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ABSTRACT

This report describes the geology, structure and mineral occurrences of St. Ignace Island 
and adjacent islands, District of Thunder Bay. The map-area includes the islands off the 
north shore of Lake Superior between the towns of Nipigon and Schreiber.

Figure 1-Key map showing loca 
tion of SI. Ignace and 
adjacent islands area. 
Scale: 1 inch to 50 miles 
(1:3,168,000).

Bedrock in the map-area is Precambrian in age. The oldest rocks are Archean felsic and 
intermediate intrusive rocks, exposed on the mainland. The Archean rocks are overlain by 
the sedimentary rocks of the Gunflint and Rove Formations (Animikie Group) of Proterozoic 
age. The Gunflint Formation is limited in extent in the map-area, and is composed of shale, 
chert, greywacke, conglomerate, and orthoquartzite. The Rove Formation is primarily black 
shale and basalt, with minor limestone and lithic siltstone.

The Sibley Group overlies the Animikie Group, and contains orthoquartzite, conglomerate, 
sandstone, limestone, and siltstone. It is unconformably overlain by the Osler Group, which is 
composed of clastic sediments and basalt in its lower portions. The Osler group sedimentary 
rocks are overlain by mafic to intermediate volcanic rocks and associated intrusions. The 
volcanic rocks are mainly basalt and minor andesite metamorphosed under zeolite facies 
conditions. Intrusive into the Osler volcanic rocks is a series of more acidic rocks; quartz 
rhyolite porphyry, trachyte, and felsite.

Numerous small sills and dikes cut the entire geological section. A stock of quartz rhyolite 
porphyry, bordered by a ring complex of gabbro, anorthosite, and related rocks, has been 
outlined on St. Ignace Island. A conglomerate that contains boulders of rhyolite porphyry 
occurs near the St. Ignace Island stock. Felsic intrusive rocks form dikes that cut both 
volcanic rocks, and stock.

Native copper is the major economic mineral. It occurs with minor amounts of silver 
and chalcocite. Mineralization may be related to zeolite facies metamorphism. There are no 
mines or surveyed claims in the map-area.





Geology 

of

St. Ignace Island
and

Adjacent Islands 
District of Thunder Bay

By 

J.F. Giguere 1

INTRODUCTION

St. Ignace Island and the surrounding islands have been of interest to prospectors 
since the discovery of copper in northern Michigan, in the 19th century. The rocks in 
the map-area are of the same general age and type as those found in the Keweenaw 
Peninsula of Michigan, but unlike the Keweenaw Peninsula, no economic quantities of 
copper have been discovered in this area to date.

Present Geological Survey

Field mapping was done using base-maps, at a scale of l inch to 14 mile (1:15,840), 
supplied by the Cartography Section, Geological Branch, Ontario Division of Mines. 
Traverses were spaced at intervals of approximately 1/2 to l mile (0.8 km to 1.6 km). 
Areas of outcrop were determined from air photographs (scale l inch to V4 mile 
(1:15,840)), or from pace-and-compass measurements tied to recognizable topographic 
features on base-maps and air photographs.

Information was used in preparing the map from prospect plans and drill logs in 
the assessment work files of the Ontario Division of Mines, from aeromagnetic maps 
of the area (ODM-GSC 1963a, 1963b, 1963c, 1963d).

1 Teacher of geology, Cambrian College, Sault Ste. Marie, Ontario. Manuscript approved for 
publication by Chief Geologist, 26 July, 1971.

l
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Location, Access

The St. Ignace Island and Adjacent Islands map-area is bounded by latitudes 48 040' 
and 480 52'30", and longitudes 87 0 20' and 88 005'. The area comprises a group of 
islands along the north shore of Lake Superior, between the towns of Nipigon and 
Schreiber, in the District of Thunder Bay. The total area covers approximately 300 
square miles (780 km2 ); approximately 80 square miles (200 km2 ) of this is land area.

Access to the various islands by boat is somewhat dependent upon the weather. 
Salter Island and the islands eastward from Simpson Channel are most easily reached 
by boat from Rossport. The islands west of Moffat Strait are most easily reached by 
boat from Nipigon or Red Rock. Simpson Island can be reached from any of the previ 
ously mentioned towns, the choice dependent on weather. Access to the interior of St. 
Ignace Island is most easily gained by float-equipped aircraft from Pays Plat Bay.

Previous Geological Work

Parts of the map-area were visited by T. L. Tanton who included descriptions of the 
Sibley and Osler Groups on St. Ignace Island in his report (Tanton, 1931). P. E. 
Hopkins included Copper Island in his map of the Schreiber-Duck Lake area, but 
according to the text, the map was supplied to him by Tanton and the following descrip 
tion was included: (Hopkins, 1921, p. 9).

The Keweenawan comprises conglomerate, tuff, red dolomite and lime 
stone (Nipigon sediments) conformably overlain by basic amygdaloidal lava 
flows, and cut by normal diabase and olivine diabase dikes and sills. The 
Nipigon sediments and amygdaloidal lavas in the map area occur only on 
Copper Island, the geology of which was kindly furnished by T. L. Tanton, 
Geological Survey of Canada. On this island the flat-lying sediments strike 
20 degrees south of east and dip 6 degrees or less south 20 degrees west 
According to Mr. Tanton, small amounts of native copper occur in veinlets 
and amygdules in the lava on the northwest shore of the island, l Diabase sills 
cut the Animikie sediments on the main shore, directly north of Copper 
Island.2 Normal diabase, quartz diabase and olivine diabase dikes are found 
cutting all the other formations in the area.

1 These occurrences were not located during this geological survey.
2 These diabase sills were not included in this survey.



Mineral Exploration

The earliest known exploration work was carried out by the Montreal River Mining 
Company in the mid-nineteenth century, and subsequently by individual prospectors. 
The results of this early work are not available.

In 1954 and 1955, Horlac Mines Limited explored two locations: the first on the 
east shore of St. Ignace Harbour; and the second at the north end of Moffat Strait, on 
St. Ignace Island. Surface work was done in 1954, and diamond drilling in 1955.

In February, 1961, Sutherland and Company drilled 3 holes on the showing near the 
west shore of St. Ignace Island.

In October, 1964, Addicks Canadian Properties Inc. drilled the Moffat Strait property 
formerly held by Horlac Mines Limited. Addicks Canadian conducted an electromagnetic 
survey on this property in 1969.

In February, 1968, John L. Carroll drilled the property near the west shore of St. 
Ignace Island.

Natural Resources

Lumbering concessions on St. Ignace Island are owned by the Pic Timber Company. 
White birch is harvested for veneer in the west and central portions of St. Ignace Island. 
The islands east of St. Ignace Island were cut over between 1930 and 1940; no further 
exploitation is contemplated at present. Trees found in the area are predominantly white 
and black spruce, white birch, poplar, and balsam.

Limited sport fishing takes place in Lake Superior and several of the lakes on St. 
Ignace Island; these lakes are accessible by float-equipped aircraft. Limited moose hunting 
takes place in the fall.

The only semi-permanent residents of the islands are the lighthouse keeper, his 
family, and assistant, who reside on Battle Island.

Topography

The islands are strung out in an easterly direction across the map-area. The islands 
near Rossport and south of Nipigon Bay are generally wedge-shaped in profile above 
lake level. The north shores of these islands rise steeply from the water, or are bounded 
by cliffs. The islands slope gently towards the south shore.

St. Ignace Island is wedge-shaped in profile, except in two areas. The east central 
portion of the island has a rugged irregular topography, with 1,265 feet (388 m) of relief 
between the south shore and the highest point on St. Ignace Island. A ridge trends 
N10W across the western part of the island between Antler and McEachan Lakes. Parts 
of this ridge are more than 700 feet (210 m) above the level of Lake Superior.

Most of St. Ignace Island is from 300 to 400 feet (90 to 120 m) above Lake Superior. 
Lakes are common on this island and Simpson Island, but are rarely found on the other 
islands. The shapes of many of these lakes are controlled by topographic lineaments; most 
are conspicuously elongated parallel to the bounding lineament (s).



St. Ignace Island and Adjacent Islands

The south shore of Simpson Island is bounded by flows of volcanic rocks that dip 
about 20 degrees to the south, resulting in many shoals near the shore. This renders 
navigation in this area difficult, and prevents boats from landing along most of the 
shoreline.

GENERAL GEOLOGY

Consolidated rocks in the map-area range in age from Early to Late Precambrian 
(Table 1). The Early Precambrian (Archean) rocks are exposed only on the mainland, 
where unmetamorphosed granite and quartz diorite outcrop along the shore of Nipigon 
Bay. Middle Precambrian (Proterozoic) rocks have been assigned to the Animikie 
Group. The Late Precambrian rocks belong to the Keweenawan Supergroup, and include 
the Sibley and Osler Groups, and related intrusive rocks. The Middle and Late Precam 
brian rocks exhibit characteristics of the zeolite metamorphic facies. Metamorphism of 
these rocks probably took place during the extensive Keweenawan volcanic activity.

