondary significance may be indicated 
on prehmnarymaps.On final maps black S will be substituted, or m rare cases 
W"" elemental symbol if the occurrence is described in detail in Hie report. Com- 
paation maps require selective l^lmentMetab recovered from all mipes must 
be shown but in major camps simple production tables may be substituted.

0.0*. 1779



GEOLOGICAL AND MINING SYMBOLS 
(Supplement to lists on sheet O. D. M. 1779)

SYMBOLS AND TEXT THAT APPEAR IN SYMBOL LIST. 

Add:

14a Lava flow; top in direction of arrow. For all top determinations other than by pillow shapes, which 
is 14. Note elongation of line beyond half circle.

14b Direction of paleocurrent.

Delete symbol 15a/ 16a and all accompanying notes in red.

Substitute:

16a Foliation; (horizontal, inclined, vertical).

Substitute for symbol 18 in block. Delete all accompanying 
notes in red and substitute.

18
0 0-89 0

Lineation with plunge

Note the half arrows distinguishing this symbol from schistosity

Horizontal to almost vertical indicated by degree number. 
If vertical special symbol permitted. This symbol may not 
be combined with others, but should be adjacent.

SYMBOL THAT SHOULD APPEAR BELOW THE LEGEND. 

Add:

ODM 3330

39 Sil Silicified zone. D
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TABLE 2

MAJOR OXIDE CHEMICAL ANALYSES OF EARLY PRECAMBRIAN ROCK SAMPLES
FROM THE MOLYBDENITE LAKE AREA, DISTRICT OF ALGOMA BY THE GEOSCIENCE LABORATORIES, ONTARIO GEOLOGICAL

SURVEY,TORONTO.

SAMPLE
NUMBER SiO2 A\2O3 Fe2o3 

MAFIC METAVOLCANICS

MgO CaO K2O

002 61 .9 
004 49.7 
006 49.5

16.4 
16.2 
16.0

1.72 
10.60 
13.20

2.92

FELSIC METAVOLCANICS 
005 76.4 12.0 1.43 - 
007 76.5 14.0 1.10 - 
014 66.9 15.2 3.79 - 
010 76.2 12.7 1.41

2.83 
6.09 
5.77

0.56 
0.41 
0.74 
0.61

GRANITOID DIATEXITIC GNEISS SUITE 
M100 48.1 20.5 10.50 - 458 
M117 58.2 17.7 3.21 3.56 3.15 
012 65.5 19.3 0.71 1.46 1.04

