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ABSTRACT

Black Bay Peninsula and the adjacent islands in the District of Thunder Bay encompass a 
northeast-trending area about 40 miles (65 km) long and ranging in width from about 2 to 9 
miles (3 to 14 km). The peninsula is about 43 miles (70 km) east of the City of Thunder Bay; 
it forms the landmass on the southeast side of Black Bay on the north shore of Lake Superior.

Figure 1-Key map showing location of 
Black Bay Peninsula Area. 
Scale 1 inch to 50 miles 
(1:3,168,000).

The area is underlain by Late Precambrian rocks. Gently dipping sandstone of the Sibley 
Croup is the oldest rock unit. It is overlain to the southeast by the Osler Group, a sequence of 
tholeiitic flood basalts, with local intercalated sedimentary, pyroclastic, and felsic volcanic 
rocks about 9,000 feet (2,700 m) thick. Low grade burial metamorphism has produced zeolite 
and pumpellyite-prehnite facies assemblages in the Osler Group.

The Osler Group has been intruded by felsic and mafic sills and numerous mafic dikes of 
several ages. The largest, and one of the youngest intrusions is the subcircular Moss Lake 
Gabbro.

Mineral deposits with immediate economic potential have not yet been found but several 
minor silver and copper occurrences are known. Owing to a simikr environment in the 
Keweenaw Peninsula it is considered that further exploration for copper is warranted. There 
are minor occurrences of agate in amygdules in the Osler Group volcanic rocks and as detrital 
material on beaches..
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Geology 

of the

Black Bay Peninsula Area

District of Thunder Bay

By 

W. H. Mcilwaine and H. Wallace

INTRODUCTION

Black Bay Peninsula forms the land mass to the southeast of Black Bay on the 
north shore of Lake Superior in the District of Thunder Bay. Shesheeb Bay, in the 
approximate centre of the map-area is about 43 miles (70 km) east of the City of 
Thunder Bay. National Topographic Series Map sheets 52A/7E, 8, 9, 10E, and 16 cover 
the area.

This mapping project completes the remapping of the Late Precambrian Osler Group 
started by Giguere in 1969 (Giguere 1971). The Osler Group which is dominandy 
composed of mafic volcanic rocks forms part of the Keweenawan of the Lake Superior 
region.

MINERAL EXPLORATION

Since the latter part of the nineteenth century, several companies and individuals 
have been active in reconnaissance exploration for native copper deposits similar to 
those found in the Keweenaw Peninsula of Upper Michigan. Numerous pits are found, 
especially along the Black Bay side of the peninsula.

Exploration for silver has been carried out on Edward and Porphyry Islands in areas 
approximately on strike with the Silver Islet deposits.

Monarch Gold Mines Limited put down four diamond drill holes totalling 1,018 feet 
(310.3 m) in 1962 to investigate previously explored calcite veins at the southern end 
of Edward Island. Only traces of silver were indicated in assays.

Geologist, Ontario Division of Mines, Thunder Bay, 1970. 
2Graduate Student, University of Toronto, 1970.
Manuscript accepted for publication by the Chief Geologist, August l, 1972.
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ACCESS

Access is by boat or float-equipped aircraft. Boats may be launched from several 
places on the adjacent Sibley Peninsula or from Hurkett or Nipigon, about 40 miles 
(65 km) to the north. Aircraft are available for charter from Thunder Bay, Hurkett, and 
Pays Plat.

ACKNOWLEDGMENTS

The authors were aided in the field by the following student assistants: Mr. S.J. 
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man, junior assistants.

Helpful suggestions resulted from discussions with the following: Prof. AM. Goodwin, 
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PRESENT GEOLOGICAL SURVEY

Fieldwork for this report was carried out during the summer of 1970 with a field 
crew based in Shesheeb Bay and serviced by float-equipped aircraft from Thunder Bay. 
Communication to outside points was maintained by radio telephone. Two outboard 
motor boats were used to map shoreline outcrops. One of these, 18 feet (5.5 m) long 
and powered by a 33 horsepower motor, was found to be very suitable for work on 
Lake Superior. The other boat was 14 feet (4.2 m) long, powered by a 9 Vi horsepower 
motor and was used mainly in the more sheltered areas. Traverses were run inland in 
areas where the study of aerial photographs indicated the presence of outcrop.

Outcrop data were plotted on acetate overlays on air photographs at a scale of l inch 
to V& mile (1:15,840). These data were subsequently transferred to basemaps of the 
same scale which were derived by the Cartographic Section from Forest Resources Inven 
tory maps of the Ontario Division of Lands.

Following the field season Preliminary Maps P.622, P.623, P.624, P.625, P.626, 
P.627, and P.628 (Figure 2) were published on a scale of l inch to V4 mile (1:15,840) 
for Nipigon Strait, Shesheeb Bay, Fluor Island, Sturgeon Bay, Spar Island, Edward Island 
and Cartwright Island areas (Mcilwaine et al. 1971a, b, c, d, and e; Mcilwaine, 
Wallace, d'Apollonia, and Keeler 1971; Mcilwaine, Wallace, d'Apollonia, and Kustra 
1971). Their positions are shown in Figure 2.



p ^V NIPIGON BA Y

Figure 2-Areas covered by preliminary maps, in Black Bay Peninsula Area.
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PREVIOUS WORK

Although the existence of Late Precambrian volcanic rocks in the map-area was 
apparently known many years prior to 1931, the first well documented description was by 
Tanton (1931). The area has also been covered by aeromagnetic maps published jointly 
by the Ontario Department of Mines and the Geological Survey of Canada (ODM-GSC 
1962a, b, c, d).

TOPOGRAPHY

The topography of the area falls into two broad categories both of which are influ 
enced by the underlying bedrock. Low relief is common where mafic volcanic rocks are 
present. This is in contrast to the higher relief and rugged topography of the areas 
underlain by the Moss Lake Gabbro and the gabbroic rocks on Fluor Island. The roughly 
circular Moss Lake Gabbro body controls an area of rugged topography with a maximum 
relief of 723 feet (220.4 m). A relief of about 600 feet (180 m) is attained on Fluor 
Island.

The mafic volcanic rocks correspond to two distinct topographic patterns. The lower 
part of the sequence characterized by generally thin flows is commonly flat; locally a 
maximum relief of 200 feet (60 m) is attained but this is exceptional. In the upper 
part of the sequence the topography reflects the generally greater thickness of individual 
flows; this feature is evident on some of the islands such as Helen, Lasher, and Brodeur 
which have a tilted "layer cake" type of topography (Photo 1) with a relief of 200 feet 
(60 m) common and 450 feet (137 m) about the maximum.

Two prominent northwest-trending ridges, the Paps in the south and one west of 
Shesheeb Bay, represent diabase dikes and have a maximum relief of 640 feet (195 m). 
The elevation of Lake Superior is 602 feet (183.5 m) above mean sea level. Contoured 
topographic maps of the area have been published on the scales of l: 50,000 and 1:250,000 
by the Surveys and Mapping Branch of the Department of Energy, Mines and Resources, 
Ottawa.

NATURAL RESOURCES

The animals most commonly seen in the area were birds, of which sea gulls and other 
water fowl were the most evident. In the early part of the field season numerous sea gulls 
were observed on small rocky islands, but by the middle of the summer the eggs were 
all hatched and the nests were abandoned.

A great variety of ducks are common, including harlequin and merganser in the 
early summer, with mallard and teal appearing in the late summer. Other birds observed 
include great blue heron, sparrow hawk, partridge, crow, cedar waxwing, and ruby- 
throated hummingbird.

Moose were seen in great numbers throughout the summer. Other animals observed 
include otter, porcupine, ferret, beaver, rabbit, chipmunk, and a variety of squirrels. 
Although bears were not observed, signs of their presence in the area were common.

The fact that so many duck and moose were observed may, in part, be a function 
of the high proportion of shoreline work done.
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Photo 1-"Layer cake" type of topography in Osler Group basalt flows on North Brodeur 
Island

Much of the area has been logged over, and most of this appears to have been done 
just after World War II. The only areas which do not seem to have been logged are the 
islands, except Edward Island, and the areas of a more rugged topography underlain by 
intrusive rocks.

The common trees include balsam fir, spruce, cedar, jackpine, poplar, and birch.
Commercial fishing is done to a limited extent with docking and living facilities 

located on the point of land between Arthur and Helen Islands and on a small island 
just northeast of Magnet Channel.

Lighthouses are situated on Lamb and Porphyry Islands. These are manned by light 
house keepers and helpers. The lighthouse on No. 10 Island was automated during 1970.

GENERAL GEOLOGY

All of the bedrock in the map-area is Late Precambrian in age and belongs to the 
Keweenawan (Table 1).

The oldest rock unit is sandstone of the Sibley Group, whkh is inferred to underlie 
Grey and Arno Islands and the northeastern part of the peninsula. The Sibley Group 
sandstone is overlain to the southeast by the Osler Group, which underlies most of the 
peninsula and the adjacent islands. The contact between the two rock groups is not 
exposed within the map-area, but elsewhere they are separated by an erosional discon 
formity (Franklin 1970; Giguere 1971).

The Osler Group is a sequence of tholeiitic flood basalt flows with minor intercalated 
clastic sedimentary and pyroclastic units and felsic flows. The upper part of the group
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T . . . l TABLE OF LITHOLOGIC UNITS FOR THE BLACK BAY 
igpie i j PENINSULA AREA^___^^____________^___^__

CENOZOIC

QUATERNARY

RECENT
Lacustrine sands, beach gravels, stream and swamp deposits.

PLEISTOCENE
Glacial, glaciofluvial and glaciolacustrine deposits. Raised beaches, till, 
clay and silt.

Unconformity

PRECAMBRIAN

LATE PRECAMBRIAN

KEWEENAWAN

LATE MAFIC INTRUSIVE ROCKS 
Diabase, fine-grained and ophitic.

Intrusive Contact

MIDDLE MAFIC INTRUSIVE ROCKS
Moss Lake Intrusion: Norite, gabbro, anorthositic gabbro, gabbroic anor 
thosite, granophyre.

Relationship Uncertain

EARLY MAFIC INTRUSIVE ROCKS 
Diabase, porphyritic diabase (sills).

Intrusive Contact

OSLER GROUP
Porphyritic Felsic Volcanic and Subvolcanic Rocks

Red quartz porphyry, red and black quartz-feldspar porphyry, red and 
grey feldspar porphyry, "thunder egg" porphyry.

Mafic Volcanic Rocks
Basalt, massive, ophitic, porphyritic, amygdaloidal, glomeroporphyritic; 
flow breccia, agglomerate, tuff.

Sedimentary Rocks
Argillite, siltstone, sandstone, conglomerate.

Unconformity 

SIBLEY GROUP
Red, fine-grained sandstone.



is a monotonous succession of mafic flows with few interbeds of red shale. The lower 
1,000 feet (300 m) contain considerably more sedimentary material, such as conglo 
merate, sandstone, and mudstone, which may form 25 to 50 percent of this thickness. 
The estimated maximum thickness of the Osler sequence in the map-area is 9,000 feet 
(2,700 m). Altogether there are approximately 300 to 350 flows varying in thickness 
from a few inches (cm) to over 100 feet (30 m) but averaging 25 feet (7.6 m) 
(Wallace 1972). The basalts have been subjected to low grade (zeolite facies) burial 
metamorphism.

Quartz porphyry and quartz-feldspar porphyry bodies in the map-area may be either 
intrusive or extrusive in origin, and in some areas lack of exposure or conflicting 
criteria prevent unequivocal classification.

Several types of mafic intrusive rocks cut the Osler Group. Their relative ages, 
however, are uncertain because of the scarcity of cross-cutting relationships.