The Animikie Group is represented by the Gunflint and Rove Formations. The 
Gunflint Formation is exposed on the mainland at Winston Point, north of Copper 
Island. It is represented by a few small outcrops of conglomerate, orthoquartzite, grey 
wacke, shaly chert, and black shale. The age of the Gunflint Formation in the map-area 
is probably similar to the age of the Animikie Group sedimentary rocks in Minnesota, 
that is, in the 1,650- to 1,800-million year range, based on K/Ar dating methods 
(Douglas etd. 1970).

The Rove Formation consists mainly of black shale with a minor band of basalt and 
lithic siltstone. It is exposed on the Anguros Islands, and on the islands near Rossport. 
The relationship between the Gunflint and Rove Formations in the map-area is not 
known.

The contact between the Animikie Group and the overlying Sibley Group, where 
it is exposed on Quarry Island, appears paraconformable, the change between the two 
being mainly lithological. Very little relief is evident on this surface. On West Anguros 
Island, the Sibley Group overlies the Rove Formation unconformably.

A gabbro sill occurs at the contact between the Rove Formation and the Sibley 
Group on Anguros Island, and on some of the islands near Rossport. On Boone Island, 
this gabbro sill exhibits evidence of magmatic differentiation. The bottom of the sill is 
slightly more mafic than the top. Upon cooling, the mafic part of this sill contracted, 
to form a pattern of rectangular blocks about 2 inches (5 cm) in diameter. The interstices 
between these blocks are filled with a salic component.

The Sibley Group comprises of basal conglomerate, overlain by a repetitive sequence 
of orthoquartzite and red- and buff-coloured, thinly layered orthoquartzite and limestone. 
One unpublished Rb/Sr date on the Sibley sedimentary rocks is available and gives a 
value of 1,350 ± 10 million years (J. M. Franklin, personal communication). A gabbro 
sill within the Sibley Group is exposed on Quarry Island. A sill is also exposed on 
Channel Island, where it appears to cap the Sibley rocks. The contact between the Sibley 
Group and the overlying Osler Group is unconformable. The basal conglomerate has 
a variable thickness on Copper Island, where it fills a channel cut into the underlying 
Sibley quartzite. Along the north shore of St. Ignace Island, a gabbro sill is exposed at 
the base of the Osler Group. The only other exposure of the Sibley-Osler contact is on



T . . . TABLE OF LITHOLOGIC UNITS FOR
lame i ST IGNACE ISLAND AND ADJACENT ISLANDS

CENOZOIC

QUATERNARY
RECENT

Swamp and stream deposits 
PLEISTOCENE

Till, sand, gravel, clay

Unconformity
PRECAMBRIAN

LATE PRECAMBRIAN (PROTEROZOIC)

KEWEENAWAN SUPERGROUP 
Mafic Intrusive Rocks

Diabase, gabbro, anorthosite, diorite, gabbro

Intrusive Contact 
OSLER GROUP

Rhyolite porphyry boulder conglomerate

Unconformity

Felsic Igneous Rocks
Red rhyolite porphyry, grey rhyolite porphyry, trachyte, felsite

Volcanic Rocks
Basalt with zeolite amygdules, massive basalt, minor andesite, 

agglomerate, basalt with quartz and agate amygdules, 
basalt with prehnite amygdules, interflow sediments

Sedimentary Rocks
Conglomerate, mudstone with shale and limesone, sandstone 

and mudstone, lithic sandstone
Unconformity 

SIBLEY GROUP
Lithic siltstone, orthoquartizite and limestone, orthoquartzite, 

arkose and shaly siltstone, greywacke, conglomerate
Unconformity 

Locally Disconformable

MIDDLE PRECAMBRIAN (PROTEROZOIC)
ANIMIKIE GROUP 

Rove Formation
Black shale and minor limestone, basalt and lithic siltstone, 

black shale
Indeterminate Contact

Gunflint Formation
Black shale with minor chert, shaly greywacke, conglomerate, 

orthoquartzite
Unconformity

EARLY PRECAMBRIAN (ARCHEAN)
Felsic to Intermediate Igneous Rocks

Quartz diorite, granitic rocks, granite, porphyritic granite
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Simpson Island, where a conglomerate-llthic sandstone sequence, from the upper part 
of the Osler sedimentary rocks, unconformably overlies the Sibley quartzite.

The lower part of the Osler Group consists predominantly of sedimentary rocks. 
They are exposed from the north shore of Copper Island to the northwest end of St. 
Ignace Island. There are two horizons of polymictic conglomerate in the lower part of 
the Osler Group. The lower conglomerate extends from Copper Island to the central 
north shore of Wilson Island. The upper conglomerate horizon appears on the east 
shore of Wilson Island, and can be traced westward to the north shore of St. Ignace 
Island. These conglomerates grade laterally into lithic sandstone. Other rock types 
represented in the lower Osler Group are sandstone, limestone, mudstone, basalt, shale, 
and orthoquartzite.

The upper part of the Osler Group consists of basalt metamorphosed to the zeolite 
facies, and felsic igneous rocks. The Osler volcanic rocks extend in an easterly direction 
across the major portion of the map-area, from Nipigon Strait to Copper Island. 
Pahoehoe structures in the basalt flows indicate either a north-to-south, or west-to-easc 
direction of flow. The total thickness of the Osler volcanic rocks is about 5,000 feet 
(1,500 m). Individual flows are generally from l to 5 feet (0.3 to 1.5 m) thick in the 
lower portion of the volcanic sequence. Near the base of the sequence, a few thin layers 
of red shale and mudstone occur. In the upper part of the volcanic sequence, on Simpson 
Island and the west end of St. Ignace Island, the amygdaloidal and massive basalt flows 
have an average thickness of 15 feet (4.6 m), and range from 5 to 25 feet (1.5 to 8 m) 
thick. Amygdules are filled with quartz, agate, or amethyst, and minor amount of calcite.

A stock, 2 by 4 miles (3 by 6 km) in diameter, is exposed on St. Ignace Island. The 
stock is composed of red and grey rhyolite porphyry, that locally grades into trachyte. 
Smaller intrisuve bodies occur on the north and south shores of St. Ignace Island, and 
the east shore of Simpson Island. Some of these other bodies may be flows rather than 
intrusions.

Mafic intrusive rocks in the map-area occur as dikes, commonly composed of fine 
grained gabbro or diabase; sills of gabbro, interlayered with sedimentary rocks; and a 
ring, composed of gabbro, diorite, and anorthosite that encloses the St. Ignace Island 
rhyolite porphyry stock.

One K/Ar date is available from the map-area. A basalt sample was collected just 
west of Fraser Point, on St. Ignace Island. Whole rock determination produced an age 
of 821 ± 98 million years (Wanless et al., 1970). However, J. M. Franklin, who 
interpreted the results of the geochronological work, suspects loss of argon, and suggests 
that the true age should be on the order of 1,000 million years (J. M. Franklin, Assistant 
Professor, Lakehead University, personal communication).

Early Precambrian (Archean) 

Felsic to Intermediate Igneous Rocks

The shore of the mainland consists of Archean instrusive rocks, except for two 
occurrences of the Gunflint Formation at Winston Point. No detailed study was made 
of the Early Precambrian rocks, but cursory examination shows some change in lithology 
from Winston Point westward. Compositions given below are visually estimated modes.

At Winston Point a quartz diorite occurs unconformably beneath the Gunflint 
Formation. This rock is medium-grained, and light grey in colour. Mineral constituents



are: quartz, 15 percent; plagioclase, 60 percent; microcline, 10 percent; hornblende, 
15 percent; magnetite, 5 percent.

Further west, immediately north of the Cat Islands, and south of Highway 17, a 
rock cut along the Canadian Pacific Railway right-of-way has exposed a red granite 
porphyry with potassium feldspar phenocrysts, one inch in diameter. The medium- 
grained groundmass has the following estimated modal composition: quartz, 25 percent; 
potassium feldspar, 70 percent; biotite, 5 percent.

Between this location and Rossport, along the Canadian Pacific Railway right-of-way, 
there is light pink, medium- to coarse-grained granite. The modal composition of this 
granite is: quartz, 25 percent; potash feldspar, 60 percent; biotite, 15 percent. A single 
outcrop of grey, medium-grained quartz monzonite is located west of Rossport. Modal 
composition of this rock is: quartz, 20 percent; biotite, 20 percent; plagioclase, 30 
percent; and potassium feldspar, 30 percent.

Middle Precambrian (Proterozoic) 

Animikie Group

The Animikie Group is represented in the map-area by the Gunflint Formation and 
the Rove Formation. The contact between these two formations was not located, and 
their relationship remains unknown.