013 68.8

015 65.7 
017 68.0

M103 72.5

M 104 A 63.6 
M111 64.8 
M115 64.8

033 76.1

034 64.6 
035 67.5

091 67.2

113 61.7 
090 76.5

078 66.3 
107 585

114 59.8

064 41 .7

17.1

17.3 
16.3

165

163 
17.6 
18.0

14.1

16.5 
17.6

17.0

18.3 
13.7

16.9 
16.7

17.3

20.3

1.08

2.21 
2.22

0.26

2.44 
2.21 
151

052

2.57 
158

2.11

2.11 
0.19

1.70 
2.43

2.24

6.77

MASSIVE GRANITIC SUITE 
001 75.7 15.0 0.30

00" 77.0

011 735

15.0

15.8

0.30

0.42

1.38

1.78 
1.62

0.73

2.59 
2.11 
2.43

0.65

2.03 
1.70

1.94

2.84 
0.73

2.59 
3.73

4.29

4.62

0.41

0.32

0.49

1.03

1.21 
1.78

0.54

1.71 
1.70 
1.71

0.74

1.45 
1.09

1.27

155 
0.71

1.68 
2.65

2.90

3.71

0.21

0.29

0.29

4.17 
10.90 
1150

2.71 
2.23 
2.62 
0.09

7.99 
6.47 
258

2.24

4.77 
3.64

2.78

453 
3.70 
5.39

1.63

4.34 
3.78

4.09

4.97 
1.41

3.75 
5.66

6.32

12.2

0.16

0.22

038

6.11 
2.94 
1.75

2.04 
1.10 
5.78 
0.12

4.02 
3.97 
6.20

4.51

4.43 
4.80

5.30

4.40 
3.98 
4.14

354

4.41 
4.44

4.62

4.74 
5.25

4.59 
4.32

4.52

1.72

3.91

5.16

3.92

0.30 
0.13 
0.12

2.45 
3.04 
1.15 
7.56

1.19 
1.01 
0.92

1.55

1.20 
0.06

0.45

0.94 
1.37 
0.67

1.46

0.90 
0.68

051

1.06 
0.49

0.94 
1.15

0.74

3.21

3.88

1.14

3.60

0.78 0.13 
1.17 0.06 
050 0.03

0.22 0.00 
0.12 0.00 
0.60 0.09 
0.39 0.01

1.17 0.30 
0.88 0.16 
0.34 0.03

0.39 0.08

0.61 0.21 
0.57 0.11

0.17 0.00

051 0.15 
0.61 0.07 
0.62 0.12

0.36 0.00

056 0.15 
0.66 0.10

0.57 0.08

0.90 0.15 
0.18 0.00

0.60 0.11 
059 0.15

0.81 0.13

1 56 0.37

0.10 0.00

0.07 0.00

0.1 1 0.00

0.07 
0.18 
0.25

0.05 
0.02 
0.08 
0.01

0.15 
0.09 
0.04

0.04

0.06 
0.05

0.02

0.09 
0.07 
0.07

0.02

0.07 
0.06

0.07

0.07 
0.02

0.09 
0.14

0.12

fl.21

0.02

0.00

0.02

1.61 
1.68 
0.19

2.02 
0.86 
1.96 
0.15

0.11 
0.34 
0.18

0.13

•0.18 
0.07

0.07

0.10 
0.10 
0.11

0.14

0.07 
0.06

0.06

0.11 
0.08

0.10 
0.06

0.16

0.10

0.11

0.21

0.09

0.01 0.28 
0.01 
0.01 -

0.00 - 
0.01 
0.02 - 
0.01

0.02 - 
0.03 0.64 
0.01 6.65

0.01 0.68

0.03 0.20 
0.01 0.79

0.05 0.22

0.04 0.06 
0.22 0.76 
0.01 0.25

0.01 0.26

0.01 1.06 
0.03 0.42

0.05 0.16

0.08 0.59 
0.01 0.21

0.06 0.72 
0.04 0.57

0 02 0.46

0.01 0.95

0.01 0.06

0.1 1 0.00

0.01 0.00

MnO CO2 S H2O+ H2O' LOI TOTAL NOTES

0.27 1.7 99.5 Andesite flow
— 1.7 99.6 Tholeiitic metabasalt
— 1.0 100.2 Tholeiitic metabasalt

2.7 100.5 Rhyolite flow
1.7 100.2 Rhyolite tuff
2.4 99.4 Rhyolite tuff
1.0 100.2 Rhyolite, vesicular

— 1.21 100.1 Amphibole gneiss 
0.41 1.5 995 Amphibole gneiss 
0.33 1.2 99.6 Trondhjemite gneiss,

potassic alteration 
0.31 1.0 99.3 Trondhjemite gneiss,

potassic alteration
0.30 05 100.1 Tonalite gneiss, grey 
0.31 1.4 100.3 Trondhjemite gneiss,

recrystallized 
0.19 0.5 100.0 Granodiorite, fine

grained, silicified
0.35 0.6 99.0 Tonalite gneiss 
0.57 1.7 99.8 Trondhjemite gneiss 
0.40 0.7 100.5 Trondhjemite gneiss,

recrystallized 
0.37 05 100.2 Trondhjemite hybrid,

mottled
0.58 1.5 99.6 Trondhjemite, altered 
0.44 1.0 100.4 Trondhjemite, altered

recrystallized 
0.35 0.4 100.3 Trondhjemite gneiss,

silicified wall rock
0.29 0.6 99.7 Trondhjemite gneiss 
0.22 0.3 99.7 Granodiorite gneiss

near Mo
0.31 05 100.4 Trondhjemite gneiss 
0.37 0.7 97.8 Amphibolitic

schlieren 
0.31 0.5 100.1 Amphibolite band in

loucognuiss
0.28 1.6 98.0 Biotite schist in 

clusion

0.49 0.5 100.3 Muscovite-quartz 
monzonite, pink

0.44 0.7 100.2 Aplite, fine grained, 
pink

0.53 0.6 99.7 Biotite-quartz 
monzonite



TABLE 2

TRACE ELEMENT ANALYSES OF SELECTED ROCK SAMPLES FROM THE
MOLYBDENITE LAKE AREA, DISTRICT OF ALGOMA BY THE GEOSCIENCE LABORATORIES. 