Large dikes of ophitic olivine diabase form the Paps and a similar ridge west of 
Shesheeb Bay. Wide northeast-trending diabase dikes, which appear to be an extension 
of the Logan II swarm (DuBois 1962), are prominent in the southwestern part of the 
map-area, but few occur north of the Paps. The largest intrusion in the area is a 
gabbro-norite body surrounding Moss Lake, which is believed to be a differentiated 
lopolith (Keeler 1971). It includes a large roof pendant of basalt and quartz porphyry 
southeast of Moss Lake. Sills of porphyritic diabase and gabbro on Fluor and Spar Islands 
may be offshoots of this intrusion. A persistent east- to east-northeast-trending swarm 
of narrow diabase dikes intrudes all the previously mentioned rock types throughout the 
map-area.

PRECAMBRIAN 

Sibley Group

This group, originally defined by Tanton (1931) after his survey of the Sibley 
Peninsula, extends from that peninsula in the west to Channel Island in the east. 
Franklin (1970) suggested the maximum thickness of the Sibley to be 700 feet (200 
m) compared with 500 feet (150 m) measured by Tanton (1931).

In the map-area Sibley Group rocks are very poorly exposed. Along the north shore 
of Grey Island there are several low outcrops of thinly bedded, very fine grained, red 
sandstone with small yellow-brown reduction spheres (}4 inch or 6.4 mm maximum) 
generally attributed to reducing conditions caused by the decomposition of enclosed 
organic matter (Mcilwaine 1968, p.19). This rock is similar to the "sandy red mud 
stone" unit informally named by Franklin (1970) and recognized by Mcilwaine (1971) 
in McTavish Township. In thin section, the Grey Island sedimentary rocks consist of 
angular, sand-sized fragments of quartz, feldspar and minor amounts of chert and other 
rock types in a clastic matrix of silt- and clay-sized particles coated with hematite. 
Variation in the proportion of sand and silt-sized material produces an irregular banding 
of the rock. Carbonate cement is abundant, particularly in light-coloured reduction 
spheres.
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Fine sandstone similar in appearance to this rock type occurs within the lower part 
of the Osler Group. A study of the clay mineralogy may be necessary to differentiate red 
mudstones of the two groups. Mcilwaine (1971) indicated that the "sandy red mud 
stone" unit is characterized by a highly variable ("chaotic") strike, similar to that 
observed in the outcrops on Grey Island. Osler sedimentary rocks, however, are regular 
in attitude and are generally conformable with the surrounding flows.

The Sibley-Osler contact is not exposed within the map-area, but the two groups are 
separated by an erosional disconformity in the islands to the east (Franklin, 1970; 
Giguere 1971). That the Sibley-Osler contact is just off-shore along the length of the 
Black Bay Peninsula is suggested by the sharp discrepancy between the aeromagnetic 
patterns on the Ontario Division of Mines-Geological Survey of Canada Maps Nos. 
2115G, 2116G, 2124G, 2125G of Black Bay and the peninsula itself (ODM-GSC 1962a, 
b, c, and d).

A Rb-Sr age determination dates Sibley sedimentary rocks at 1376± 22 m.y. 
(Franklin and Kustra 1970).

Osler Group

The Osler Group, also first defined by Tanton (1931) on Edward Island and the 
adjoining part of the Black Bay peninsula, outcrops from Edward Island in the west, 
to Copper Island in the east, forming an arc approximately 65 miles (105 km) long. 
Extrapolating from a partial stratigraphic cross-section measured by Wallace (1972) 
along Shesheeb Bay, the maximum thickness of the Osler is between 9,000 and 10,000 
feet (2,700 to 3,000 m) depending upon the dip values assumed between the outermost 
islands near the top of the section.

The Osler Group is dominated by a sequence of 300 to 350 flood basalt flows. Local 
interflow clastic sedimentary beds are thin and of very limited extent except in the 
lower few hundred feet of the Group in which conglomerate, sandstone, and siltstone 
units are intercalated with basalt flows in approximately equal proportions. Pyroclastic 
units occur throughout the Group as irregular accumulations of agglomerate and volcanic 
breccia with a few thin lapilli-tuff beds in the upper part of the volcanic pile.

A series of felsic flows occurs in the upper part of the succession but no extrusive 
rocks of intermediate composition have been identified. Quartz-feldspar porphyry bodies, 
presumed to be sills because of well-developed joint patterns and the lack of textural 
features found within the felsic flows, occur both stratigraphically above and below the 
flows. They are similar in appearance and composition to some of the felsic flows.

The sedimentary, mafic volcanic, and felsic igneous rocks are described separately.

SEDIMENTARY ROCKS

The sedimentary rocks of the Osler Group may be subdivided into three categories 
according to stratigraphic position. These categories are:

1. Conglomerate, sandstone and siltstone in the lower 700 feet (210 m).

8



2. Lenses of fine fragmental volcanic detritus and rare cherty layers found throughout 
the upper volcanic sequence.

3. A thick conglomerate unit found near the top of the section on Puff Island.

Lower Sedimentary Rocks

The best exposure of these rocks within the map-area is on the west side of Edward 
Island where ^Tanton (1931) first described the lower part of the Osler. The lowest 
sedimentary Units outcrop at the headland north of Osler Bay where a 10- to 20- 
foot (3 to 6m) thick conglomerate unit extends for several hundred feet along the 
shore. Although Tanton (1931) believed this to be the base of the Osler Group, it is 
evident to the authors that this conglomerate is underlain by the basalt flows and other 
Osler sedimentary rocks found on the north sides of Edward and Ariel Islands. According 
to Tanton's (1931) description, the Osler Bay conglomerate consists of several layers of 
coarse conglomerate in which the clasts are closely packed, and interbedded with fine con 
glomerate andj lithic sandstone lenses. The clast size decreases toward the top from l to 
6 inches (2.5 to 15 cm) at the base to 1/2 to l inch (1.3 to 2.5 cm) in the upper part. 
The clasts are red and grey Sibley sandstone, taconite, coarse vein quartz, granitoid and 
quartz porphyry, with minor amounts of greenstone fragments. The matrix is a coarse, 
impure, pink and buff arkose.

Overlying this conglomerate is a succession of thinly bedded, crossbedded, buff and 
white sandstone, and red siltstone and sandstone making a total accumulation of 40 to 
50 feet (12 to 15 m). This is overlain by basalt flows on the south side of Osler Bay. 
Along the shore of Edward Island to the south of this, flows are intercalated with several 
beds of fine-grained crossbedded sandstone (Photo 2). These consist of angular frag 
ments of quartz and chloritized volcanic rock and highly variable amounts of feldspar 
fragments in a very fine grained matrix containing micas, uralite, and day minerals. 
Patches of calcite cement are distributed irregularly in most of these rocks. Two par 
ticularly thick units of fine, crossbedded, red and white sandstone occur at Edward 
Harbour and Horseshoe Cove. Current directions from these crossbedded sandstones are 
dominantly from the northwest, but Franklin (1970) reported a number of outcrops in 
the Horseshoe Cove area in which current direction is from the southeast.

Despite good exposure, very little sedimentary material was observed along the east 
side of Edward Island, so it seems probable that the thick sedimentary units on the west 
side are only of local extent.

Lower Osler siltstone and sandstone are also found in many places along the north 
western shore of the peninsula. They are particularly well exposed for two miles (3.2 
km) north of Louise Bay and for \V2 mile (2.4 km) north of George Point, where 
sedimentary units from 3 to 20 feet (l to 7 m) thick, consisting of thinly bedded 
(Vi inch to 6 inches; 1.3 cm to 15.2 cm) grey, red, purple, and white siltstone are 
conformably interbedded with several thin basalt flows. No conglomerate is exposed 
in this area.

Previously, the siltstone which underlies basalt flows northeast of George Point was 
believed to belong to the Sibley Group (Tanton 1931). However, it is possible to 
trace these sediments to the south where they overlie Osler flows, and hence they are 
part of the Osler Group.

9
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ODM9198

Photo 2-Crossbedded Osler Group sandstone overlain by columnar jointed basalt on the 
south shore of Edward Island.

In several locations along the quartz-feldspar porphyry body in the northeastern 
part of the peninsula, Osler sedimentary rocks similar to those along the Black Bay 
shore have been found. Most of these overlie the porphyry but several underlie it, or 
part of it.

About 134 miles (2.8 km) west of Pointe a la Gourganne 25 feet (7.6 m) of sedi 
mentary rock is exposed at the base of the porphyry escarpment A red siltstone unit 
about 5 feet (1.5 m) thick is overlain by 5 feet (1.5 m) of pebble conglomerate con 
taining clasts of sandstone and quartz porphyry. Above the conglomerate there is a thin 
layer of very fine grained thinly bedded sandstone, and tht uppermost unit is a 14-foot 
(4.3 m) thick bed of grey sandstone which is progressively bleached white toward the 
porphyry contact. The pink porphyry itself is bleached for 2 to 4 feet (0.6 to 1.2 m) 
above the contact. Elsewhere along the escarpment, the base of the porphyry was not 
observed.

In at least two places within the porphyry outcrop area, cliffs of porphyry are under 
lain by baked and bleached sandstone similar to the sedimentary rocks found west of 
Pointe a la Gourganne. The unbleached material is a fine, red sandstone with buff reduc 
tion spheres similar to Sibley'sandstone found on Grey Island and to Osler sedimentary 
rocks which occur east and south of Laurie Lake above the porphyry body.

South of Laurie Lake 8 to 10 feet (2.4 to 3.0 m) of thinly bedded, crossbedded, 
fine-grained sandstone and red argillite are overlain by coarse-grained buff sandstone and
10
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Photo 3-Detrital volcanic sediment on Lowery Island. 43X Magnification. Plane polarised 
light.

basalt. A similar sequence of fine-grained grey and red sandstone overlain by coarse, 
crossbedded sandstone occurs near the southwestern corner of Cox Lake. Farther to the 
northeast, a thick sequence of sandstone and conglomerate outcrops approximately 4 
miles (6.5 km) southwest of Pointe a la Gourganne. There, 20 feet (6m) of fine, 
crossbedded red and buff sandstone are overlain to the south by a pebble conglomerate 
and lithic sandstone containing clasts of red and buff argillite and sandstone, quartz, and 
quartz porphyry. Thin exposures of Osler sandstone also occur on the Nipigon Bay shore 
just west of Pointe a la Gourganne.

Upper Sedimentary Rocks

The most common sedimentary rock in this part of the sequence is a fine, gritty, 
red fragmental rock consisting almost entirely of small angular detrital fragments of 
oxidized scoriaceous basalt with minor amounts of subrounded quartz and feldspar 
(Photo 3). Good examples occur on the south side of Brodeur Island and in the vicinity 
of Pleasant Harbour. The fragments are cemented by a matrix of carbonate and zeolite 
minerals. This rock occurs in small lenses, commonly 2 to 6 inches (5 to 15 cm) thick, 
but a few are up to 6 feet (2m) thick. The fine material in many places grades down 
ward into a flow breccia in which large irregular clasts of amygdaloidal basalt are sur 
rounded by the finer detritus.

11
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Very thin interflow horizons of cherty red, green, and grey mudstone are uncommon. 
The only known examples are found along the east side of Shesheeb Bay and on Cargill 
Island where it occurs with pink arkose.

Puff Island Conglomerate

On the north end of Puff Island, close to the top of the volcanic sequence, there is 
an exposure of boulder conglomerate some 30 to 35 feet (9 to 10.5 m) thick. It con 
tains unsorted pebbles, cobbles and boulders of basalt and quartz porphyry in a matrix 
of red sandstone. The unit is overlain conformably by a basalt flow but the contact with 
the underlying flow is not exposed. A number of smaller conglomerate beds also occur 
on Puff Island stratigraphically below the major unit.