GUNFLINT FORMATION

The Gunflint Formation of the Animikie Group is found only near Winston Point; 
on the shore of the mainland. The Gunflint in this locality rests unconformably on 
Archean quartz diorite. The sedimentary rocks strike N45W, and dip 15 0SW. The 
total thickness of the Gunflint Formation exposed at Winston Point is about 20 feet 
(6m). Because of the scarcity of outcrop, correlation with other exposures of the Gun 
flint Formation, as described by Tanton (1931) from nearby locations, is difficult. The 
lowest member exposed at Winston Point is a conglomerate, 2 feet (0.6 m) thick; this 
has led the author to classify these rocks as lower Gunflint. The pebbles average 2 1/2 
inches (6.4 cm) in diameter, and have a maximum diameter of 5 inches (12 cm). They 
are sub-angular to nearly spherical in shape, and comprise about 25 percent of the rock. 
The pebbles are composed of milky quartz (55 percent), white quartzite (45 percent), 
and granite (l percent). The matrix of the conglomerate is chert, chlorite, and rock 
fragments.

Above the conglomerate is \Yi feet (0.5 m) of protoquartzite. This rock is dark green 
in colour, due to the presence of minor amounts of chlorite. The entire bed is cut by 
quartz stringers.

Thirteen hundred feet (390 m) eastward along the shore, a second outcrop of Gun 
flint rocks occurs. At this location, the lowest exposed rock is a fine-grained, dark grey- 
green shaly greywacke, 3.7 feet (1.1 m) thick. Overlying the greywacke is a 6-inch 
(15 cm) unit of shaly chert, with layers that average l inch (2.5 cm) in thickness. A dark 
grey colour predominates, and the regularity of the layering is broken by black chert 
nodules that average l inch (2.5 cm) in diameter. Above the shaly chert is 9-4 feet 
(2.9 m) of black shale with lesser grey chert bands that are about 3 inches (7 cm) thick.



St. Ignace Island and Adjacent Islands

ROVE FORMATION

The Rove Formation extends from Anguros Island, near the north-central part of 
the map-area, as far east as the Cat Islands, a total distance of nine miles. Total thick 
ness could not be measured because the base of the formation is below the level of 
Lake Superior, but visible parts of the formation have a total measured thickness of 300 
feet (90 m). The Rove Formation has a variable dip in a southerly direction. On Anguros 
Island, the rocks dip about 10 0 to the south. Near Rossport, the rocks dip to the 
southeast, at an angle of 50 on Quarry Island and 15 0 on Nicol Island. Farther east, 
on Cat Island, the Rove Formation dips southwest at 17 0 .

The lowest exposed member of the Rove Formation is a fine-grained black shale 
with laminations approximately Ys inch (3-4 mm) apart. It is exposed on West Anguros, 
Quarry, and western Cat Islands. Secondary quartz veins in the shale are visible in the 
islands near Rossport, and on the Anguros Islands. Above the lower black shale is a 
volcanic unit, exposed on West Anguros, Quarry and eastern Cat Islands. On the Anguros 
Islands, this unit is represented by a tuff with minor laminations; on Quarry Island the 
lower shale is overlain by a basalt flow.

Black shale overlies the volcanic unit. This shale is slightly different in character 
from the lower shale. The upper shale member is composed predominantly of clay-sized 
particles, with laminations spaced every 1/50 inch (0.5 mm). The laminae are light grey, 
and grain size increases laterally until quartz grains are visible under the microscope at 
30x magnification.

A black limestone is contained within the upper shale. This limestone is massive 
and equigranular, with an average grain size of V& inch (3 mm). This layer has an aver 
age thickness of about 18 inches (46 cm). It appears to be a marble. The black limestone 
contains approximately l percent pyrite. No other accessory minerals were observed. On 
Boone Island, a black limestone layer 32 feet (10 m) below the top of the Rove Forma 
tion pinches and swells, and form individual "boudins" that are approximately 4 feet 
(1.2 m) long and up to 1^ feet (0.5 m) thick.

The upper part of the Rove Formation is exposed on Anguros and West Anguros 
Islands, and on several islands near Rossport, including Nicol Island, Healey Island, and 
Blanket Island.

On West Anguros Island the Rove Formation unconformably underlies the Sibley 
Group. On Anguros Island, the Rove is separated from the Sibley Group by a gabbroic 
sill, estimated to be 1,000 feet (300 m) thick. On Boone Island near Rossport, 38 feet 
(12 m) of Rove shale is exposed below a mafic sill. No contact metamorphic effects were 
detected in the Rove Formation rocks. The mafic sill that separates the Rove Formation 
from the Sibley Group on the islands near Rossport may be a continuation of the sill at 
the contact on Anguros Island. The Rove Formation does not outcrop between the 
Anguros Island and the group of islands southeast of Rossport Harbour.

Late Precambrian (Proterozoic)

KEWEENAWAN SUPERGROUP

Most of the consolidated rocks of the map-area can be correlated with units of the 
Keweenawan Supergroup. Two major subdivisions were outlined, the Sibley Group, 
and the overlying Osler Group.
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The Sibley Group is exposed in the east half of the map-area. The lowest member 
encountered is a conglomerate, overlain by a repetitive sequence of sandstones and 
limestones. On Channel Island the top of the sequence is marked by a black siltstone 
(Photo l).

The Osler Group extends the full width of the map-area and is represented by two 
sub-groups. The lower part of the Osler Group comprises a series of sedimentary rocks. 
The Upper part of the Osler Group is predominantly composed of volcanic and asso 
ciated intrusive rocks.

Sibley Group

The Sibley Group was originally defined by Tanton (1931) on the Sibley Peninsula 
and nearby Edward Island; both are located approximately 45 miles (72 km) west- 
southwest of the map-area. In the St. Ignace area, the Sibley Group is exposed from the 
northern shore of Simpson Island eastward, including West Anguros and Anguros Islands, 
Quarry Island, and Channel Island. The Sibley rocks strike approximately easterly, and dip 
south, at angles of 60 to 100 on the eastern islands, and 5 0 to 25 0 on Simpson Island.

The Sibley Group unconformably overlies the Rove Formation on West Anguros 
Island. Elsewhere, the contact is not visible, although a sill overlying the Rove Forma 
tion on Anguros and Cat Islands has, toward its top, large quantities of conglomerate 
xenoliths typical of the Sibley basal conglomerate. Total thickness of the Sibley varies 
between 1,100 feet and 1,400 feet (330 to 420 m), depending on location, compared to 
a maximum total thickness of 500 feet (150 m) described by Tanton (1931). Table 2 
describes the stratigraphy of the Sibley group in the St. Ignace area.

The basal conglomerate is present only on West Anguros Island. Here it has a 
measurable thickness of 150 feet (45 m) on the south and west shores. The conglomerate 
can be traced under the shallow water to a small island off the west tip of West Anguros 
Island. The pebbles range in size from a maximum of 8 inches (20 cm) in diameter, 
down to a minimum of V4-inch (6 mm) granules. The major rock types encountered in 
the pebbles are: granite, typical of the mainland shore to the north; black shale of the 
Rove Formation; milky quartz pebbles; and small amounts of metavolcanics and meta- 
sediments. The matrix is sand- to silt-sized particles of the same composition as the 
pebbles.

The conglomerate is conformably overlain by a white orthoquartzite. On West 
Anguros and Anguros Islands, the orthoquartzite consists of well-sorted, sand-sized 
particles. The sand grains tend to be well rounded and spherical. The cementing agent 
is a light-coloured clay, though minor amounts of laumontite were noted. Some speci 
mens contain up to 9 percent sand-sized rock fragments.

On the west side of Quarry Island, 200 feet (60 m) of sandstone, discorformably over 
lie the Rove shale. The lower part of this sandstone is predominantly fragmental, with 
sparsely distributed larger pebbles, and has the composition of a greywacke. As the top 
of the unit is approached, the composition gradually changes to an orthoquartzite. The 
Quarry Island sandstone may be the facies equivalent of the conglomerate-orthoquartzite 
sequence exposed on West Anguros and Anguros Islands.

The lower orthoquartzite is conformably overlain by a unit of interbedded red and 
buff arkose and shaly siltstone on the west shore of Anguros Island. The red colour of 
these rocks is probably due to ferric oxide. Each layer has an average thickness of 
2 inches (5 cm). The arkose is composed of sand-sized particles of microcline (75 per 
cent), quartz (20 percent) and assorted lithic fragments (5 percent). All the particles 
are angular, indicating very little transport of the grains before deposition.
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Photo 1-Grey-black siltstone, Sibley Group, overlain by 
a gabbroic sill.

The shaly siltstone is composed of silt-sized fragments of quartz and feldspar in 
equal quantities, mixed with clayey cementing material. This shaly arkose siltstone unit 
does not appear at any other location in the map-area, and is the uppermost rock 
stratum exposed on the Anguros Islands. Beach pebbles indicate that this unit is overlain 
by a gabbroic sill off the southernmost point of Anguros Island.