ONTARIO GEOLOGICAL SURVEY. TORONTO.

SAMPLE Ba 
NUMBER

Co Cr Cu Li Ni Pb Rb Sr Zn Mo Sn

QUALITATIVE SPECTROGRAPHY ANALYSIS 

Mn Ti V Zr Fe NOTES

MAFIC METAVOLCANICS
002
004
006

140 17
120 41
40 44

39
229
294

45 5
54 8
6 6

38 <^0
83 750
124 *:10

•c10
<10
*10

290
160
270

19
98
85

*3
^
O

<3
100
<3

N.A.
N.A.
N.A.

T
N.A.
TL

TL
N.A.
TL

T
N.A.
T

LM
N.A. N.A.

M

FELSIC META VOLCANICS
005
007
014
010
003

460 ^
330 <S
320 5
370 ^
130 24

^
^
^
*5
102

^ 6
<5 7
13 10
^ 8
47 8

*: 5 *:10
<5 *:10
<5 <^0
<5 -clO
70 t10

60
60
20
100
^0

170
80
110
30

240

42
21
62
32
82

^
<3
O
O
O

<3
^
0
O
^

N.A.
N.A.
N.A.
N.A.

T
T
T
T
TL

T
T
TL
T
TL

—
—
—
—
T

L
TL
LM
TL

M

PALEOGNEISS COMPLEX

M100
M117
012
013
015
017
M103
M 104 A
M111
M115
033
034
035
091
018
M102
M116
113
114

107
090
078
064
016
031
032

390 29
270 19
430 6
980 6
370 8
80 9
290 ^
360 12
450 11
210 11
760 5
320 9
340 7
460 11
470 10
170 39
240 11
580 14
390 23

560 17
370 5
440 12
670 24
360 9
590 <5
480 25

46
36
7
7

11
12
*5
17
14
17
<5
6

14
15

111
12
19
19

33
<5
13
22
11
^
98

19 52
15 17
5 26
10 30
12 23
8 20
10 22
18 34
54 38
9 12
^ 18
15 16
12 26
19 16
16 21

160 33
18 11
53 45
18 28

18 19
^ 16
30 29
7 175
5 28
6 9

20 18

44 ^0
30 -c10
6 -c10
5 -c10
10 *:10
12 -clO
5 ^0
12 -e10
10 -MO
13 -elO
<5 *:10
6 -elO
5 *:10

11 *:10
12 *:10
53 -:10
9 *:10
19 c10
26 -e10

22 c10
<5 <10
12 *:10
35 10
11 *:10
<5 <10
75 <10

20
20
20
30
30

•c10
20
20
30
10
30
20
20
30
20
10
10
50
30

—
—
20

280
30
20
20

320
310
280
220
270
180
200
330
330
340
120
320
370
270
280
140
300
200
230

280
140
260
300
270
210
200

120
77
40
45
50
34
21
74
54
62
32
46
60
61
59
120
50
78
93

103
24
66
170
58
30
95

*3
O
<3
<3
*3
^
^
O
^
^
^
^
^
^
0
0
o
^
<3

7
^
<3
<3
<3
<3
^

<3
^
<3
<3
<3
<3
^
<3
<3
<3
<3
^
<3
<3
<3
<3
^
<3
<3

<3
O
^
<3
<3
<3
<3

N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
N A
N.A.
880

N.A.
N.A.
N.A.
1060
1250

1470
270
560

4290
N.A.
N.A.
N.A.

TL
N.A.
T
T
T
T
T
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
TL
T
TL
N.A.
TL
TL

TL
T
TL
TL
T
N.A.
N.A.