MAFIC VOLCANIC ROCKS

Extensive basalt sheets underlie most of the map-area. An estimated 300 to 350 
mafic flows make up over 90 percent of the total thickness of the Osler Group.

Where the contacts are exposed, along the Black Bay shore and south of Laurie Lake, 
the flows conformably overlie the Osler sedimentary rocks. The sandstone shows no 
evidence of deformation or bleaching at the contacts.

General Characteristics

The individual flows vary from a few inches (5 cm) to over 100 feet (30 m) in 
thickness. The arithmetic mean for the pile is about 23 feet (7.0 m) but over half the 
flows are less than 12 feet (3.7 m) thick.

Composite flows made up of a number of "flow units", each recognized by their tops 
of vesicular basalt and each 6 to 12 inches (15 to 30 cm) thick, are also common. They 
represent nearly contemporaneous flows, one poured over another, during a single 
eruption.

Typical flows (10 to 40 feet thick; 3 to 12 m) consist of a basal amygdaloidal 
layer, a dominant central massive zone, and a thick upper amygdaloidal flow top. The 
basal layer is in most flows quite thin, from 3 inches (7.6 cm) to a maximum of 2 to 
3 feet (0.6 to l m) thick. It consists of chilled basalt containing abundant ovoid and 
(or) pipe amygdules up to 6 inches (15 cm) long and 34 inch (2 cm) in diameter. 
Calcite is the dominant amygdular filling, but chlorite, laumontite and quartz are also 
common.

The central section of the flow typically makes up at least two-thirds the total 
thickness. It contains very few amygdules and in the thicker flows, it is well jointed. 
The massive basalt is hard and dense, varying from light grey to dark green and from 
aphanitic to mottled (ophitic in thin section) and porphyritic. Ophitic basalts appear 
to weather particularly rapidly to pea-sized pellets of brown earth-like material

Toward the upper part of the flow, quartz and agate filled amygdules become more

12
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Photo 4-Agglomerate on the west side of Black Bay Peninsula.

abundant, until in the topmost 2 to 6 feet (0.6 to 2 m) amygdules of all sizes up to 
8 inches (20 cm) in diameter dominate. The basalt itself is brown to light red due to 
oxidation. Laumontite and chlorite are the most abundant amygdular fillings in this 
upper zone but crystalline quartz, agate, calcite, saponite, epidote, and pumpellyite also 
occur in many flows.

Most flows whose tops are exposed have amygdaloidal tops directly overlain by the 
basal layer of the succeeding flow. Others have brecciated flow tops. These consist of 
angular blocks of amygdaloidal basalt broken up by the movement of the fluid basalt 
lava under the rapidly cooled crust. The matrix is aphanitic oxidized basalt grading 
upward into the fine-grained red fragmental material which forms most of the interflow 
sedimentary lenses. Graded bedding is common in this sedimentary matrix. Both types 
of flow top weather very readily because of their amygdaloidal framework. At lake level 
they commonly have been eroded and form long, narrow wave-cut caves with the over 
lying flows forming the roofs. Such caves are also found on several islands 70 to 80 feet 
(20 to 24 m) above lake level. Presumably they were formed during the Nipissing- 
Great Lakes stage of Lake Superior's development (Zoltai 1965b) along beaches that 
are now raised.

No flows were observed over a sufficient distance to determine the direction of thin 
ning. Although the contacts are rather irregular in detail, the flows are approximately 
tabular (see Photo 1). No central volcanic cone structures were observed within the 
map-area. Several thin flows in the lower part of the section were observed to wedge 
out to the north and southeast, but these terminations appeared to be due to undulations 
in the underlying flow tops.

Bent pipe amygdules, bent columnar structures, curving ropy flow tops, and deformed 
interflow sedimentary rocks were used in several places to determine the direction of

13
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lava flow. All of these determinations indicated flow from the southwest. Giguere 
(1971), however, from similar observations on the islands to the east of the map-area, 
concluded that flow was from the north and the west.

Mafic pyroclastic material makes up no more than 5 percent of the total thickness 
of the volcanic pile. Only two thin tuff beds were identified close together on Brodeur 
Island. These weather to a mass of light grey to green, irregular pellets loosely cemented 
locally by calcite, but more commonly completely lacking cohesion. Several agglomerate 
units 10 to 30 feet (3 to 10 m) thick occur intercalated with the flows throughout the 
Osler Group. Most can be more properly termed volcanic breccia because they consist 
of very irregular, angular, scoriaceous and massive fragments of basalt of all sizes up to 
several feet (1.5 m) across in a matrix of cakite and fine fragmental material. One 
such unit can be traced across Shesheeb Bay. They are sufficiently uncommon as to be 
useful as horizon markers. One agglomerate, exposed along the western shore of the 
peninsula, consists of spheroidal, concentrically-laminated basaltic bombs up to 2 feet 
(0.6 m) across in a crumbly grey-green tuffaceous matrix (Photo 4). The size of the 
ejecta decreases from the base to the top of the unit.

Petrographic Description

The basalts consist of variable amounts of the major components: calcic plagioclase, 
augite, pigeonite, and Fe-Ti oxides and usually one or more of serpentine, iddingsite, 
and calcite pseudomorphous after olivine, orthopyroxene, quartz, and devitrified glass. 
Apatite and biotite are found in most flows in trace amounts. The range of modal com 
position is plagioclase (Arises) 30-75 percent, pyroxene 10 to 60 percent, pseudo- 
morphs after olivine O to 10 percent, Fe-Ti oxides (magnetite, hematite, ilmenite, and 
titaniferous magnetite) 2 to 15 percent, and devitrified glass O to 40 percent. This 
devitrified glass is normally very rich in magnetite which forms skeletal fronds. The 
remaining material is a micrographic intergrowth of quartz, plagioclase, and potassic 
feldspar. Quartz is also found in the interstices of the pyroxene-plagioclase groundmass. 
There is no strong systematic variation of modal composition with stratigraphic height, 
but Fe-Ti oxides are more abundant higher in the sequence.

Groundmass plagioclase grains within a single flow vary widely in composition 
(Wallace 1972), but on the basis of the average An content all of the mafic flows are 
basalts (i.e. An^O). The presence of one or more of interstitial quartz, orthopyroxene 
and pigeonite in most flows indicates that these rocks are tholeiitic basalts but some 
(about V± of the flows examined) contain sufficient olivine to be properly termed 
olivine tholeiites. Table 2 shows the results of chemical analyses made on basalt samples 
taken from flows in a partial stratigraphic cross-section along the eastern side of 
Shesheeb Bay. All of these samples contain considerable normative quartz and most of 
the analyses plot within the tholeiitic field of an AMF diagram (Figure 3) reinforcing 
the mineralogical evidence that the rocks are tholeiitic (Kuno 1968).

Plagioclase and pyroxenes are only slightly altered throughout most of the Osler 
sequence. In the lower part, however, pyroxene in several thin flows is completely 
altered to chlorite, and plagioclase is sericitized and albitized. Olivine is always replaced 
by pseudomorphs, usually by serpentine, iddingsite or, in some places, by a combination 
of these and calcite.
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Analyses of mafic Osler flows 
plot within, or close to, the 
pigeon/tic field defined by 
Kuno (1968). The calc-alkali 
rocks of the Japanese Island 
Arc are called the hypersthenic 
series; tholeiitic rocks referred 
to are the pigeonitic series.

Na2O + K20 
SMC12753

Mgd

Figure 3-AMF Plot of Osler Basalt Flow; Black Bay Peninsula Area.

The most abundant phenocrysts are calcic plagioclase (An5o-85) in which normal 
and oscillatory zoning is common. In several thick flows they occur in glomeroporphyritic 
clusters (Photo 5) which commonly include intercumulate augite grains (Photo 6). 
These flows are also sufficiently distinctive as to be useful in stratigraphic correlation 
over considerable distances. Pyroxene phenocrysts are not common in most flows. How 
ever, the sequence of flows of undetermined thickness west of Jean Pierre Bay are 
characterized by phenocrysts (2 to 5 mm diameter) of augite which also occur in stellate 
clusters (Photo 7). The pseudomorphs after olivine always are subhedral to euhedral 
and are comntonly outlined by rims of pure magnetite. These pseudomorphs are rather 
small, the largest being in the order of 1.5 mm long.

The basalts may be subdivided into six categories according to texture:
1. Intersertal basalt in which feldspar and pyroxene grains "float" in a matrix of 

devitrified glass (Photo 8).
2. Intergranular basalts in which devitrified glass is rare and in which plagioclase, 

pyroxene and oxide grains are densely packed together although they are not
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CHEMICAL ANALYSES OF OSLER MAFIC FLOWS FROM THE 
BRANCH, ONTARIO DIVISION OF MINES

CHEMICAL ANALYSES  MAJOR COMPONENTS IN PERCENT
SiOa
AliO*
FeaO*

FeO

MgO 
CaO 
NasO 
KaO

COs 
TiOa 
PaOss
MnO
Total
Specific 
Gravity

52.20
13.50 
6.22

(2.5)* 
5.56

(9.1)* 
5.65 
9.45 
2.22 
0.87 
1.11 
1.01 
0.18 
1.28 
0.110.02
0.16

99.50

2.90

51.80
14.80 
4.27

(2.3) 
6.95

(8.3) 
6.38 
9.90 
1.88 
0.87 
0.76 
0.92 
0.10 
1.32 
0.02

*;o.oi
0.18

100.20

2.89

52.10
13.20 
5.58

(2.6) 
6.49

(9.3) 
5.39 
9.75 
1.69 
0.36 
1.26 
1.21 
0.65 
1.51 
0.01*co.oi
0.17

99.40

2.85

51.00
13.20 
5.60
(2.6) 
6.75

(9.4) 
5.49 
9.18 
2.06 
0.90 
1.03 
1.15 
0.26 
1.51 
0.01

0.19

98.30

2.85

50.30
13.80
6.85
(2.7)
5.90

(9.7)
5.14
9.40
2.46
1.45
0.96
1.24
0.10
2.59
0.01-o.oi
0.18

100.40

2.88

48.9O
14.10 
7.98
(2.8) 
5.23

(9.9) 
6.27 
9.36 
2.48 
0.84 
1.64 
1.76 
0.08 
1.45 
0.02

-.co.oi
0.19

100.30

2.80

5.1 
(2.;
8.' 

(10.:
5. J 

10.:1.'
O.
I.!
I.:
O.1.' 
O.
o.)
O.: 

99.'

2.!
 A ratio of Fe+'/Fe*2 of 0.2 was used in the calculation of the CIPW norms shown below. The numbers in brack 

reflect the total FeO in terms of this ' ' magmatic" Fe+VFe*2 ratio.