On the islands near Rossport, the Sibley section is continued. Immediately above 
the lower orthoquartzite is a gabbro sill at least 300 feet (90 m) thick. Overlying the sill 
is a repetitive sequence, white orthoquartzite, red and buff-coloured interbedded ortho 
quartzite and limestone, orthoquartzite, and more red and buff-coloured orthoquartzite 
and limestone. This sequence is most completely exposed on Channel Island. It is also 
represented on Simpson Island by an orthoquartzite layer. The orthoquartzite grains 
are sand- to silt-sized, well sorted, and rounded to subrounded. The cement is generally 
calcite or minor clay. The limestones are grey calcilutite, grading to calcarenite. Diagene 
sis has produced a coarsely crystalline dolomitic cement, and a secondary red colouration 
from contained iron oxides.

Two members of the sequence of orthoquartzite and orthoquartzite-limestone are 
exposed on the north shores of Copper and Simpson Islands. The orthoquartzite on the
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northeast shore of Copper Island has fossilized worm tracks on the tops of the beds. 
The worm tracks are randomly oriented, and form dark green, tubular deposits, approxi 
mately 14 inch (6 mm) in diameter, embedded in the surface of the orthoquartzite out 
crop. Individual tracks are up to 5 inches (13 cm) long.

The top of the Sibley Group is represented by a black lithic siltstone, of possible 
volcanic origin, with minor cross-bedding. This unit is visible on the west and south 
shores of Channel Island. No identifiable minerals were seen in the siltstone, but the 
fragments are probably of basaltic composition. On Channel Island, the top of the 
Sibley Group is bounded by a gabbro sill approximately 50 feet (15 m) thick (Photo 1).

Osler Group

The Osler Group was defined by Tanton, with a type section on Osler Bay, on the 
west side of Edward Island. According to Tanton, "the Osler series is the succession of 
lavas and sediments of closely related age, known or inferred to be younger than the 
Sibley series, which occur on Edward Island and the neighbouring mainland in and 
northeast of the eastern part of Thunder Cape map-area, including St. Ignace Island 
and other islands south of Nipigon Bay" (Tanton, 1931, p. 57).

In the area studied by the author, the sedimentary rocks falling into Tanton's defini 
tion exceed in quantity and variety those encountered in the type section. In the St. 
Ignace Island area, the lower part of the Osler Group is composed primarily of sedi 
mentary rocks, with a few amygdaloidal basalt flows. The upper part of the Osler Group 
is composed of mafic volcanic rocks, with minor amounts of intercalated sedimentary 
rocks.

Felsic igneous rocks on the islands have been assigned to the upper part of the Osler 
Group. They consist primarily of red and grey rhyolite porphyry that locally grades into 
trachyte. Minor amounts of felsite are included. Along the south shore of St. Ignace 
Island, these rocks probably include both intrusive and extrusive rocks; elsewhere in 
the map-area the felsic rocks are thought to be intrusive. On the south shore of St. 
Ignace Island, a rhyolite porphyry sill has been included in the upper part of the Osler 
Group; it is considered to represent the last stage in the igneous activity that gave rise 
to the effusion of the Osler volcanic flows in this area. A locally-occurring conglomerate 
with rhyolite porphyry boulders at Buller's Bay, on St. Ignace Island has been tenta 
tively included in the Osler Group.

Subdivision of the mafic flows into middle and upper Osler units, shown on Ontario 
Division of Mines Preliminary Maps P615 and P616, has been discontinued because 
of the lack of a traceable disconformity or abrupt change in lithology at the contact. 
The Osler extrusive rocks are composed of basalt and andesite that grade laterally into 
each other.

OSLER SEDIMENTARY ROCKS

The Osler Group includes sedimentary rocks exposed on St. Ignace Island, Simpson 
Island, Salter Island, Wilson Island, and Copper Island. The maximum calculated thick 
ness of the lower Osler sedimentary rocks in the map-area is 400 feet (120 m).
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Photo 2-Osler basal conglomerate overlain by amygdaloidal basalt

The basal sedimentary layer is a conglomerate exposed on the northwest shore of 
Copper Island. This conglomerate is also exposed on Wilson Island and St. Ignace 
Island. It is composed of granite pebbles, with fewer pebbles of sandstone and shale. 
On Copper Island, the conglomerate disconformably overlies an orthoquartzite of the 
Sibley Group, and is itself overlain by a thin amygdaloidal basalt (Photo 2).

On Wilson and Salter Islands, and the northwest shore of Copper Island, a red and 
buff-coloured mudstone, shale, and limestone member occurs above the basal conglomer 
ate. Local colour variations produce a mottled effect, and probably reflect diagenetic 
changes. Contained within this mudstone-shale-limestone member on Wilson Island is 
an amygdaloidal basalt. This basalt appears to be an altered olivine basalt; the olivine 
is represented by serpentine, which forms olivine pseudomorphs. Modal composition is: 
serpentine, 20 percent; clinopyroxene, 70 percent; and plagioclase, 10 percent. As the 
mudstone is traced westward, it becomes interbedded with sandstone, and the shale and 
limestone layers pinch out. The limestone and shale are not exposed west of Salter 
Island. On St. Ignace Island, this member is represented by a lithic sandstone that con 
tains up to 10 percent pebbles. This lithic sandstone is the uppermost Osler sedimentary/ 
rock exposed on the west end of St. Ignace Island.

The topmost sedimentary layer of the Osler Group on the east end of St. Ignace 
Island is a pebble conglomerate that overlies the lower lithic sandstone disconformably,. 
and locally, unconformably (Photo 3). Pebbles are granite, shale, mudstone, and sand 
stone, in varying proportions. Graded bedding occurs in this conglomerate. Locally,, 
siltstone layers occur immediately below the conglomerate. On Simpson Island, towards
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Photo 3-Local unconformity between the uppermost Osler conglomerate and the underlying 
sandstone-mudstone unit.

the east end, the conglomerate grades laterally into a granular lithic sandstone. The 
conglomerate is also the uppermost member exposed on Salter Island and Wilson Island.

OSLER MAFIC VOLCANIC ROCKS

The largest part of the map-area is underlain by volcanic rocks of mafic composition. 
The lava flows conformably overlie the Osler sedimentary rocks. The best exposure of 
the contact between the Osler sedimentary and volcanic rocks is on Copper Island, where 
amygdaloidal lava overlies a conglomerate (Photo 2). Little evidence of contact meta 
morphism was seen in the sedimentary rocks below the contact.

Porphyritic basalt, olivine basalt, and minor andesite are the three major volcanic 
rock types found throughout the area. A detailed study of the flows could possibly result 
in subdivision of the flow sequence based on composition, but this was not possible on 
a reconnaissance survey. Compositional subdivision of the volcanic sequence is difficult, 
because lateral variations in composition within flows is commonly greater than the 
varation in composition between flows. This problem was described by Tanton (1931, 
p. 60).

During the present survey, four field subdivisions of the volcanic rocks, based on 
lithology, not stratigraphic position, were used:

1) Basalt with zeolite amygdule fillings (map unit 7a)

2) Massive basalt with minor andesite (map unit 7b) 
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3) Agglomerate (map unit 7c)

4) Basalt with quartz and agate amygdules (map unit 7d)

As these subdivisions are not stratigraphically significant, they are discussed together.
Porphyritic basalt has a modal composition: clinopyroxene phenocrysts, 5 percent; 

clinopyroxene groundmass, 45 percent; plagioclase (An55 ), 40 percent; magnetite, 5 
percent; and devitrified glass, 5 percent. Olivine basalt has a modal composition; olivine 
(altered to serpentine), 10 percent; zoned large clinopyroxene grains, 20 percent; 
unzoned clinopyroxene, 10 percent; plagioclase (An55 ), 55 percent; and laths of a black, 
opaque mineral that may be ilmenite. Many of the basalt flows contain vesicles or 
amygdules of quartz, agate, chlorite, calcite or zeolite.

Andesite is present in minor amounts in the volcanic sequence. It has a granular 
texture, and generally is more highly oxidized than the basalt. The modal composition 
of andesite is: clinopyroxene, 20 percent; plagioclase (An30 ), 55 percent; devitrified 
glass, 20 percent; and magnetite, 5 percent.

Agglomerate was observed only on the eastern shore of Bead Island, at the mouth 
of St. Ignace Harbour. The agglomerate unit strikes east, and appears to be basaltic in 
composition. It could possibly be redefined as a volcanic breccia. Its total thickness is 
100 feet (30 m). The agglomerate is not present on the western shore of the island.

On the west shore of St. Ignace Island, the mafic volcanic rocks are interrupted in 
places by shaly layers. These minor shales occur within 7,000 feet (2100 m) south of the 
basal contact of the main volcanic sequence. The shales are red in colour, and individual 
layers measure 4 to 6 inches (10 to 15 cm) thick. The shales do not form mappable units.