TL
N.A.
TL
TL
TL
TL
T
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
TL
TL
TL
N.A.
TL
TL

TL
T
TL
LM
TL
N.A.
N.A.

T
N.A.
—
—
—
—
—
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
—
—
T
N.A.
—
T

T
—
—
T
—
N.A.
N.A.

MH
N.A. N.A.

L
L

- LM
- LM

TL
N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A. N.A.
T LM

LM
- MH
N.A. N.A.
T LM
T LM

T LM
L

T LM
T M

LM
N.A. N.A.
N.A. N.A.

Thin vein in felsic tuff

Trondhjemite gneiss 
Pelitic paleosome 
Trondhjemite gneiss

Amphibolitic 
paleosome

Trondhjemite gneiss 
Trondhjemite gneiss 
Melanocratic gneiss



LATE GRANITIC ROCKS

001
008
011
019
M112
029
030

760 <5
270 ^
570 <5
870 ^
500 <5
530 <5
780 ^

<5
<5
<5
<5
<5
<5
^

12
6

10
*5
13
6
5

5
6

10
49
10
5

* 5

^
<5
<5
<5
<5
<b
<5

KEY TO SYMBOLS:

MH -
M
LM -
L
TL
T -

S-15%
1 - 10'J6
D.05-0.5%
0.1 - 1 .0'fc
Q.5-0.5%
0.01 -Q.10%

— — None detected or insignificant trace
N.A. -

<3 -
Not analyzed
Below detection limit

44 80
30
50
60

50
40
60
70

30 120

30 80

19
14
14
26
21

O ^ 
O 
O 
^

N.A. 
N.A. 
N.A. 
N.A.

N.A. 
N.A.
T 
T

N.A. 
N.A.
T 
TL

N.A. 
N.A.

N.A. 
N.A.

N.A.

TL 
TL

30 150 17 O ^ N.A. N.A. N.A. N.A. N.A. N.A.
10

Monzonite
N.A. N.A. N.A. N.A. N.A N.A. Aplite

Felsite
^ N.A. N.A. N.A. N.A. N.A. N.A. Aplite
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Catfish

Molybdenite i L",

Cap

ndian Reserve No.49

MARGINAL NOTES

LOCATION AND ACCESS
The map-area is centered 11.5 km northwest of the town of Wawa and 
situated near the northeastern shore of Lake Superior. Most of the area 
east of the Dore River is accessible by Trans-Canada Highway 17 and 
various bush roads. Molybdenite Lake is accessible by float-equipped 
aircraft from Wawa.

MINERAL EXPLORATION
Exploration work has mainly concentrated on two properties: the Mildred 
iron occurrence (No. 1), discovered in 1906, and the Molybdenite Lake 
molybdenum prospect (No. 3), first explored prior to 1905 (Vokes 1963, 
p. 81).
The Mildred property (No. 1), consists of ten patented claims belonging 
to the Algoma Steel Corporation six and one half of the claims occur in 
the southeastern part of Bailloquet Township, with the remaining three 
and one half extending eastwards inlo Chabanel Township. Rupert's 
(1979, p. 65-68} report on McMurray Township summarizes the hjstory of 
exploration and geology of this praperty. Additional unpublished reports, 
maps, drill logs, and magnetic and gravity survey plans covering the pe 
riod 1909 to 1951, are available from f iles of the Sault Ste. Marie Resident 
Geologist s Off ice.
The main showings of the Molybdenite Lake prospect (No. 3). occur on 
currently unclaimed land at the end of the southeast arm of Molybdemie