TRACE ELEMENTS (PPM)
Ag -
As -O -O
Ba 400 400
Co 50 40
Cr 200 150
Cu 160 130
Ga 20 20
Li - -
Mo - -
Ni 100 90
Pb -CIO -CIO
Sb - -
Se 30 30
Sr 200 200
V 250 250
Y OO ^0
Zn 80 90
Zr 100 100
Be - -
Sn - -

—Not detected

-o
300

50
60

150
20

70
10
-
30

250
200
^0

1OO
100

-O
350

40
100
130

20

60
-C 10
-
30

200
250

<2O
110
100

-O
600
40

150
160
20

80
-OO
-
30

300
300

<20
110
100

-O
300
50

100
150
20

110
15
-
30

200
300
OO
100
100

CIPW Norms
Qtz
Or
AbLe*
Ne*
AnCo*
Ac*
CaP*
MgP*
FeP*
En
FsFo*
Fa*
Wo*
MtHem*
IIRu*
Ap
Calc

6.7
5.1

18.6

24.4

8.7 
4.5 
4.0 
9.8 
8.8

3.6
- 
2.5

0.26
0.45

5.9
5.1

16.1

29.3

8.0 
4.4 
3.2 

11.5 
8.3

3.3
-
2.5

0.05
0.23

11.4
2.1

14.4

27.3

7.3 
3.7 
3.5 
9.8 
9.3

3.8
-
2.9

0.02
1.36

6.6
5.3

17.8

23.9

8.3 
4.2 
3.9 
9.6 
9.1

3.8
-
2.9

0.02
0.68

2.6
8.6

21.2

22.1

10.0 
5.1 
4.6 
7.6 
7.0

3.9 

5.0

0.02
0.23

0.2
5.0

21.2

24.8

8.9 
4.6 
4.0 

11.1 
9.9

4.1

2.7
0.05
0.23

2',

* Used in calculation, but not present
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The above analyses l to 15 represent a series of mafic flows sampled during the measurement of a partial str 
graphic cross-section through the Osler Group (Wallace. 1972). The stratigraphic height of the flow analysed incres 
from left to right.
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8

47.80
13.90
6.16
(2.7)
6.42
(9.6)
6.42
10.50
2.18
0.34
1.47
1.84
0.08
1.46
0.01

*C0.01
0.22

98.80

2.82

"CI
150
50
60
110
20

110
10

^0
50
150
•C 20
100
30

1.2
2.0
18.6

27.0

10.2
5.4
4.5

10.6
8.8

3.9

2.9

0.02
0.23

9

51.00
13.00
4.46
(2.9)
9.13

(10.5)
5.96
10.10
1.75
0.32
0.66
0.52
0.30
1.50
0.14

"CO.Ol
0.21

99.00

2.98

•O
150
50
100
170
20

100
40

30
150
300
•C 20
110
100

7.7
1.9

15.2

26.4

8.8
4.3
4.3

10.7
10.6

4.2

2.9

0.34
0.68

10

51.30
12.90
5.26
(3.0)
8.67

(10.7)
5.72
9.81
1.58
0.21
0.64
0.72
0.15
1.52
0.05

*:0.01
0.25

98.80

2.96

*C1
150
50
60
140
20

100
15

30
150
300
•C20
110
100

9.7
1.2

13.5

27.4

8.2
3.9
4.2

10.3
11.0

4.4

2.9

0.12
0.45

11

52.40
13.10
6.82
(2.9)
7.08

(10.6)
5.80
9.78
1.23
0.23
0.90
1.18
0.14
1.46
0.06

•C0.01
0.19

100.40

2.91

•O
150
50
60
190
20

100
•CIO

20
150
250
•C 20
100
100

12.4
1.4

10.2

29.7

7.5
3.6
3.8

10.8
11.2

4.2

2.9

0.14
0.23

12

50.20
12.90
6.77
(2.9)
6.95

(10.5)
6.34
8.42
2.02
0.36
1.90
0.85
0.18
1.50
0.08

•C0.01
0.22
98.70

2.87

•CI
150
50
80
60
20

100
•CIO

20
200
300
^0
110
100

6.8
2.1

17.1

25.1

6.3
3.2
3.0
12.6
11.9

4.2

2.9

0.18
0.43

13

50.00
12.40
11.90
(3.1)
3.05

(11.0)
4.47
6.62
2.56
1.21
1.79
0.63
1.55
3.39
0.24

•C0.01
0.23

100.00

2.86

1
•CI
600
50
40
75
20

90
-CIO

OO
300
300
^0
150
200

9.5
7.2

21.7

18.8

1.0
0.5
0.6
10.7
11.9

4.5

6.5

0.55
3.71

14

51.70
13.40
5.92
(2.8)
7.08

(10.0)
5.90
10.80
1.79
0.34
0.66
0.74
0.10
1.34
0.09

•C0.01
0.20

100.10

2.97

•CI
150
50
200
140
30

140
•CIO

40
100
150
20
100
80

7.4
2.0
15.2

27.5

10.4
5.2
5.0
9.5
9.3

4.1

2.5

0.22
0.23

15

48.70
13.40
11.30
(3.4)
4.37

(11-7)
5.13
9.50
2.06
0.54
0.99
1.77
0.12
1.66
0.15
0.01
0.16

99.90

2.86

•CI
150
50
100
260
20

110
15

30
100
200
30
120
150

4.3
3.2
17.4

25.7

8.3
3.6
4.6
9.2
11.6

4.9

3.2

0.29
0.34
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Black Bay Peninsula Area

ODM9201

Photo 5-Glomeroporphyritic clusters of plagioclase in basalt. 43X Magnification. 
Crossed nicols.

noticeably moulded against each other (Photo 9).
3. Diabasic basalt in which pyroxene grains fill the interstices between plagioclase 

laths (Photo 10).
4. Sub-ophitic basalts in which plagioclase laths are poikilitically enclosed in tightly 

packed aggregates of augite grains.
5. Ophitic basalts similar to the previous type except that the plagioclase laths are 

enclosed completely by single optically continuous pyroxene grains (Photo 11).
6. Porphyritic basalt of which there are three types:

(a) Those with single plagioclase phenocrysts.
(b) Glomeroporphyritic basalts (see Photo 5).
(c) Those with pyroxene phenocrysts (see Photo 7).

Vertically, within a single flow in the order of 20 feet (6m) thick, the texture 
of the basalt may change from intersertal at the upper and lower margins to intergranular, 
sub-ophitic or diabasic in the massive central part. In thicker flows, coarse ophitic basalt 
commonly occurs in the central part. laterally, all variations in texture can be observed 
over distances of 10's of feet (less than 10 m).

The proportion of some textural types varies with stratigraphic position in the pile. 
Thin flows with intersertal textures are common in the lower 1,000 feet (300 m) but 
there are few examples in the upper flows. The abundance of devitrified glass decreases 
markedly with stratigraphic height. Porphyritic and ophitic basalts are not found in 
the lower flows but they do make up more than half of the upper part of the sequence. 
Intergranular and diabasic rocks are common throughout.
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O DM9202

Photo 6-lntercumulate augite grains surrounded by calcic plagioclase in glome 
roporphyritic basalt. 28X Magnification. Plane polarised light.

ODM9203

Photo 7-"Stellate cluster" of augite forming phenocrysts with zoned inclusions. 
28X Magnification. Plane polarised light.
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Black Bay Peninsula Area

ODM9204

Photo 8-lntersertal texture in basalt. 123X Magnification. Plane polarised light.

ODM9205

Photo 9-lntergranular texture in basalt. 43X Magnification. Plane polarised light. 
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Photo 10-Diabasic basalt. 28X Magnification. Plane polarised light.

Photo 11-Ophitic texture in basalt. 28X Magnification. Plane polarised light.
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Black Bay Peninsula Area

Chemical Data

Overall the range in whole rock compositions (Table 2) among mafic Osler flows 
is limited. Wallace (1972) found that the most noticeable change in the chemistry of 
the flows was in their SiO2 and *FeOtot contents. (Only total iron is significant because 
of the wide range of Fe+++/Fe++ within single flows). Si02 appears to decrease and 
FeOtot to increase with increasing stratigraphic height in cyclic patterns (Figure 4). 
Wallace (1972) suggested that these variations might be explained by the fractionation 
of calcic plagioclase (An6o-7o), augite (En40^o Fsi5.2o Wo40 ) and orthopyroxene 
(En65 Fsis) in the approximate proportion of 2:1:1. Removal of an aggregate of this 
composition would effectively reduce the SiO2 content and increase the FeO content in 
a way that best fits the observed chemical trends. This hypothesis (Wallace 1972) is 
supported by the following petrographic observations: (1) The Moss Lake Intrusion 
contains the above predicted assemblage of calcic plagioclase, augite and orthopyroxene; 
(2) glomeroporphyritic clusters of plagioclase and pyroxene with identical textures to 
those in the Moss Lake intrusion occur in several flows.

Phinney (1970) has also proposed and investigated the possibility that the chemical 
variation seen within Keweenawan "North Shore Volcanics" of Minnesota is the product 
of prolonged fractional crystallization of calcic plagioclase. He explains the develop 
ment of the anorthosite and anorthositic gabbro of the Duluth Complex in this way.

Metamorphism

The Osler Group rocks have been subjected to low grade burial metamorphism. 
Two metamorphic zones, equivalent to zeolite facies, and pumpellyite-prehnite-quartz 
facies, are recognized (Winkler 1967). The basalts in the lower zone are characterized 
by amygdular fillings of pumpellyite, saponite, and epidote. The upper zone, which 
includes most of the exposed Osler Group rock in the map-area, is characterized by 
laumontite and quartz amygdules. Chlorite in amygdules is equally common throughout 
the section. However, chloritic alteration of pyroxene and devitrified glass is far more 
prevalent in the lower 2,000 feet (610 m) of the sequence. In many flows in this part 
of the section no unaltered pyroxene remains. Albitization of plagioclase laths also 
occurs in the lower flows, but it is not observed in most flows in the upper part of 
the section.

The metamorphic zones appear to bt approximately concordant with the general 
attitude of flows.

PORPHYRITIC FELSIC VOLCANIC AND SUBVOLCANIC ROCKS

Quartz-feldspar porphyry bodies within the map-area are both intrusive and extrusive 
in origin.

In the vicinity of Agate Point at least three quartz-feldspar porphyry flows can be
*FeOtot = Vo weight % FeO + 0.91 weight % Fe2O3 
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Black Bay Peninsula Area

ODM9208

Photo 12-Resorption texture in pyroxene in felsic volcanic rock. 123X Magnifi 
cation. Plane polarised light

ODM9209

Photo 13-Folded flow bands in felsic porphyry at Agate Point. 
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inferred morphologically, but the pronounced change in the appearance of the rocks 
from outcrop to outcrop and the lack of exposure inland make correlation across the 
small peninsula difficult. Much of the rock closely resembles the porphyries on Spar 
Island and south of Moss Lake, which appear to be intrusive (see following paragraphs). 
The flows consist of phenocrysts up to 15 mm in diameter, of quartz, anorthoclase, 
sanidine, albite and aluminous pyroxene in a very fine grained matrix of feldspar, quartz 
and hematite, which is bright red to brown in hand specimen. Small euhedral zircons 
are common in all of the felsic rocks. The pyroxenes exhibit resorption textures similar 
to the quartz phenocrysts (Photo 12).

In other places the rock is strongly flow-banded. The colour of the bands (red, green 
and grey) dejpend on the oxidation state of the iron and on the development of perlitic 
cracks along some lamellae more than along others. The bands themselves are commonly 
contorted into intricate folds on scales of a few inches (several cm) to tens of feet across 
(Photo 13).

Another type of porphyry is quite distinctive. It is black and consists of quartz and 
white feldspar (probably anorthoclase) in a black glassy matrix containing microlites 
of feldspar forming well-developed flow lines (Photo 14).

Amygdules of quartz and chlorite, and perlitic structures occur to some degree in all

ODM9210

Photo 14-Feldspar (?) microlites showing flow lines. 123X Magnification. Plane polarised 
light.
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Black Bay Peninsula Area

ODM9211

Photo 15-Perlitic cracks in felsic porphyry. 28X Magnification. Plane polarised 
light.

of these rocks. In many the perlitic crakes are very well developed (Photo 15).
Lobes of the black porphyry, in several places, appear to interfinger vertically and 

horizontally with red porphyry (Photo 16). They apparently came into contact while 
both were still viscous fluids. In one outcrop, bands which appear to be primary flow 
features in the red porphyry, cut undisturbed across a lobe of black material some three 
feet (1m) thick (Photo 17). Inclusions of one type within the other are also found in 
several places. Table 3 gives chemical analyses for the two rocks types.