Flow thicknesses near the bottom of the volcanic sequence range from 10 inches to 
2 feet (25 cm to 0.6 m). Typical flows are fine-grained, vesicular or amygdaloidal basalt. 
The average diameter of the amygdules is Vi-inch (12 mm). Flow directions vary be 
tween S10W and due east. Rare pipe amygdules, found on the east side of Minnie Island 
(south of Salter Island), indicate a flow direction of S10W. These thin flows commonly 
show pahoehoe structure on their upper surfaces.

From Simpson Island eastward, typical flows in the upper part of the volcanic 
sequence are thick (up to 40 feet (12 m) ) and massive, with no visible autobrecciation 
effects. On Wilson Island, higher in the volcanic sequence, the flows are about 20 feet 
(6m) thick. Here, amygdules average 6 inches (15 cm) in diameter; excellent examples 
are found at Lindsay Head.

Throughout the map-area, flows show variable degrees of autobrecciation. Highly 
fragmented flows are less resistant to weathering and erosion than less-brecciated flows 
in the same locality. This has led to the development of many wave-cut caves and several 
natural bridges (Photo 4).

Tanton (1931), p. 64) reported:

On ths eastern side of St. Ignace Island, the lava flowed toward the 
north, and another sheet flowed toward the northeast; on Simpson Island .. . a 
lava flowed toward the north; and on Wilson Island .. . a lava flowed toward 
the northeast.

All Tanton's flow observations were based on "flowage wrinkles" and all indicated a 
southerly source for the lava.

Pahoehoe structures and pipe amygdules observed during the present survey indicate 
that the lavas flowed toward the south and east (Figure 2). These findings are incon 
sistent with Tanton's observations, but they are in agreement with observations made by
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Photo 4-Natural bridge in wave-cut basalt of the Osler 
Group.

Franklin (personal communication). On the basis of flow directions and initial dips, 
the conclusion of the writer is that the source area for the Osler volcanic rocks was 
northwest of the St. Ignace area.

The lower portions of the Osler volcanic sequence characteristically contain associated 
chlorite, zeolites, prehnite, calcite, and quartz. Vesicle fillings of zeolites and other 
minerals are the usual expression of metamorphism under zeolite facies conditions. 
Copper Island, Wilson Island, Salter Island, the north half of Simpson Island, and the 
north half of St. Ignace have amygdules in the basalt. The mineralogy of the amygdules 
in the lower portion of the volcanic sequence includes the following assemblages: 
chlorite-calcite; calcite-chlorite-laumontite; prehnite; prehnite-native copper; prehnite- 
calcite. Toward the top of the sequence these minrals gave way to calcite, and in the 
uppermost volcanic rocks, quartz and agate amygdules predominate. In the southern 
parts of Simpson and St. Ignace Island, the following amygdular assemblages occur: 
quartz; agate; amethyst-quartz; quartz-calcite.

The host rock for the amygdules is basalt (or locally, andesite) of various colours. 
The colour is dependent upon the amount of oxidation that has occurred. The colour of 
zeolitic basalt is dark red-brown to light red. Where quartz predominates in the 
amygdules, the colour ranges from dark red-brown to dark grey-green.

Subfacies of the zeolite metamorphic facies in volcanic rocks are not well understood. 
A study by Coombs et al., would include the zeolites in the St. Ignace Island area in a 
"field of phases commonly co-existing with silica", when plotted in the system (Ca, 
Na2 )-2H2O-2SiO2 (Coombs et al. 1959).
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Zoning of zeolites and associated minerals in the St. Ignace Island area is not unlike 
zoning described from the Tertiary lavas of eastern Iceland and other areas (Walker 
I960). A study of the zeolites in the Osler Group might indicate the origin of the 
associated native copper on St. Ignace Island, as well as adding to the knowledge of the 
zeolite facies.

PORPHYRY BOULDER CONGLOMERATE

A boulder conglomerate, with boulders of red and grey rhyolite porphyry, occurs on 
the north shore of Bullers Bay, on the southeast corner of St. Ignace Island. This con 
glomerate is younger than the basalt flows on which it lies, and younger than the 
rhyolite porphyry boulders it contains. It is cut by a diabase dike. No overlying rocks 
were observed, and the exact stratigraphic position of the conglomerate remains uncer 
tain. It is tentatively included with the uppermost Osler Group rocks.

The conglomerate occurs in what appears to be an old stream bed. The unit, 700 
feet wide by 40 feet (210 m by 12 m) thick at its east end, cuts the basalt flows, and 
trends N70W. Channel-type cross-bedding indicates a paleocurrent direction of flow from 
northwest to southeast. The rocks that fill the old channel are rounded boulders of red and 
grey rhyolite porphyry, probably derived from the stock to the west. The diameters of the 
boulders vary from 4 to 25 inches (10 to 64 cm), with an average of 16 inches (40 cm). 
The matrix is granule-sized, sub-angular fragments of the same rhyolite porphyry. The 
stream bed was not traced to its indicated source in the stock, due to overburden. How 
ever, its total length is estimated at 2,000 feet (600 m).

FELSIC IGNEOUS ROCKS

The felsic igneous rocks of the Osler Group include both intrusive and extrusive 
members. Intrusive relations were inferred by the absence of typical flow features along 
the north shore of St. Ignace Island, where a rhyolite porphyry sill was traced for 
approximately 6 miles (10 km). The sill is about 400 feet thick (120 m). Along the east 
side of Simpson Island, a vertical rhyolite porphyry dike, 300 feet (90 m) thick, strikes 
N20W. On the south shore of St. Ignace Island, and the offshore islands nearby, a large 
area of felsic rock is exposed The largest intrusive body on the island is the circular stock 
located in the east central part of St. Ignace Island.

The felsic rocks vary in composition from rhyolite porphyry to trachyte porphyry, 
depending on the amount of quartz present. The amount of quartz varies from O to 20 
percent. No differences in composition were detected between red and grey rhyolite 
porphyry. The colour difference is thought by the author to be due to the presence of 
iron oxide.

The composition of these rocks gives few indications of their origin. Thin section 
studies of all intrusive types show the felsic rocks are characterized by alpha quartz, 
which forms bipyrimidal pseudomorphs after beta quartz. Modal analyses of the porphy 
ritic rocks indicates that 5 to 10 percent sanidine is present, in addition to quartz. One 
specimen of rhyolite porphyry from Owl Island contains microcline.

Felsite is found in a dike Y2 mile (0.8 km) west of Squaw Bay, on southwestern St. 
Ignace Island. The dike strikes N30W, and was traced some 4,000 feet (1200 m). It is 
500 feet (150 m) thick at its maximum width, and averages 400 feet (120 m) thick. 
This dike cuts the rhyolite porphyry, but was not traced into the basalt to the north; 
therefore its age relationship with the basalt is uncertain. The felsite is buff to purple in
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colour, fine-grained, and in thin section appears composed primarily of quartz and 
devitrified glass. Due to the fine-grained nature of the rock, no other minerals were 
observed.

Features commonly found in both flows and sills are present in most felsic igneous 
rocks. These include porphyritic textures, devitrified glass, and the thick concordant 
nature of the units. Features typical of felsic flows, such as autobrecciation, pumice 
material or its equivalent, sedimentary interbeds, well defined flow tops, or ptygmatic 
flow structures; features that are commonly seen in near-surface dikes and flows else 
where in the Lake Superior region, are absent in the St. Ignace area. The absence of 
these features led to the description of the felsic rocks in this area as intrusive bodies on 
the Ontario Division of Mines Preliminary Maps P.615 and P.616. The author now 
concludes, from further study of the rocks, that both sills and extrusive flows are present 
in the St. Ignace area.

St. Ignace Island Stock

The St. Ignace Island Stock includes three main rock groups, rhyolite porphyry that 
locally grades into trachyte, anorthosite and gabbro. The mafic rocks are described in the 
section titled Gabbro-Anorthosite Ring complex. The stock has an area of approximately 
10 square miles (26 km2 ). The intrusive body is zoned, with a core of salic rocks and an 
outer ring of mafic rocks. The mafic ring narrows to an average width of 200 feet (60 m) 
on the west side of the stock and has an average width of 2,000 feet (600 m) on the east 
side. On the north end, the zone of mafic rocks has an average width of 3,500 feet 
(1100 m).

Contacts, where observed, are vertical or near vertical. The contact between the 
mafic and salic rocks is sharp in most localities. The salic rocks commonly contain 
inclusions of mafic rocks, such as near King Lake (Photo 5), and the mafic rocks contain 
inclusions of salic rocks, such as near Sky Lake. The contact between the anorthosite 
and the gabbro was not observed. No structural or compositional subdivision of the 
salic rocks within this stock was attempted.