Lake. Available records from the Resident Geologist's Office al Sault Ste 
Marie indicate that in 1939 Superior Molybdenum Company Limited 
established a cut-line grid over the showings and put in 12 trenches (570 
m total) and four diamond drill holes averaging 46 m in length. Magne 
tometer and geological surveys were also conducted, and in 1940 a se 
lected bulk sample of 98 tons sent to the Mines Branch in Ottawa yielded 
an average assay of G.5% MoS 2 . International Ranwick Limited exam 
ined the property in 1958 but did no work and during 1963-64 additional 
trenching, line cutting and magnetometer and geological surveys were 
conducted by the Algoma Central and Hudson Bay Railway Company 
The International Nickel Company of Canada Limited examined the 
property during 1964-65 under option from the Algoma Central Railway 
Soil and bedrock samples were tested for molybdenum and SOTIS strip 
ping and blasting were carried out over the showings pnor to diamond 
drilling of five holes totalling 468 m. As a result of unfavourable drilling re 
sults, The International Nickel Company of Canada Limited terminated 
the option and no further development work has since been done on this 
property.
The map-area has also undergone a long history of intermittent explora 
tion for iron ore, gold and base metals which are all known to occur m the 
area of the Michipicoten iron ranges (ODM Map 2220). Scant recorcs re 
ceived from the Algoma Central Railway al Sault Ste. Mane refer to a 
quartz vein containing chalcopyrite and other sulphide mineralization in 
two trenches on the defunct Surluga claims (No 4). north of Black T'out

Lake. No additional information is available on these defunct claims and the 
current survey was unable to locate the trenches which are thought to be st'vt-ral

decades old. Puring 1980 Two claims (No. 2), were staked at the south und of 
Bailloquet Township but no exploration work was recorded.

GENERAL GEOLOGY t
Approximately two thirds of the map-area are underlain by granitic rocks 
with the remaining eastern parts being comprised of Early Precambrian 
mafic metavolcanics, felsic metavolcanics and m eta sediments.
Mafic metavolcanics are typically well foliated to massive or pillowed in 
places; they are frequently intercalated with metasediments (argillites 
and reworked tuffs) and felsic metavclcanics Regional metamorphic ef 
fects within these rocks have resulted in upper greenschist facies chlor 
ite and amphibole lithologies which toward the granite contact give way 
to progressively contact-metamorphosed schists and gneisses contain 
ing biotite and amphibole ± garnet.
Felsic metavolcanics are strongly foliated to massive, with a predomi 
nance of thick, crudely banded, coarse pyroclastic units.
Metasediments display close spatial (interfingering) and genetic (vol 
canogenic) relationships with metavolcanic rocks. Fine grained facies 
consist of immature wackes and cumulophyric biotite-amphibole parag 
neiss which becomes migmatitic in proximity to later intrusive granitic 
rocks. A distinctly different unit, the Dore sedimentary series, first de 
scribed by Logan (1863), occurs in the southeastern part of the map- 
area and forms an east-west band of dominantly polymictic, matrix-sup 
ported and poorly sorted conglomerates with interstratified epiclastic 
flow breccia and finer grained graded turbidites. Relict bedding struc 
tures (e.g. scou r and till), heterogenous textures, sorting, and strati-

graphic relations suggest that the Dore series was Deposited m a high 
energy fluviatile environment within a rapidly accumulated volcanic ter 
rain.
Small areas of high grade psammitic gneiss (possibly granulite facies) in 
northern Andre Township are of unknown provenance.
Granitic plutons in the area comprise several rock types (refer to Leg 
end), The oldest granitic rocks are well exposed around the shores of 
Molybdenite Lake and mostly consist of foliated trondhjemites (early 
phase gneiss) with a more sodic mineralogy than laler more massive po 
tassic granitic rocks consisting predominantly of quartz monzonite and 
derived comagmatic rocks. Migmatitic and hybrid rocks also occur 
within both major rock types. The late massive potassic rocks intrude 
both supracrustals and early sodic granitic gneisses and were responsi 
ble for late-stage potash metasomatism and emplacement of fault-con 
trolled quartz veins following very late magmatic separation of hydrous 
fluids at mesozonal levels. Within the early gneisses there are zones 
which display progressive stages of deep-seated metamorphic differen 
tiation and recrystallization towards trondhjemitic end products with gra 
noblastic textures
The early sodic granitic gneisses in the map-area may represent diapiri- 
caily domed or upfaulted blocks of inhomogeneous diatexite originally 
derived from downbuckled mafic volcanics and immature sediments 
older than the preserved Wawa Belt (supracrustal rocks). Collins and 
Quirke {1926, p. 25-26) proposed the existence of a granitic basement 
complex underlying Wawa supracrustals on tie basis of composition 
and physical characteristics of granitic clasts in Dore conglomerate, and