Felsic porphyry on Fluor and Spar Islands consist of quartz, microcline, plagioclase, 
and pyroxene phenocrysts in fine-grained devitrified grey, red, or purple groundmasses. 
In most places the pyroxene and feldspar phenocrysts are considerably altered. The 
feldspar alters to a mixture of fine mica and/or clay minerals and carbonate. The matrix 
in these rocks does not contain amygdules such as those found in the Agate Point rocks. 
Neither do these porphyries exhibit the flow banding, the glassy matrix, and perlitic 
texture so prominent in the flows at Agate Point. Based on this evidence the porphyries 
on Fluor and Spar Islands are tentatively classified as intrusive.

The red quartz-feldspar porphyry body in the northern part of the map-area is similar 
in most respects to the intrusive porphyries in Fluor and Spar Islands.

Polygonal joint sets are particularly well developed in the northern body (Photo 18) 
and in this respect, it is similar to the sills on Spar and Fluor Islands. However, there 
appear to be breaks in the joint patterns in several escarpments, and some sets are 
inclined, if not bent. Also, sedimentary units are found at the base of several cliffs
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Photo 16-Lobe of black porphyry Interfingering with red
porphyry near Agate Point.

apparently at similar stratigraphic heights within the large porphyry outcrop area, and 
ovoidal structures which resemble amygdules occur near the base of the escarpment at 
Laurie Lake. These features seem to indicate that this northern porphyry may be a flow 
or a series of flows, but the evidence is not conclusive.

The felsic porphyries vary considerably in composition; most are quartz latites. 
Rhyolites are also found in several places, but trachytes are not common.
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Black Bay Peninsula Area

ODM9213

Photo 1/-Undisturbed bands cutting across black and red porphyry near 
Agate Point.

UDMU214

Photo 18-Polygonal joint sets in quartz-feldspar porphyry on the shore of Cox Lake. 
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Table 3
CHEMICAL ANALYSES OF FELSIC VOLCANIC ROCKS FROM
AGATE POINT; ANALYSES BY MINERAL RESEARCH BRANCH,
ONTARIO DIVISION OF MINES

Major components in percent

Si02
A1203
Fe203
FeO
MgO
CaO
Na20
K2O
H204-
H2O-
CO2
Ti02
T} f\

2 5s
MnO

Total
Specific
Gravity

1

69.50
11.40

1.50
1.87
0.70
2.24
3.36
1.82
3.05
1.46
1.04
0.37
0.06

^.01
0.07

98.40

2.42

2

71.20
12.30
1.76
1.59
0.45
1.11
2.76
4.68
2.01
0.84

^.10
0.31
0.05

^.01
0.07

99.10

2.52

Trace elements in ppm

Ag
As
Ba
Be
Co
Gr
Cu
Ga
Li
Mo
Ni
Pb
Sb
Se
Sr
V
Y
Zn
Zr

. . .
•O
600

4
O
. . .

8
15

. . .

. . .
20

<10
. . .
. . .

300
. . .
40

140
30

•e^l
500

3
. . .

<10
8

15
. . .
. . .
20
20

. . .
100
. . .

40
140
500

1. Black, glassy quartz-feldspar porphyry.
2. Banded red and grey quartz porphyry.
.. Present below detection limits.
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Black Bay Peninsula Area

ODM9215

Photo 19-"Thunder eggs" near Agate Point.

"Thunder Egg" Porphyry

A very interesting and unusual feature of the Agate Point porphyries is the occurrence 
of structures known as "thunder eggs". These are spherical nodules of brown felsic 
material typically l to 3 cm in diameter which occur in otherwise normal red and black 
porphyries (Photo 19). They have been described at length by Tanton (1925), Bowen 
(1926), Bain (1926), and Greig (1928) in their attempts to deduce the origin of the 
"eggs". The present authors will not attempt to recount all of the various observations 
made and hypotheses proposed, but a short list of what is deemed the most significant 
facts are listed below.

1) The "thunder eggs" and surrounding felsic "groundmass" have very 
similar chemical compositions (see Table 4).

2) The type and abundance of quartz and feldspar phenocrysts are the 
same inside and outside the "eggs", and phenocrysts commonly transect 
the boundaries.

3) Microlites of feldspar occur in both the "egg" and "groundmass" 
but the grains within the "egg" are usually 25 to 30 microns in length 
compared with grains 15 microns in length in the "groundmass". Flakes 
of hematite are common outside the "eggs" but are not found within them.

4) Most of an "egg" consists of fine aggregates of plumose quartz 
which undergoes patchy extinction under crossed nicols reminiscent of 
spherulitic growth. The "groundmass" does not exhibit this patchy
extinction.
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5) The "thunder eggs" never contain perlitic structures yet the sur 
rounding porphyry invariably exhibits well developed perlitic cracks 
(Photo 20).

6) The "eggs" are not perfect spheres. In fact, they are bounded by a 
large number of small roughly hemispherical knobs which are similar in 
diameter to the perlites in the surrounding porphyry.

7) The "egg" is separated from the rest of the porphyry by a "rind" 
from l to 5 mm thick consisting of plumose quartz and feldspar with 
grains up to 0.5 mm in length (Photo 21).

It is apparent that the liquid immiscibility explanation proposed by Tanton (1925) 
is untenable. Greig's (1928) hypothesis that the "eggs" represent zones of spherulitic 
growth is a reasonable one. Small volumes within the porphyries may have been isolated 
from the surrounding material by perlitic cracks upon the initial cooling of the felsic 
lava. Contraction of these isolated pockets may have withdrawn them from direct contact 
with the surrounding material effectively insulating them and possibly causing an influx 
of water. The "egg" material crystallized more slowly than the surrounding porphyry 
(which was originally chilled to a glass containing scattered feldspar microlites) giving 
rise to spherulitic aggregates of quartz and relatively large feldspar microlites. The 
siliceous "rind" presumably prevented the recrystallization and oxidation which took 
place in the groundmass material, from affecting the "egg".

Table 4

CHEMICAL ANALYSES OF "THUNDER EGG" PORPHYRIES FROM 
THE BLACK BAY PENINSULA; CHEMICAL ANALYSES BY MIN 
ERAL RESEARCH BRANCH OF THE ONTARIO DIVISION OF 
MINES

Major components in percent
l 2

Si02 76.20
A12O3 11.33
Fe2O3 1.90 
FeO 0.28
MgO 0.20
CaO 0.92
Na2O 2.75
KaO 3.42
H2O4- 1.81
H2O- 0.28
TiO2 0.34

1 Grey "thunder egg"
2 Red matrix porphyry
3 Siliceous rim
4 Grey "thunder egg"
5 Brown "thunder egg"
6 Red matrix porphyry
7 Siliceous rim

. . . Not determined

71.64 74.31
13.19 4.31
2.39 3.87 
0.18
0.25 1.30
1.17 1.63
2.41 7.35
3.85 5.46
2.28 2.26
2.00 0.28
0.31

75.71
13.23

l 1.28

0.34
0.27
1.51
5.95

Analysis from Tanton (1925),
(C

C(

76.27 75.77
13.51 14.21

1.67 0.81

0.21 0.20
0.40 0.30
1.27 0.44
5.44 7.23

. . .

. . . . . .

...

p. 639, Table II

75.86
9.47

0.61

0.28
0.26
0.44
8.19

...

Electron microprobe analysis by H. Wallace
1C

(1

li
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Black Bay Peninsula Area

ODM9216

Photo 20-PerlHic structure in matrix of "thunder egg" porphyry but not in the 
egg. 28X Magnification. Plane polarised light.

ODM9217

Photo 21-Rind separating "thunder egg" from matrix. 28X Magnification. Plane 
polarised light.
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ORIGIN OF THE OSLER GROUP

The structure under Lake Superior and under Keweenawan rocks to the southwest 
has been compared to recent major rift zones such as the East Africa Rift System, 
primarily on the basis of geophysical interpretation (Hinze et at. 1971; King and Zietz 
1971). The region is believed to be a zone of incipient crustal rifting, where tensional 
forces produced several en echelon graben-type basins. These basins were the sites of 
subsequent magmatic activity which included flood basalt extrusion and the intrusion of 
dike swarms along the major fault zones (Clifford 1969; Hinze et al. 1971; Franklin 
1970). The existence of a number of segregated fault-bounded basins of lava accumula 
tion is now widely accepted (White et al. 1971), but the details concerning the position 
and movements of some faults are still being debated.

Recent geophysical work by Halls (1972) has indicated that the Osler outcrop area 
is not bounded to the south by a down-faulted block in Lake Superior, between the 
peninsula and Isle Royale, as inferred by Wold and Ostenso (1966) and Franklin 
(1970). Halls (1972) interpreted the abrupt changes in magnetic intensity, from high 
intensity over the Black Bay peninsula to low intensity south of the Osler outcrop area, as 
a stratigraphic contact between reversely and normally magnetized flows. (The relation 
ship between reversely and normally magnetized Keweenawan rocks is outlined in the 
section of the report 'Age of Keeweenawan Igneous Activity'). Moreover, Halls (1972) 
suggested that the reversely magnetized lavas, which form the Osler Group, pinch out 
to the southwest and east under normally magnetized flows which Halls believed to 
underlie the adjacent part of Lake Superior. This hypothesis is based on Halls observation 
that aeromagnetic patterns over the lake (Halls 1972) converge in these areas. In the 
area south of Edward Island for example, the northeast-trending magnetic patterns 
associated with the Osler lavas are truncated by east- to east-northeast-trending patterns 
presumed to be produced by the younger, normally magnetized lavas.

From this unconformable relationship between lavas of different age, Halls (1972) 
concluded that a break in igneous activity occurred after the extrusion of the Osler 
lavas, that during this break a magnetic pole reversal took place, and that the site of local 
volcanism moved lakeward from the Osler outcrop area to a zone south of the present 
outcrop area. Thus Halls believed that Osler volcanic rocks accumulated in a sub-basin, 
roughly congruent with the present Osler outcrop area, which was marginal to a major 
axis of volcanism and subsidence, located near the centre of Lake Superior.

Mafic Intrusive Rocks

The relative ages of the mafic intrusive rock types in the area are not well established. 
They are described below in what is probably the order of decreasing age.

MAFIC SILLS

Nothing is really known about the relative age of the mafic sills. Only the youngest 
dikes in the area were observed to cut these sills, and contacts with other intrusions 
were not exposed.
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Black Bay Peninsula Area

ODM9218

Photo 22-Fresh olivine in mafic sill. 28X Magnification. Crossed nicols.

Sills several hundred feet thick occur on Fluor and Spar Islands. Monk Island is also 
believed to be part of a sill, which is possibly of the same age. The sills on Fluor and 
Spar Islands are ophitic olivine diabase at the base. They become less olivine-rich and 
much coarser grained upward, toward the centre. The central part is rich in normally 
zoned calcic plagioclase phenocrysts up to 2 inches (5 cm) long. This resembles 
porphyritic gabbro found as part of the Moss Lake Intrusion on Moss Island. On this 
basis these intrusions, with the probable exception of the Monk Island body, may be part 
of, or related to, the large norite-gabbro body to the west. In that case, these sills would 
be among the youngest rocks in the map-area.

Unlike the mafic flows, these sills and most of the other mafic intrusive rocks contain 
fresh olivine (Photo 22) with some incipient alteration to serpentine. Plagioclase and 
pyroxene are unaltered. Augite, in some thin sections, contains exsolution lamellae of 
pigeonite.