Mafic Intrusive Rocks

Mafic intrusive rocks in the map-area form dikes; sills, primarily interlayered with 
Animikie and Sibley Group sedimentary rocks; and a zone, or ring, that encloses the 
rhyolite porphyry stock.

MAFIC DIKES

Diabase and gabbro dikes were encountered throughout the map-area. They may be 
of more than one age. The dikes in most places are fine-grained, and weather to a rust 
colour. Virtually every dike is characterized by columnar jointing. The rocks give an 
average modal analysis, based on a study of 3 thin sections, of clinopyroxene, 65 percent; 
plagioclase (An5o-6o), 30 percent; and magnetite, 5 percent

A swarm of dikes on Copper Island and nearby islands is composed of gabbro. The 
average width of these dikes is 28 feet (9m). They have a mean strike of N80W, and 
a typical dip of 60 0N. Columnar jointing was seen in every dike in this swarm. Similar 
dike swarms occur in the Pukaskwa area, and on the Sibley Peninsula (York and Halls 
1969).
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ODM8889

Photo 5-Fine-grained gabbro xenolith in rhyolite porphyry.

Less numerous dikes, similar in character, were observed in the area to the west, 
including St. Ignace Island. The age of these dikes is uncertain, although they are 
possibly coeval with the Osler volcanic rocks. The earlier dikes pre-date the emplace 
ment of the rhyolite porphyry. Later dikes are younger than the rhyolite porphyry. 
Except for self-evident examples on St. Ignace Island that cut, or are themselves cut by 
rhyolite porphyry, it is not possible to classify the dikes by their relative ages. Intrusion 
of the rhyolite porphyry appears to have been a separate event that occurred during a 
prolonged period of dike formation.

A major diabase dike trends N10W across St. Ignace Island for 6^/2 miles (10 km). 
This dike, which forms the western shore of McEachan Lake, rises to an elevation of 700 
feet (210 m) above Lake Superior. The overall shape of the dike is lenticular, with a 
maximum width in the centre of the island of 3,000 feet (900 m). At the north of the 
island, the dike is Yd mile (0.3 km) wide where it disappears under Nipigon Bay. It 
pinches out to the south, and is not present on the south shore of the island. This diabase 
dike is locally very coarse-grained. No contact metamorphic effects were observed.

MAFIC SILLS

Mafic sills in the map-area are generally composed of fine-grained gabbro or locally, 
diabase. They commonly contain xenoliths of the overlying and underlying rocks. Typical 
examples are exposed on the Anguros Islands, on the Cat Islands, and on Healey 
Island. On Healey Island, conglomerate has been incorporated into the sills (Photo 6). 
Near Rossport, on Boone Island, the sills are locally differentiated into gabbro and 
granophyre.

The gabbro has a typical modal composition of: plagioclase (An55 ), 60 percent; 
clinopyroxene, 40 percent. The granophyre on Boone Island has a modal composition:
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ODM8890

Photo 6-Conglomerate xenoliths in diabase sill.

ODM8891

Photo 7-Columnar jointing in a gabbro sill.
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plagioclase (Ati40 ), 70 percent; clinopyroxene, 25 percent; and quartz, 5 percent. A 
specimen from the sill on Healey Island gave a modal analysis: potassium feldspar, 80 
percent; hornblende, 20 percent.

The mafic sills are probably lateral offshoots of the diabase dikes, and are probably 
as variable in age. Thicknesses on the order of 300 feet (90 m) are common, although the 
average thickness is about 100 feet (30 m). Strike and dip of the sills follow the trend of 
the enclosing beds. The sills are generally characterized by conspicuous columnar jointing 
(Photo 7). No attempt was made to correlate the stratigraphic position of these sills 
with sills outside the map-area.

GABBRO-ANORTHOSITE RING COMPLEX

Near the east end of St. Ignace Island, the rhyolite porphyry stock is enclosed by 
a ring-shaped zone of mafic intrusive rocks that vary in composition from gabbro to 
anorthosite. The ring is narrow on the west side of the stock, and widens on the north 
and east sides.

The outer margin of the ring is gabbro that approaches norite in composition. At 
the outer edge of the ring, the gabbro has a modal composition: orthopyroxene, 20 
percent; clinopyroxene, 25 percent; plagioclase (Anes), 40 percent; and laths of a grey 
opaque mineral that is probably ilmenite, 5 percent. Gabbro is not present along the 
southeastern margin of the ring. Gabbro exposed on the southwestern tip of Simpson 
Island may be related to the gabbro associated with the rhyolite porphyry stock. Rocks 
from the two localities are identical in texture and composition.

On the northern margin of the stock, the gabbro grades inward to anorthosite, with 
a decrease in the pyroxene content of the rock. Typical samples of anorthosite are 
composed of: plagioclase (An55 ) with conspicuous oscillatory zoning, 60 percent; 
orthopyroxene, 15 percent; clinopyroxene, 15 percent; and laths of a mineral that may 
be ilmenite, 10 percent. Anorthosite extends from McNab Peninsula north for 2V4 
miles (3-6 km), along the east side of the rhyolite porphyry stock.

A diorite xenolith was observed in the ring complex on St. Ignace Island. It is 
located 1,600 feet (480 m) west-southwest of the southern-most part of the north-striking 
porphyry dike, on the east side of the ring complex. Here a rounded xenolith, 7 feet 
by 10 feet (2 m by 3 m) in diameter, is enclosed in coarse-grained gabbro. The diorite is 
coarse-grained, and is probably a recrystallized andesitic volcanic rock. No primary struc 
tures were seen in the xenolith.

Although the mafic igneous rocks that form the ring about the rhyolite porphyry 
stock on St. Ignace Island are not included in the Osler Group in the map legend, 
several features suggest that the mafic and felsic rocks may be consanguineous. This is 
supported by the following evidence:

1) Xenoliths of gabbro are contained in the rhyolite porphyry east of King Lake, 
on the west side of the stock (Photo 5 ).

2) Xenoliths of rhyolite porphyry are contained in gabbro southwest of Sky Lake, 
on the east side of the stock. The xenoliths occur near the contact between the felsic 
and mafic rocks.

3) Rhyolite porphyry dikes cut gabbro east of Sky Lake. Simultaneous extrusion of 
rhyolite and augite-bearing basalt has been postulated for the eruption of the Newberry 
volcano in Oregon (Williams 1935).
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PETROGENESIS

The coexistence of two magmatic fluids is thought to be possible, provided liquid 
immiscibility is involved. In many of the systems involving SiO2-MgO-Al2O3-FeO-K2O- 
CaO-NaaO, liquid immiscibility is present at temperatures exceeding those expected in 
nature, and in compositions just outside the range of natural silicates (Levin et al. 1959). 
These studies did not consider the effect of water, a component that tends to lower 
the temperature stability range of most phases.

If the unmixing of melt phases took place at a high temperature, specific gravity 
separation of the immiscible liquids could result in the preservation of both silicate 
melt phases, even at temperatures where the coexistence of two silicate melt phases was 
no longer possible. This mechanism would permit simultaneous intrusion of both melts. 
Since both melts would be at approximately the same temperature at the time of intru 
sion, the mafic phase would be expected to crystallize first, forming a coarse-grained 
rock. The felsic phase would be expected to remain molten, until the temperature had 
dropped sufficiently so that the felsic minerals began to crystallize.

The rhyolite porphyry would be expected to be fine-grained to glassy because of the 
slower rate of crystallization of felsic melts and because of the near-surface emplacement 
of the stock. This is substantiated in the field. In the stock on St. Ignace Island, the 
gabbro-anorthosite association represents the mafic phase, and is coarse-grained. The 
rhyolite porphyry appears to consist largely of devitrified glass.

Cenozoic 

Pleistocene

Pleistocene geology was not studied in detail during this survey. Glacial striae trend 
southwest and were probably formed during the Wisconsin glaciation. Glaciolacustrine 
deposits in the map-area consist mainly of ground moraine and raised beaches. The 
raised beaches are visible on the southwest corner of St. Ignace Island. These beaches 
were probably formed during the post-glacial Lake Houghton stage. (Douglas et al. 
1970)

STRUCTURAL GEOLOGY

The sedimentary and extrusive rocks of St. Ignace Island and adjoining islands 
describe an arcuate trend that strikes N70E on the west end of St. Ignace Island, has 
an easterly trend in the centre of the map-area, and strikes S75E toward the east end of 
Copper Island. The sedimentary rocks near the bottom of the stratigraphic section dip 
between 6 and 10 0 south. Local variations in attitude of the rocks are probably due to 
relief on the underlying surface of deposition. The average regional dip is 60 south.

Near the west central end of St. Ignace Island, drilling indicated the base of the 
volcanic section has an average dip of 6 0 south (Ontario Division of Mines, assessment 
files). The volcanic rocks themselves dip from 15 to 200 south on the south side of the 
island. If these dips are extrapolated, an initial dip of 9 to 140 south for the volcanic 
rocks can be calculated.
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In the eastern end of the area, the sedimentary rocks typically dip about 100 south, 
and the overlying volcanic rocks dip about 15 0 south, suggesting an initial dip of 5 0 
south for the volcanic flows.