gross lithologic differences between "foliated grey granite" and 'more 
massive pink granite". Additional supportive evidence from this survey 
includes: absence of metamorphic aureoles along contacts of early 
gneiss and supracrustal outliers, complexity of metamorphic textures m 
gneiss (multiple stage evolution), highly simatic nature of paleosomes, 
and occurrences of psammitic gneiss possibly derived from older grani 
tic gneiss but stratigraphically below Wawa supracrustals.
The contact between granitic rocks to the west and supracrustal rocks to 
the east is obscured by overburden in most places, or is gradational 
over short distances with a paucity of xenoliths except near infrequently 
encountered agmatite zones. Contact with supracrustals is dominantly 
intrusive with accompanying coarsening of gram size, shearing and po- 
tassic hydrothermal alteration in places. Fault contact occurs at the 
western end of the supracrustals but contact with early phase gneisses 
is assimilative and very gradational in most places, suggesting large 
scale metasomatic alteration by late potassic intrusive rocks. Diabase 
dikes intrude ail other rock formations and display crude north to lorth- 
west orientations

STRUCTURAL GEOLOGY
The structural geology of the map-area has resulted from a complex tec 
tonic history. Within the supracrustals, metamorphic structures generally 
conform in orientation with the granitic contact and are subparallel :o pri 
mary layering, with progressive steepening of dips to the south The belt 
is roughly arcuate and convex to the east with graded bedding and pil 

low top indications consistently to the southeast. Limited exposure and 
preservation of primary features within supracrustals preclude detailed 
structural and stratigraphic interpretations; though some of the structural 
data and lithologic distributions inconclusively indicate multiple supra 
crustal folding, and a possibility that metasediments including the Dore 
series underlie the axial area of a tightly folded synform overturned to the 
north as described and discussed by Goodwin (1962) and Cooke 
(1937). Two major transverse faults (Black Trout and Tremblay Faults) 
and a well defined lineament through Molybdenite Lake trend northwest 
across the map-area. Horizontal displacement of lithologic units along 
the faults is left-lateral with regional separations of up to 1 km. Other sec 
ondary rank lineaments trend northeast and may be related to yet an 
other deformational event. Faulting has in places exerted strong control 
on the emplacement of diabase and quartz veins as at Molybdenite Lake 
where tensional release faulting has occurred around a complex axis of 
a deformed gneissic dome structure.

ECONOMIC GEOLOGY
At least twelve widely distributed molybdenum-quartz vein occurrences 
are present in the vicinity of Molybdenite Lake. Most consist of small, er 
ratically distributed, northeast trending milky quartz vein systems that 
dip moderately to the north and contain very small amounts of spotty low 
grade to trace mineralization. On Ihe main occurrence, which covers an 
area of approximately 100 by 300 m, low disseminated {< Q.1% MoS?) to 
massive ^^ 2.007o MoS?) mineralization is associated with a large scale 
network of discontinuous to stockwork-like quart? veins. The veins strike 
N30C E and dip 300 or more to the north. They intrude a leucocratic tron- 
dhjemite-granodiorite gneiss which contains abundant melanocratic

phases as schlieren. Mineralization is erratic and some of the veins ap 
pear lo be barren under hand lens. Highest concentrations of molybden 
ite occur associated with larger veins up to 1.2 m wide, with MoS? occur 
ring mostly as massive smears {up to 1 cm thick) along the vein 
contacts, and in small slip planes and fractures, within both quartz veins 
and gneiss, which are disposed at various angles to the contacts and 
range from microfractures to irregular seams generally less than 10 cm 
long. Massive pods and disseminations of euhedral molybdenite in hex 
agonal flakes up to 1.5 cm across occur in the quartz and in the granitic 
rocks for up to O 3 m from the contact. Biotite selvedges are associated 
with some veins and pyrite, chlorite, tourmaline, magnetite, and bismu 
thinite are minor accessories.
Intrusive doming and possible folding in the vicinity of the Molybdenite 
Lake deposits, along with a system of northeast trending fracture zones 
transecting the lake in several places, probably directed the regional 
movement of vein forming fluids which scavenged, transported and pre 
cipitated molybdenum. Mineralized veins are spatially associated with 
melanocratic paleosomes in the trondhjemitic gneisses. The relicts may 
include metalliferous paieointertlow and volcanic spring deposits which 
were source rocks for later molybdenite mineralization.
The increasing value and demand for molybdenum warrant careful con 
sideration of the potential of the Molybdenite Lake prospect. Economic 
mineralization has not been substantiated at this deposit. However, be 
cause of the erratic grade and distribution of molybdenum-quartz veins, 
previous workers have indicated uncertainty in determination of average 
grade and tonnage over a potentially mineable area. Very finely dissemi 
nated molybdenite and random high concentrations also complicate 
evaluation attempts
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FELSIC TO INTERMEDIATE INTRUSIVE ROCKS ^. l. . ^ .