MOSS LAKE INTRUSION

The intrusion is a circular, funnel-shaped, norite-gabbro body approximately 7 miles 
(11 km) in diameter. It surrounds a large body of basalt, quartz-feldspar porphyry and 
diabase to the east of Moss Lake, which is interpreted as a roof pendant. The most 
common rock types in the intrusion are gabbro, anorthositic gabbro, gabbrok anorthosite, 
and porphyritic gabbro. Grain size varies from 5 mm to 2 cm with plagioclase phenocrysts 
up to 3 cm in length. The only exposed contact found is on the mainland just northwest
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Black Bay Peninsula Area

Table 5
COMPLETE ROCK AND TRACE ELEMENT ANALYSES AND CIPW
NORMS FOR SAMPLES FROM THE MOSS LAKE GABBRO; ANAL 
YSES BY MINERAL RESEARCH BRANCH OF THE ONTARIO
DIVISION OF MINES

Major components in percent

SiO2
A1208
Fe208
FeO
MgO
CaO
Na2O
K2O
H2OH-
H2O-
C02
TiO2
P2O5
S
MnO

Total

1

47.10
14.30
3.45

10.50
5.00

10.90
2.15
0.35
0.66
0.04
0.09
4.05
0.05
0.02
0.19

98.80
Specific gravity 3.09

2

48.80
14.60

1.88
11.10
10.50
8.23
1.53
0.22
0.72
0.03
0.07
0.33
0.02
0.02
0.18

98.20
3.05

3

52.60
16.40

1.50
8.50
5.40
9.80
1.97
0.58
0.42
0.06
0.10
0.88
0.13
0.03
0.16

98.60
2.96

4

53.80
18.80
3.69
3.84
2.75
9.46
3.11
0.61
1.03
0.06
0.12
0.77
0.12
0.05
0.11

98.30
2.83

5

57.20
13.00
4.15
9.40
1.64
5.90
3.42
2.14
1.08
0.50
0.12
2.30
0.42
0.08
0.22

101.60
2.85

Trace elements in ppm

Ag
As
Ba
Be
Go
Gr
Cu
Ga
Ni
Pb
Sb
Se
Sr
V
Y
Zn
Zr

1
1

200

60
40

440
30
70
10
30
50

300
300
. . .
110
100

1
1

150

90
200

30
25

400
30
20
20

300
100
. . .
90
40

1
1

300

50
150
80
25

160
10
20
40

300
200

20
80

100

1
300

30
60
70
25

130
10
30
20

800
150
20
60
70

1
600

3
30
20

240
40
30
20
40
20

350
80

160
250
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1
CIPW Norms (after Keeler 1971

Quartz
Orthoclase
Albite
Anorthite
Ca Cpx1
Mg Cpxi
Fe Cpx1
Enstatite
Ferrosilite
Forsterite
Fayalite
Magnetite
Ilmenite
Rutile
Apatite
Calcite

Total 
Norm 
Minerals

Total 
Weight 
Oxides

3.77
2.07

18.19
28.32
10.43
5.62
4.40
4.12
1.64
0.00
0.00
5.35
1.46
0.01
0.29
0.27

98.05

97.94

.2
) ——

0.00
1.30

12.94
32.31

3.33
1.87
1.31

22.99
16.09
0.90
0.69
2.73
0.63
0.00
0.05
0.16

97.30

97.28

3

7.39
3.43

16.67
34.18
5.44
2.69
2.61

10.75
10.40
0.00
0.00
2.17
1.67
0.01
0.31
0.23

97.96

97.91

4

10.56
3.60

26.31
35.52
4.14
2.73
1.09
4.12
1.64
0.00
0.00
5.35
1.46
0.01
0.29
0.27

97.10

97.07

5

13.56
12.65
28.93
13.79
5.02
1.15
3.70
2.58
6.33
0.00
0.00
6.02
4.38
0.03
1.01
0.27

99.78

99.69

1 —Medium-grained iron-rich gabbro (Ferrogabbro)*

2 — Medium-grained massive olivine norite (Quartz norite)*

3 — Medium-to coarse-grained massive olivine gabbro (Quartz norite)*

4 — Medium-to coarse-grained massive gabbro (Norite)*

5 — Mafic granophyric gabbro (Norite) *

See Figure 5 for location of samples

iClinopyroxene

* The rock names in parentheses are Keeler's definitions. 

... Present below detection limits
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of Moss Island where the chilled gabbro is in contact with quartz-feldspar porphyry. 
Small scattered inclusions of the porphyry were observed in the gabbro within a few feet 
of the contact. A foliation in the gabbro, produced by alignment of plagioclase laths, 
outlines the general shape of the intrusion. Figure 5 shows the observed attitudes of the 
plagioclase foliation planes.

The petrography and petrochemistry of the Moss Lake body have been described by 
Keeler (1971). According to his definitions, the constituent rocks could be subdivided, 
on the basis of mineralogy, into three categories:

1. "Norite" makes up the bulk of the exposed intrusion. It contains 
about 5 percent olivine, from 4 to 20 percent orthopyroxene with an equal 
or greater amount of clinopyroxene and plagioclase (An55 to An70). 
(It should be noted that Keeler defined norite as rock containing over 5 
percent orthopyroxene.)

2. "Quartz norite" is indistinguishable from the "norite" in the field
but is characterized by interstitial quartz and intergrowths of quartz and
potassic feldspar. "Quartz norite" forms the outer rim of the intrusion.
The proportion of quartz and micropegmatitic intergrowth decreases with

. distance inward from the contacts.
3. "Ferrogabbro" occurs in the centre of the intrusion grading outward 

into "norite". It is characterized by very iron-rich olivine (Fa70 ) and 
pyroxene (ferro-augite), abundant interstitial titaniferous magnetite and 
ilmenite, and more sodic plagioclase ( AIL^ ).

Figure 5 also shows Keeler's (1971) interpretation of the distribution of rock 
types within the Moss Lake body and indkates the positions of the samples for which 
chemical analyses are given in Table 5.

Keeler (1971) concluded that the exposed norite-gabbro area represents a high 
level plan section through a roughly funnel-shaped intrusion. The tholeiitic magma 
which formed the intrusion underwent considerable crystal fractionation to bring about 
strong iron and sodium enrichment in the topmost layers. Iron, sodium, and potassium 
enrichment of the outer "quartz norite" is said to be caused by intense, late-stage, 
magmatic alteration which affected all of the primary minerals.

DIABASE DIKES 

Northwest-Trending Ophitic Dikes

Two wide vertical olivine diabase dikes form prominent ridges, one west of Shesheeb 
Bay and the other, known as the Paps, northwest of Bruneau Point. The diabase is 
ophitic to sub-ophitic and very coarse grained except along the margins. Zones of picritic 
(containing more than 20 percent olivine) diabase are common. Most of the olivine 
and pyroxene is only slightly affected by hydrous alteration but labradorite between the 
ophitic plates is heavily sericitized. Chlorite is abundant in these interstices. Unlike 
the other smaller intrusive bodies these dikes are ilmenite-bearing.

The only intrusive rocks known to cut these dikes are small aphanitic diabase dikes 
which are probably the youngest rocks in the map-area.

Table 6 includes the chemical analysis of a sample of picritic diabase from the dike 
to the west of Shesheeb Bay.
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Table 6
COMPLETE ROCK AND TRACE ELEMENTS ANALYSES OF MAFIC
DIKES; ANALYSES BY MINERAL
DIVISION OF MINES

RESEARCH BRANCH, ONTARIO

Major components in percent

SiO2
A12O8
Fe203
FeO
MgO
CaO
Na-jO
K2O
H20-f
H2O-
CO2
TiO2
P2OB
S
MnO

Total

1

42.80
5.32
3.00

13.10
25.80
4.77
0.66
0.08
1.70
0.16
0.33
0.40
0.02

^.01
0.25

98.40
Specific Gravity 3.19

2

49.80
13.50
4.50
9.07
5.28
9.08
2.42
0.88
1.22
0.52
0.20
2.04
0.07
0.03
0.20

98.80
2.92

Trace elements in ppm
Ag
As
Ba
Co
Gr
Gu
Ga
Li
Mo
Ni
Pb
Sb
Se
Sr
V
Y
Zn
Zr
Be

. . .
.^1
* * *

150
250

70
5

. * .

. * .

1160
<10

* . *

. . .

50
40

. . .
100
30
...

. . .
•c^l
400

50
100
150

10
. . .
. . .
130

<10
. . .
25

250
200

30
140
150
...

1. Picritic diabase from north-trending dike west of Shesheeb Bay.
2. Fine-grained diabase from an east-trending dike on Brodeur Island.
.. Not detected.
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Wide Northeast-Trending Dikes

A swarm of diabase and olivine diabase dikes, some up to 600 feet (180 m) wide, 
occur in the southwestern part of the map-area. They are extensions of the dike swarm 
which is prominent to the south of Thunder Bay and Sibley Peninsula. This dike set 
is part of the set referred to as the Island Belt and also referred to as the Logan II 
dikes by DuBois (1962).

Few of these dikes occur northeast of the Paps. Exceptions are on Otter Island, 
in the Moss Lake Gabbro roof pendant, and along the string of small islands to the 
northeast of Provost Island.

These dikes are characterized by well developed, regular joint sets perpendicular 
and parallel to their contacts. The diabase is ophitic and sub-ophitic Chilled margins 
commonly contain magnetite-rich devitrified glass.

Narrow Northeast-Trending Dikes

Fine-grained diabase dikes are the youngest intrusive rocks in the map-area and are 
the only intrusions observed to cut the Moss Lake body. Typical dikes are near vertical, 
between 2 and 20 feet (0.6 to 6 m) wide, and strike between N75 0E and East. They 
range in composition between diabase and olivine diabase. A recrystallized glass 
mesostasis is common throughout the smaller dikes. These are identical in texture and 
mineralogy to intersertal and diabasic basalt flow material except for the fact that the 
intrusions contain unaltered to partly altered olivine. Many such dikes found in the lower 
part of the Osler sequence may be autointrusive.

In outcrop the narrow dikes are dark to light grey with polygonal joint sets that are 
even better developed than in the wide northeast-trending dikes. Unlike the other dikes 
in the map-area, which typically form ridges, these dikes are very susceptible to erosion 
giving rise to narrow gullies. These dikes and the gullies reflecting their presence are 
very numerous along the southeastern side of the peninsula and on the adjacent islands.

AGE OF KEWEENAWAN IGNEOUS ACTIVITY

Only one radiometric age determination is available for the Osler lavas. A whole 
rock K-Ar determination gave an age of 821 ±98 million years (Wanless et al. 1970), 
but Franklin (1970) interprets this as a poor result because of loss of argon. DuBois 
(1962), also using the K-Ar method, dated the Logan II dikes which are obviously 
younger than the Osler lavas at 1,020 m.y.

Considerable radiometric work has been carried out on the North Shore Volcanics 
and associated intrusive rocks in Minnesota. Goldich et al. (1961) dated the Duluth 
Complex at 1,000 to 1,200 m.y. by K-Ar mineral methods, and later Faure et al. (1969) 
reported a Rb/Sr isochron age of 1,115 ±14 m.y. Silver and Green (1963) used zircons 
from rhyolite flows of the North Shore Volcanics, and from granophyres in the Endion 
Sill and the Duluth Complex, to obtain a U/Pb concordia plot giving an age of 
1,115±15 m.y.
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Recently a Rb/Sr isochron date of I,076db25 m.y. has been derived from rhyolite 
flows at Mamainse Point (on the eastern shore of Lake Superior) by Van Schmus (1971).