Faults

A cursory examination of faults within the map-area reveals a general northwest- 
southeast strike for most assumed faults. Four major faults have been determined; an 
additional fault may underlie Simpson Channel between Simpson and Wilson Island. 
A brief description of each fault, from west to east, follows.

DUNCAN COVE FAULT

The Duncan Cove Fault is topographically expressed by a lineament that extends 
S35E from the southernmost exposure of the large diabase dike on the west side of 
McEachan Lake. The dike may have been emplaced along the plane of weakness created 
by the fault. In Duncan Cove, the fault surface is not exposed, although minor breccia 
tion of the rocks, and quartz-filled fractures were observed.

The rock types on either side of the assumed fault are basalts that differ in character. 
On the west side of the fault, a dark green amygdaloidal basalt has amygdule fillings of 
quartz and agate. This basalt is fine-grained and massive. On the east side of the fault, 
the grey-black basalt is less amygdular, and several of the flows are porphyritic, with 
phenocrysts of plagipclase.

On the north shore of St. Ignace Island, rock units on either side of the large diabase 
dike show an apparent sinistral displacement in excess of 1,000 feet (300 m). This 
apparent displacement could be due either to left-handed movement on the fault, or to 
vertical movement, with the east side being downthrown. Some of the lineaments that 
parallel the strike of the volcanic flows are offset by the fault and dike. The northernmost 
outcrop in Duncan Cove is identical to the flows southwest of the cove, indicating possible 
left-handed movement on the fault.

RAINBOW LAKE FAULT

The Rainbow Lake Fault has a strike length of 21,000 feet (6300 m), and strikes 
N75W. From its western extremity, at the south end of McEachan Lake, the fault extends 
to the south shore of St. Ignace Island. At the Lake Superior shore, the rhyolite porphyry 
on the west side of the fault is apparently displaced 1,000 feet (300 m) to the northwest, 
suggesting right-handed, or dextral movement on the fault. A topographic lineament 
parallels the fault, and controls the location and shape of Rainbow Lake and the south 
end of Zillah Lake. The lineaments parallel to the strike of the volcanic flows are 
disrupted where they cross the fault.

OTTER LAKE FAULT

The Otter Lake Fault, at the eastern end of St. Ignace Island, trends northwest across 
the island, from the north shore to St. Ignace Harbour. It strikes N50W, and passes 
under Otter Lake. The total known length is 30,000 feet (9000 m). On the north shore 
of the island, the lower Osler sedimentary rocks are displaced approximately 1,000 feet 
(300 m). The actual displacement on the fault cannot be determined, as the lower Osler
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sedimentary rocks are not exposed west of the fault. Their exact position is not known, 
but they probably lie offshore, under the waters of Nipigon Bay. The inferred movement 
on the fault is dextral.

Strikes of the flows on the east side of St. Ignace Harbour tend to parellel the fault, 
rather than the regional trend of the Osler lavas. West of the harbour, the flows are 
thicker and more massive than the flows east of the harbour. The volcanic rocks on 
both sides of Otter Lake are similar in character, but the amygdule fillings are mainly 
quartz; on the east side the vesicles are filled with zeolites, prehnite, and calcite.

CHUBBY HARBOUR FAULT

The Chubby Harbour fault splits Salter Island in two. The fault is approximately 
4,000 feet (1200 m) long where it crosses the island, and extends from a large bay on 
the north end of the island, under Chubby Harbour, and between Minnie Island and 
Harry Island. The fault strikes about N20W. At the north end, the contact between the 
lower Osler sedimentary rocks and the volcanic rocks is displaced dextrally about 4,000 
feet (1200 m). The rocks on the west side of Chubby Harbour are massive green to 
brown, fine-grained basalts. On the east side of the Island the rocks are amygdaloidal 
basalts with amygdules of prehnite and calcite. The basalt itself is green to brown in 
colour.

SIMPSON CHANNEL FAULT

A lineament extends from Cavers Bay along the mainland shore, southeast through 
Simpson Channel. On the northwest shore of Simpson Island, Sibley Group and lower 
Osler Group sedimentary rocks strike N60W and dip 5 0 south. As the northwest corner 
of this island is approached, the strike rotates to N40W, the dip increases to a maximum 
of 35 0 south, and the sedimentary rocks are exposed further south than in any other 
part of Simpson Island. As this last orientation of the sedimentary rocks is greatly (15 0 ) 
different from the trends anywhere else in the immediate area, the conclusion is drawn 
that this particular orientation along Simpson Channel is the result of movement along 
the Simpson Channel lineament.

Folds

BATTLE ISLAND ANTICLINE

Battle Island is composed entirely of Osler group basalt. The attitude of the flows 
on the north shore is N80W, dipping 30 0 north. On the south shore the strike of the 
basalt flows is N80W, but the dip is 20 0 south. Across the west end of the island, the 
gradual change in dips can be seen. Battle Island is located on the axis of a gentle, 
east-west striking anticline, with an undetermined plunge.

Lineaments

Two sets of lineaments are present in the St. Ignace map-area. The first set trends 
approximately east-west, parallel to the strike of the Osler lava flows. These lineaments 
probably represent boundaries between individual lava flows, although in most cases
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the actual flow contacts are covered by overburden. The second set, which is best 
developed on St. Ignace Island, strikes northeast to northwest. Where these lineaments 
cut the lower part of the Osler volcanic rocks, apparent offsets of flow top lineaments 
and contacts occur. These apparent offsets are due to differences in elevation across the 
lineament.

ECONOMIC GEOLOGY

The major economic mineral found in the St. Ignace area to date is copper. Native 
copper, with some chalcocite, occurs in the volcanic rocks of the Osler Group. Some 
deposits contain small amounts of native silver. The mode of occurrence of native 
copper here is similar to economic copper deposits found elsewhere in the Lake Superior 
region, notably on the Keweenaw Peninsula in Upper Michigan, and in the Batchawana 
area in Ontario (Lamey 1966). Two types of deposits have been recognized in this 
area: native copper in amygdaloidal lava; and copper-chalcocite carbonate veins that 
cut the volcanic rocks. Deposits in amygdaloidal lava consist of native copper associated 
with prehnite, calcite, and chlorite vesicle fillings. To date, deposits of this type have 
proven to be lowgrade. The J.L. Carroll [1968] (2) deposit, on the western shore of 
St. Ignace Island, is of this type.

The copper-carbonate veins comprise isolated veins up to 2 feet (0.6 m) wide, or 
stringer zones up to 30 feet (9m) wide. The veins and stringers contain calcite, with 
small amounts of chalcocite and/or native copper. Some veins contain native silver. The 
Addicks Canadian (1) and St. Ignace Harbour (3) properties are of the vein type. 
According to T.L Tanton (reported in Hopkins 1921) copper occurs in veinlets and 
amygdules in the lava on the northwestern shore of Copper Island. No copper was located 
here during the present survey. One isolated sulphide vein, with minor amounts of chalco 
pyrite in calcite and marcasite, occurs in the Rove shale, on Blanket Island, a small islet 
northwest of Quarry Island.

Description of Properties

Table 3 is a summary of the work that has been done on the copper occurrences in 
the St. Ignace area. Information on the properties on St. Ignace Island was obtained 
from the assessment work files, Resident Geologist's Office, Thunder Bay. In addition, 
a small sulphide showing on Blanket Island is within the map-area, and copper float is 
present on the northeast shore of McEachan Lake, on St. Ignace Island. A small adit 
(4 feet (1.2 m) in diameter, 6 feet (1.8 m) deep) has been dug into the basal Osler 
conglomerate on Copper Island, north of Lindsay Harbour. No mineralization was seen 
here, and the age of the working is unknown.

BLANKET ISLAND SULPHIDE OCCURRENCE

A copper-iron sulphide showing was noted on Blanket Island, a small islet north of 
the west end of Whiskey Island, near Rossport. The showing is an east-striking calcite- 
sulphide vein that cuts the Rove shale along the south shore of the island for its entire 
length. The vein is about 3 feet (1m) wide at the east end of the island, narrowing to 6
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St. Ignace Island and Adjacent Islands

inches (15 cm) at the west end. The sulphide zone disappears under water at both ends. 
Vein material is calcite, marcasite, and a small amount of very fine-grained chalcopyrite. 
Sulphide minerals comprise 50 to 75 percent of the vein material. Analyses of grab 
samples, by the Mineral Research Branch of the Ontario Division of Mines, indicated 
trace amounts of gold and silver, and 0.01 percent each of copper, lead, molybdenum, 
and nickel.