7a Unsubdivided
7b Pegmatitic muscovite granite dikes
7c Porphyritic 'quartz-eye' granite, quartz monzonite,

granodiorite 
. ( 7d Assimilation hybrid granitic rocks - \ ,---

7e Injection gneiss, migmatite
- . 7f Massive to weakly foliated biotite and/or horn- 

[ blende trondhjemite, biotite quartz monzonite,
granodiorite

7g Tonalite, diorite, quartz diorite 
7h Aplite dikes, sills
7j Hypabyssal felsic intrusive rocks, weakly porphy 

ritic

MAFIC TO FELSIC METAMORPHIC AND INTRUSIVE ROCKS

6a Unsubdivided
6b Granodiorite, trondhjemite gneiss, porphyroclas 

tic biotite and/or hornblende leucogneiss
6c Massive to weakly foliated granodiorite, tron 

dhjemite, minor granite . 4 . T .,.
6d Heterolithic granitic rocks -- - - ^ —- . -
6e Gneissic, massive tonalite
6t Porphyroclastic trondhjemite, granodiorite leu 

cogneiss, migmatitic with paleosom&s of pelitic, 
mafic metavolcanic and psammitic rocks.-

6g Xenolithic gneiss
6i Mesocratic biotite and/or hornblende gneiss with 

cumulophyric clusters of mafic minerals.
6j Amphibolite paragneiss. b ! otite schist; minor 

psammitic gneiss"
6K Mesocratic, melanocratic granofels

RELATIONSHIP UNKNOWN 

MAFIC INTRUSIVE ROCKS , :L

5a Unsubdivided .... , 
5b Diorite, gabbro

INTRUSIVE CONTACT -

METASEDIMENTSANDMETAVOLCANICS 
Dore Metasediments

4a Polymiclic, felsic intrusive-clast conglomerate 
4b Conglomeratic lithic wacke lithic arenite, argillite, 

minor intercalated tuff

Felsic Metavolcanics . -, -"

3a Unsubdivided
3b Lapilli-tuff, tuff-breccia, pyroclastic breccia, pre 

dominantly monolithic 
3c Quartz-feldspar porphyry 
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3j Felsic hornfels, orthogneiss, migmatite

Metasediments

2a Unsubdivided
2b Amphibole-biotite paragneiss, associated mig 

	matite
2c Argillite, argillaceous lithic wacke . ,
2d Lithic wacke -^ . ,
2f Biotite-feldsparschist '••'j' /.
2h Leucocratic paragneiss, lithic arenite " J

IF Iron formation: interbedded argillite and chert with 
thin banded magnetite, hematite, siderite and py 
rite ironstone.

Mafic Ivlelavolcanics . . - , - , ' '

1a Unsubdivided --v 
1b Chlorite schist, chlorite-biotite schist ' ? "' *-
I c Minor metasedimentary, felsic metavolcanic inter 

calations
1d Hornblende plagioclase orthogneiss, amphibol 

ite, garnet amphibole schist, associated migma 
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1e Massive porphyritic flows0
II Massive, medium to fine grained, chion'te-amphi- 

bole hornfels . , 
. ' lg Pillowed, amygdaloidal flows

1h Minor intermediate metavolcanics } :^, . 
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NOTES
a This is basically a field legend and may change as a result of subse 
quent laboratory investigations. 
D Overlaps in part with units 2b. 2d, 2g, 2h 
c May in part be subvolcanic intensive rocks, ' . '.' :
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