According to Palmer (1970), a single reversal of magnetic polarity within the Late 
Precambrian rocks around Lake Superior provides a useful means of long-range time- 
stratigraphic correlation. His work on the Osler Group was restricted to the lower half 
of the volcanic pile, in which the flows are reversely magnetized. As such, they are time- 
correlative with the Logan sills, the lower 6,000 feet (1,800 m) of the North Shore 
Volcanics, the Alona Bay lavas, the lower 1,000 feet (300 m) of the Cape Gargantua 
basalts and the lower 3000 feet (900 m) of the Mamainse Point section. However, all of 
the radiometric ages available from Keweenawan igneous rocks are from normally mag 
netized material, which is younger than the reversely magnetized rocks. Hence, the Osler 
lavas are probably older than 1,100 m.y. and obviously younger than 1,376 m.y., which 
is the approximate age of the Sibley Group (Franklin and Kustra 1970).

Halls (1972), on the basis of magnetic studies on Lake Superior and preliminary 
paleomagnetic results, suggested that the top of the exposed Osler sequence is made 
up of normally magnetized flows. According to Halls (1972), these may be separated 
from the reversely magnetized mafic flows by the felsic porphyry bodies on Agate Point, 
Spar Island and Fluor Island. Halls (1972) stated that comparable relationships occur 
in "western Michigan where felsitic rocks are inferred to separate normally and reversely 
magnetized Keweenawan volcanics" and in Minnesota "where the Duluth Complex has 
locally followed the stratigraphic contact between the magnetically normal and reversed 
parts of the North Shore Volcanic Group".

CENOZOIC 

.Pleistocene and Recent

Most of the map-area is underlain by a ground moraine composed of silty to sandy 
till (Zoltai 1965a). Lacustrine deposits of day and silt also occur locally in the area 
dominated by the ground moraine.

The lowland north of the Gravel River Fault escarpment is underlain mainly by 
lacustrine clay and silt. A possible eastward extension of the MacKenzie Interlobate 
Moraine can be traced onto Black Bay Peninsula (Zoltai 1965b) along the base of this 
cliff. Here the moraine has been modified by lake action (Zoltai 1965a).

Raised beaches are common on the mainland and on the islands south of the Moss 
Lake Gabbro. They are normally made up of overlapping, flat, quartz-feldspar porphyry 
pebbles, with basalt pebbles less common. There appear to be three different elevations 
occurring. One of these, already referred to in the general characteristics of basalts 
(see subsection on 'General Characteristics, Mafic Volcanic Rocks') is at an elevation of 
670 to 689 feet (204 to 210 m) which corresponds approximately to the Nipissing 
Great Lakes Stage (Zoltai 1965b). Another, along with small wave cut cliffs and caves, 
occurs approximately between 700 feet (210 m) and 750 feet (230 m) which corre 
sponds to the Houghton Low Stage (Zoltai 1965b, p.264). Two parallel beaches on 
Spar Island are at about 850 feet (260 m). They fit into one of the Post-Minong Stages 
(Zoltai 1965b, p.264).
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Glacial striae were not measured during this work by the field party because of the 
confusing effects of abrasive winter ice along the Lake Superior shore.

The sediments in recent beaches along the southeastern side of the peninsula are 
formed predominantly by pebbles of mafic volcanic and intrusive rocks. Black magnetite- 
rich sand is found along the shore of Black Bay north of Shesheeb Bay. Silt, rich in 
biogenic material, is being deposited by slow moving streams in the Sturgeon and Jean 
Pierre Bays areas and in the low neck of land between Shesheeb Bay and Black Bay.

STRUCTURAL GEOLOGY

LAYERING

The Osler strata strike from N25 0E in the Edward Island area to N700E in the 
northeastern part of the Black Bay Peninsula. In the islands to the east of the map-area, 
this smooth arcuate trend continues until the strike becomes N75 0W on Copper Island 
(Giguere 1971). Dips increase lakeward with increasing stratigraphic height. The Sibley 
sedimentary rocks and lower Osler flows dip lakeward between 40 and 60 with local 
anomalous dips up to 100 . Over most of the volcanic sequence on the peninsula itself, 
dips range from 60 to 12 0 southeast. In the outer islands in the northeastern part of the 
map-area, dips increase to between 15 0 to 25 0 in many places.

DIRECTIONAL STRUCTURES

All of the measurements of lava flow direction made during this survey are from 
the southwestern part of the map-area, around Edward and Shaganash Island. They con 
sistently indicate movement from the southwest which agrees with the observations of 
Tanton (1931). Giguere (1971), however, concluded that flows to the east of the 
map-area came from the northwest. The increasing dip with stratigraphic height observed 
throughout the Osler also indicates flow from the northwest or north. It would appear 
that the feeder fissures for the Osler lavas lay around the edge of the Osler basin.

FOLDS

No tectonic folds are known in the map-area. The dome structure and small scale 
folds in the Agate Point porphyries are due to the viscosity of the felsic flows.

FAULTS

Small northeast-trending faults are numerous throughout the map-area. Several are 
recognized because of the minor stratigraphic offsets they produce but most are restricted
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to one rock type. Most of these find surface expression in sharp linear valleys. The 
Edward Harbour Fault is associated with pronounced shearing and alteration of the west 
side of Edward Island. Few other faults are exposed in outcrop, but those that are 
exposed typically show very little vertical displacement and only mild disruption of the 
rock.

Faulting may occur between islands but this is difficult to determine.
The Sibley-Osler contact inferred along most of the northeastern part of the penin 

sula and along the southeastern shore of Black Bay may be an extension of the Gravel 
River-Kamuck River Fault which is prominent to the northeast of the map-area (Carter 
1971). The only direct evidence for this is the quartz-feldspar porphyry escarpment 
forming the Sibley-Osler contact. Relative vertical movement along the fault is thought 
to be southeast side down, thus bringing the Sibley and Osler Groups into contact. 
Rapid erosion of the sedimentary rocks has brought about a reversal of topography.

LINEAMENTS

Numerous northeast-trending lineaments may follow flow contacts or minor faults.

ECONOMIC GEOLOGY 

COPPER

Because of lithologic and presumed age similarities between the Osler Group and 
the mafic volcanic rocks of the Keweenaw Peninsula, the area has periodically been 
explored for copper deposits. Numerous pits and adits, now largely grown over, along 
the Black Bay shoreline of the peninsula attest to early exploration in the area. More 
recent exploration has been of a reconnaissance geological nature with no significant 
claim staking or follow-up work

Copper mineralization in these Late Precambrian volcanic sequences can be divided 
into two types:

1. That associated with interflow sedimentary rocks.
2. That associated with volcanic flows.

Copper Mineralization Associated with Sedimentary Rocks

According to Franklin (1970, p.249), copper was discovered in 1967 along the 
west shore of the peninsula in an interflow sedimentary unit, about 3 feet (1m) thick 
and exposed laterally for about 100 feet (30 m). Finely disseminated native copper was 
observed along this shoreline both in float and locally in place.

The occurrences are described by Franklin (1970, p. 249) as thin films (l mm thick 
and several cm long) of predominantly native copper "on bedding planes, in cross 
cutting fracture surfaces, and as irregularly shaped blebs which cement silicate grains". 
Disseminated interstitial grains of chalcocite(P) are found throughout (Franklin 1970).
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Twelve samples of interflow sedimentary rocks were submitted by the authors to the 
Mineral Research Branch of the Ontario Division of Mines for copper analysis; the 
results indicate a trace in ten samples and nil in two of them. These samples were not 
all from the Black Bay shoreline, which is near the base of the sequence, but from several 
higher stratigraphic levels as well.

Copper Mineralization Associated with Volcanic Rocks

Native copper was observed in minor amounts only during the mapping, and this 
occurred as finely disseminated material in the more massive sections of flows.

Copper mineralization in the Keweenaw Peninsula of Michigan occurs mainly in 
amygdules and fragmental flow tops (Butler and Burbank 1929), and the occurrence 
of prehnite in amygdules is commonly regarded as a good indicator to the presence of 
copper (Stoiber and Davidson 1959). The relative absence of fragmental flow tops and 
prehnite in the map-area, compared to their greater abundance in Michigan, may explain 
why no commercial copper deposits have yet been found in the Black Bay area. This 
does not entirely rule out the possibility that they are present, as exploration to date 
has been of a surficial nature, and throughout much of the volcanic sequence outcrops 
are limited to the shoreline. It should be pointed out that outcrop in the Michigan area 
is also very poor, and much diamond drilling has been done throughout the length of 
the Keweenaw Peninsula which has been partly instrumental in finding copper deposits. 
A program of diamond drill holes, widely spaced at first, may likewise prove fruitful 
in the Osler Group.

Copper occurrences have been described in the area. The following description is 
from Tanton (1931, p.195 ).

Copper-bearing minerals occur in amygdules in basic lava on Porphyry Island, Edward 
Island, and the peninsula east of Black Bay. Prospecting operations on the copper-bearing 
amygdaloidal lavas have been confined, so far as known, to examinations of outcrop. It is 
reported that many small occurrences have been found at various localities. The writer [Tanton] 
has observed native copper in amygdaloidal lava on the shore north of George Point; in Miles 
Bay; near the north end of Edward Island; and at several places along the west shore of 
Porphyry Island. It is not known whether the several observed occurrences are in a single or 
many lava flows; the vertical limits of the copper mineralization in the vicinity of the occur 
rences have not been determined. No body of copper ore is known.

The native copper occurs as tiny nuggets up to one-tenth inch in diameter along with 
zeolites, chlorite, agate, and calcite as amygdule-filling. At each locality where copper was 
observed, the little nuggets are separated from one another by distances varying from a few 
inches to several inches and on the whole are sparsely distributed. The copper-bearing 
amygdules occun in dark greenish grey, or minutely mottled greenish grey and red lava, 
which is not highly vesicular. No copper has been observed in the red, highly vesicular upper 
parts of lava flows.

To the northeast, beyond the limits of the map-area, amygdaloidal basic lavas occur in a 
crescent-shaped area 70 miles [110 km] long and with a maximum width of about 12 miles 
[19 km]. This area includes a large peninsula southeast of Black Bay, St. Ignace Island, and 
many other islands as far east as and including Turtle Island. Many occurrences of native 
copper have been reported from this area, but no copper ore has been produced and no 
record is available regarding the size and grade of any mineralized mass.

Tanton (1931,p.l85) also reported.
In Forrest Shepherd's report to the Montreal Mining Company, 1846, it is stated that 

veins more than one foot [0.3 m] wide occur on both the east and west sides of the northern

44



part of Nipigon Strait. Native silver and chalcocite were found in a gangue of calcite. The clear 
variety of calcite, Iceland spar, was noted in one of the veins. For a distance of between l 
and 2 miles [1.5 and 3 km] south from Pointe a la Gourganne on the west shore, copper-bear 
ing amygdaloidal lava occurs and some of the copper is argentiferous. No deposit of commercial 
value had been found in this locality by 1927.

More recent work by Franklin (1970) described copper mineralization along the 
Black Bay shoreline where the rocks are near the base of the section.

Cu2S (Chalcocite?) and native copper occur as amygdular fillings and in fractures; 
the former, in quartz and calcite gangue, is more common in the fractures which are up 
to 3 inches (7.5 cm) wide and 8 feet (2.5 m) deep (Franklin 1970).

Franklin (1970) reported that some rocks contain up to l percent copper.
The reader is referred to this thesis for more detail.

SILVER

A northeast-trending dike swarm, present in the map-area on and south of Edward 
Island is an inferred extension of the Island Belt Silver Deposits (Oja 1967). The 
Island Belt extends for 36 miles (58 km) to the southwest and it is with this belt that 
the famous Silver Islet Mine (Tanton 1931) is associated. Vein deposits with silver 
mineralization are associated with the dikes (Tanton 1931; Franklin 1970).