McEACHAN LAKE FLOAT OCCURRENCE

On the eastern shore of McEachan Lake, 2^4 miles (4.4 km) from the south end of 
the lake, cobbles and pebbles containing native copper were found in the glacial drift. The 
native copper occurs in pieces of prehnite. The copper-bearing prehnite cobbles and 
pebbles are common, but the source of the material could not be located.

ADDICKS CANADIAN PROPERTIES LIMITED (1)

The showing at the north end of Moffat Strait, on St. Ignace Island, consists of 
mineralized veins that cut the Osler amygdaloidal basalts. The veins contain calcite 
stringers, with chalcocite, and native copper and trace amounts of silver.

In 1970, geophysical surveys were conducted over the claim group by Addicks 
Canadian Properties Incorporated (Poulsen 1970). An electromagnetic survey indicated 
four weak conductive zones that were thought to be of topographic origin. No correla 
tion with known copper-silver mineralization was established. A magnetometer survey 
outlined 6 easterly-trending anomalous zones, but these were thought to be the result 
of magnetite concentrations in the volcanic flows.

In 1964, Addicks Canadian Properties Incorporated drilled 6 holes, over a strike 
length of 1,000 feet (300 m), on the Moffat Strait property. The drill holes had a com 
bined length of 1,539 feet (462 m). All 6 holes intersected chalcocite in calcite veins. 
These veins averaged 0.1 percent copper across a width of 2 feet (0.6 m). Trace amounts 
of silver were also found.

Trenching and drilling on the property in 1954-1955, by Horlac Mines Limited, 
uncovered 4 mineralized veins. The largest is 6 feet (1.8 m) wide; the smallest 3 inches 
(7 cm) wide. The total width of the mineralized zone containing the veins was estimated 
at 65 feet (20 m). Drilling offshore in 1955 traced the veins for 50 feet (15 m) along 
strike under Moffat Strait. The average grade reported by the company is 0.8 percent 
copper. Two analyses indicated that small amounts of silver are present. (Resident 
Geologist's Files, Ontario Ministry of Natural Resources, Thunder Bay)

J.L. CARROLL [1968] (2)

The Carroll prospect is located near the western shore of St. Ignace Island, near the 
base of the Osler volcanic rocks. Three showings, consisting of native copper in 
amygdules or disseminated in the lava, associated with prehnite, calcite, and chlorite, 
have been drilled.
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Seven diamond drill holes, totalling 857 feet (257 m), were bored in the vicinity of 
the southern showing in 1968, by J.L Carroll. Another hole, 89 feet (27 m) long, was 
drilled on another showing, about l mile (1.6 km) north, along the lake shore. The 
mineralization encountered in these holes was native copper with trace amounts of silver. 
No mineralization of economic importance was discovered.

In 1961, Sutherland and Company drilled three diamond drill holes, with a total 
length of 2,500 feet (750 m), for E.S. Dampier. Two of these were located on the 
southern showing, and the third was about l V4 miles (2 km) north of the main showing. 
All holes encountered disseminated native copper in amygdules associated with chlorite, 
prehnite, and calcite; but no economically important mineralization was discovered.

ST. IGNACE HARBOUR PROSPECT (3)

The showing on the eastern shore of St. Ignace Harbour was tested by Horlac Mines 
Limited, in 1955. It is located close to the lakeshore, and comprises two mineralized 
zones in amygdaloidal basalt. The zones strike approximately N45E.

The northern zone was tested in 3 diamond drill holes, totalling 191 feet (58 m), 
over a strike length of 175 feet (53 m). This zone is 30 feet (9 ea) wide, and contains 
steeply dipping calcite veins and stringers that contain disseminated chalcocite. A little 
silver was found in one of the drill holes.

The southern zone is 400 feet (120 m) southeast of the north zone. It is similar in 
character, and was tested by 5 diamond drill holes, totalling 332 feet (102 m), over a 
strike length of 1,000 feet (300 m). The southern zone has a maximum width of 26 feet 
(8m), and contains individual veins with an average copper content of 0.3 percent.

Suggestions to Prospectors

All but one of the known deposits of copper and copper-silver are geographically 
within 234 miles (4.4 km) (south) of the base of the volcanic rocks in the Osler Group. 
The one exception is the St. Ignace Harbour deposit, on the eastern shore of the harbour. 
All the deposits are associated with prehnite or zeolites. After examination of the copper 
occurrences in the map-area, the author concludes that copper mineralization was prob 
ably related to metamorphism of the volcanic rocks under zeolite facies conditions.

The most probable place for copper to occur in commercial quantities is in veinlets 
and associated minor brecciation within the lower part of the volcanic sequence. A 
second choke for exploration is in veins associated with sills in the sedimentary rocks 
below the Osler volcanic rocks. Sulphides are known to occur in this mode, and further 
exploration may be warranted.
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SYMBOLS

Glacial s (f/ae.

Sma// bedrock outcrop.

Area of bedrock outcrop.

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

Banding; (horizontal, inclined, vertical).

Geological boundary, observed.

Geological boundary, position 
interpreted.

Fault; (observed, assumed). Spot indi 
cates down throw side, arrow indicates 
horizontal movement.

Lineament.

Lava flow; top in direction of arrow. 

Jointing; (horizontal, inclined, vertical). 

Anticline, syncline, with plunge.

Drill hole; (vertical, inclined).

Motor road. Provincial highway number 
encircled where applicable.

Other road.

Trail, portage, winter road.

Building.

Township boundary, unsurveyed.

Location of mining property, unsur 
veyed. See list of properties and 
occurrences.

LIST OF PROPERTIES 
AND OCCURRENCES

7. Addicks Canadian Properties Limited.
2. J. L. Carroll 11968].
3. St. Ignace Harbour Prospect.

Date in square brackets indicates date of last major 
work.
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LEGEND 

CENOZOIC3 ,
QUATERNARY . 

RECENT

Swamp and stream deposits.

PLEISTOCENE

Till, sand, gravel, clay.

UNCONFORMITY

PRECAMBRIAN*

LATE PRECAMBRIAN 
(PROTEROZOIC)

KEWEENAWAN SUPERGROUP
MAFIC INTRUSIVE ROCKSC

10a Diabase. 
Wb Gabbro. 
We Anorthosite. 
Wa Diorite. 
We Gabbro (sills).

INTRUSIVE CONTACT

OSLER GROUP

9 Rhyolite porphyry boulder conglom 
erate.

UNCONFORMITY

FELSIC IGNEOUS ROCKSC

8a Red rhyolite porphyry.
8b Grey rhyolite porphyry.
8c Trachyte.
8d Felsite.

VOLCANIC ROCKS
7a Basalt with zeolite amygdu/es. 

' | 7b Basalt, massive; minor andesite. 
7c Agglomerate. 
7d Basalt with quartz and agate amyg-

du/es. 
7e Basalt with prehnite amygdu/es.

Contained in unit 6b, 
7f Interflow sediments.

SEDIMENTARY ROCKS

6a Conglomerate.
Sb Mudstone with shale and limestone.
Se Sandstone and mudstone; facies of

unit 6b. 
Sd Lithic sandstone; facies of unit 6a.

UNCONFORMITY

SIBLEY GROUP*

5/1 Lithic siltstone.
5h Orthoquartzite and limestone.
Sg Orthoquartzite.
5f Orthoquartzite and limestone (red

and buff). 
Se Orthoquartzite. 
5d Arkose and shalv siltstone (red and

buff).
Se Orthoquartzite, minor greywacke. 
Sb Conglomerate. 
Sa Greywacke.

UNCONFORMITY 
LOCALLY DISCONFORMABLE

MIDDLE PRECAMBRIAN 
(PROTEROZOIC)

ANIMIKIE GROUPS
ROVE FORMATION

"l 4c Black shale and minor limestone.
4b Basalt and lithic siltstone.
4a Black shale.

INDETERMINATE CONTACT

GUNFLINT FORMATION

3c Black shale with minor chert.
3b Shaly greywacke.
3a Conglomerate and orthoquartzite,

UNCONFORMITY

EARLY PRECAMBRIAN 
(ARCHEAN)

FELSIC TO INTERMEDIATE IGNEOUS 
ROCKS

Quartz diorite.

1 Granitic rocks unsubdivided.
1a Granite.
1b Porphyritic granite.

Afl Silver.

Cu Copper.

S Sulphide mineralization.

Unconsolidated deposits. Cenozoic deposits are rep 
resented by the lighter coloured and uncoloured areas 
of the map.

"Bedrock geology. Outcrops and inferred extensions 
of each rock map unit are shown respectively in deep 
and light tones of the same colour. Where, in places, 
a formation is too narrow to show colour and must be 
represented in black, a short black bar appears in the 
appropriate block.

The Mafic Intrusive Rocks (unit W) may be partly 
equivalent in age to the Felsic Igneous rocks (unit 8).

dThe Sibley Group sedimentary rocks and underlying 
sedimentary sequences are in stratigraphical order.
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