IRON

Magnetite-rich sands occur in a stretch of beach about l mile (1.6 km) long on 
the Black Bay shoreline north of Shesheeb Bay.

FLUORITE

The following is from Tanton (1931, p.186).
Forrest Shepherd reported to the Montreal Mining Company in 1846 that large veins 

containing fluorite and chalcocite occur in the cleep gorges that dissect the high diabase hills 
on Fluor Island. He says: "It is believed further judicious exploration will be rewarded with 
further and more valuable discoveries". So far as known no deposit of economic value had 
been found on Fluor Island up to 1927.

These veins were not observed in the present survey; it should be noted that 
exposures in this area are poor, and this would hinder the search for them.

BUILDING STONE

Tanton (1931, p. 199) reported that "a pale-grey, impure quartz sandstone" was 
quarried from an area about a mile (1.6 km) north of George Point. An unsuccessful 
search was made for this quarry and it was assumed that it is now completely grown over.
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AGATES

Agates of excellent quality for lapidary work are found locally throughout the area 
as amygdular fillings and on the beaches.

URANIUM

The samples of sedimentary rocks submitted by the authors to the Mineral Research 
Branch, Ontario Division of Mines, for copper analysis were also subjected to analysis 
for uranium. The results of a radioactivity (beta ray activity) UsO8 equivalent analysis 
indicate very low amounts ranging from 0.001 to 0.003 percent

DESCRIPTION OF PROPERTIES AND OCCURRENCES

Description of some of the more significant occurrences are presented in this section 
of the report. The number in parentheses following each heading corresponds to the 
property number on Map 2304. Owing to lack of data some of the properties are not 
described, although locations are shown on Map 2304.

Numerous white and pink calcite veins up to several feet (l to 1.5 m) thick 
were noted during the mapping. These appear to be barren and are not described 
individually.

Copper Point Occurrence (4)

This was described by Tanton ( 1931, p. 195 ) :
It is recorded that, in 1900, the Pritchard Harbour Copper Mining and Development Com 

pany, Limited, had constructed two tunnels 20 and 28 feet [6 and 8.5 m] long, respectively, and 
a shaft 31 feet [9.4 m] deep at Pritchard Harbour (recently called Louise Bay), on the south 
shore of Black Bay. Specimens of amygdaloidal lava containing "a considerable percentage 
of native copper" are said to have come from this mine. Operations at this mine were dis 
continued some time prior to 1910, according to residents of the district.

Much of this development has been grown over, and only one pit was found. Small 
amounts of malachite and chalcocite were seen.

J.A. Cross, Estate (6)

This property consists of surveyed claim T.B. 99692 at the south end of Edward 
Island. It has been described by Tanton (1931, p.186-7) as follows:

Two nearly parallel veins were explored by shafts prior to 1884, at the south end of 
Edward Island. One shaft about 35 feet [11 m] deep is on the beach; it was dewatered and 
extended a few feet by D.C. Peacock of Duluth in 1921; the second shaft is inland about 100 
feet [30 m] to the northeast and is deeper than the other. A few hundred pounds of ore rich 
in native arsenic obtained from shaft No. l were disposed of to mineral collectors.
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In the vicinity of the mine, basic lavas, locally 30 feet [9 m] thick, overlie calcareous, 
quartz sandstone and red fragmental rock of the Osler series dipping at a low angle toward 
die east. These rocks have been faulted and intruded by a system of diabase dykes trending 
northeasterly. One of these dykes exposed near the workings is highly feldspathic and along 
its walls the brecciated sandstone and lava have been metamorphosed and in part assimilated, 
giving rise to a peculiar grey and red rock. Parts of this peculiar rock consist of granophyre of 
various textures. Nodules of intimately associated graphite and calcite occur in die grey 
granophyre and the altered, calcarous, quartz sandstone. West of the mine the granophyre 
trends south 55 degrees west and can be traced under water several yards offshore. East of the 
mine granophyre can be traced north 80 degrees east; it continues across an unnamed island 
onto Porphyry Island.

A major fault, possibly striking north 35 degrees east, affects all the above-mentioned rocks 
and two of the minor faults within it are cemented by the veins that have been developed at 
the mine. The vein at shaft No. l is in grey granophyre; it strikes north and varies in width 
up to l foot [0.3 m] with numerous branches and parallel veinlets ramifying through a width 
of 2 feet [0.6 m] on either side. It is of the banded type with fine-grained calcite, zinc blende, 
and native arsenic in reniform masses along the walls, and in the middle part calcite, chalco 
pyrite, galena, and, locally, argentite and native silver. It is reported by Capt. Cross that ore 
from this vein assayed 80 ounces of silver to the ton. Work ceased on this deposit where the 
vein narrowed to a few inches; during storms the waves of lake Superior dash over the collar 
of this shaft. In shaft No. 2 the vein is of the composite type, is several feet wide, and consists 
of calcite sparsely mineralized locally with galena, zinc blende, and chalcopyrite. It strikes 
approximately north 10 degrees east. No mineral deposit of value was found in it.

Further prospecting work is, perhaps, warranted in this locality in an endeavour to find 
other bodies of arsenic-silver ore. Surface trenching east and west from shaft No. 2 would 
cross the fault zone presumably lying below the drift. Possibly mineralized veins cross the 
granophyre rock east of the mine. Veinlets of pink calcite and barite mineralized with chalco 
pyrite were seen on Porphyry Island to cut the granophyre on the east shore and inland from 
this point 450 feet [137 m].

Only one shaft was found during the field work and this is just off the beach behind 
a white calcite dump.

Diamond drilling to investigate the vein structure was carried out by Monarch 
Gold Mines Limited in 1962. Logs for 4 holes totalling 1,018 feet (310.3 m) were 
submitted for assessment work credit, and out of 60 assays reported in the logs the 
highest result was 0.04 ounce of silver per ton over 2 feet (0.6 m) (Assessment files, 
Regional Geologist's Office, Ontario Ministry of Natural Resources, Thunder Bay, 
Ontario).

Porphyry Island Occurrence (7)

The following is from Tanton (1931, p. 187):
On the east shore of Porphyry Island (see Map 203A) near its northern extremity, a com 

posite vein lies in a fracture zone in basic lava. It strikes north 68 degrees east parallel to a 
diabase dyke which h'es adjacent on the north. The vein can be seen under water for 100 
yards [90 m] offshore, and for a few feet onshore. It is made up of small veins averaging 3 
inches [7.5 cm] in width; the total width of vein material in the 20-foot [6.0 m] fracture zone 
was estimated at 3 feet [0.9 m]. The vein material consists chiefly of calcite (in part colourless 
Iceland spar) with a small amount of pink laumontite and disseminated chalcocite and chalco 
pyrite. One of the veinlets is richly mineralized with copper minerals.

"In Forrest Shepherd's report to the Montreal Mining Company, 1846, it is stated that 
veins more than one foot [0.3 m] wide occur on both the east and west sides of the northern 
part of Nipigon Strait. Native silver and chalcocite were found in a gangue of calcite. The clear 
variety of calcite, Iceland spar, was noted in one of the veins. For a distance of between l 
and 2 miles [1.5 and 3 km] south from Pointe k la Gourganne on the west shore, copper-bear 
ing amygdaloidal lava occurs and some of the copper is argentiferous. No deposit of commercial 
value had been found in this locality by 1927.
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Map 2304
Black Bay Peninsula
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Small bedrock outcrop.

Area of bedrock outcrop,
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Paleocurrent; lava flow, 
(arrow indicates direction),

NIPIGON
Direction of pa/aeocurrent. 

Foliation; (horizontal, inclined, vertical). 

Bending; (horizontal, inclined, vertical). 

Geological boundary, observed.

^TOWNSHIP;

Geological boundary, position interp-
Scale, l inch to 50 miles

N.T.S. Reference 52A/7,52A/B, 52A/9,
52A/10, 51A/16 Fault; (observed, assumed). Spot in 

dicates down throw side, arrows indicate
horizontal movement,

Lineament.

Jointing; (horizontal, inclined, vertical),

Vein, vein network. Width in inches.

Motor road. Provincial highway 
number encircled where applicable.

Point a la Gourganne

Other road.

Building,

Trail, portage, winter road.

QUATERNARY 
RECENT

Stream, Lake and Swamp deposits.

Township boundary, surveyed, 
approximate position only.

Property boundary, approximate position 
only.

Surveyed line, approximate position 
only.Glacial glaciofluvial and glacioiacustrin e 

deposits.

Mining property or deposit, surveyed, 
unsurveyed.
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PRECAMBRIAN6

LATE PRECAMBRIAN 
(PROTEROZOIC)

KEWEENAWAN

LATE MAFIC INTRUSIVE ROCKS

7 Diabase, unsubdivided. 
7a Fine-grained diabase. 
7b Ophitic diabase. BLACK

INTRUSIVE CONTACT

MIDDLE MAFIC INTRUSIVE ROCKS 
Moss Lake Gabbro

6 Gabbro, unsubdivided.
6a Medium-to coarse-grained gabbro,
6b Fine-grained gabbro.
6c Pegmatitic gabbro.
6d Granophyre.
6e Anorthosite gabbro, gabbroic

anorthosite. 
6f Foliated gabbro. 
6g Porphyritic gabbro.

PROPERTIES, MINERAL DEPOSITS

7. Adco Exploration Limited.
2. Anaconda Iron Ore (Ontario) Limited
3. Boree, N.C.
4. Copper Point occurrence.
5. Cross, H.
6. Cross, J.A.
7. Porphyry Island occurrence.
8. Wilson, R.C.

Low flat swampy area ^ ^ i 
probably underlain 

by Sibley groupRELATIONSHIP UNCERTAIN

EARLY MAFIC INTRUSIVE ROCKS

|: ;t'l 5 Diabase, porphyritic diabase. Information current to December 31st, 1970. Only 
former properties on ground now open for staking are 
shown where exploration information is available. For 
further information see report.OSLER GROUPC

PORPHYRITIC FELSIC VOLCANIC 
AND SUBVOLCANIC ROCKS

4a Red quartz porphyry. 
4b Red quartz-feldspar porphyry. 
4c Red feldspar porphyry. 
4d Grey feldspar porphyry, 
4e "Thunder Egg" porphyry.

MAFIC VOLCANIC ROCKS

3 Unsubdivided.
3a Grey to green massive basalt,
3b Ophitic basalt,
3c Porphyritic basalt,
3d Red basalt.
3e Amygdaloidal basalt.
3f Flow breccia,
3g Agglomerate.
3h Tuff.
3} Glomeroporphyritic basalt.

/Green \ 
\lslandl V—-—^

SEDIMENTARY ROCKSd

2a Sandstone, siltstone, argillite, 
2b Conglomerate. SOURCES OF INFORMATION

Geology by W.H. Mcilwaine,H. Wallace and assistants,
Geological Branch, 1970,
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Ministry of Natural Resources,

Agate
Calcite
Copper
Epidote
Quartz
Sulphide mineralization,

Preliminary Maps:
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resented by the lighter coloured parts on the map.

^Bedrock geology. Outcrop and inferred extensions of 
each rock unit are shown, respectively, in deep and 
light tones of the same colour, Where in places a for 
mation is too narrow to show colour and must be rep 
resented in black, a short black bar appears in the 
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Inventory, Surveys A Mapping Branch, with additional 
information by W.H. Mcilwaine and H. Wallace.

Magnetic declination in the area was approximately 
O'. 1970.

Bourbonnaisl^JB ab 7a,. 3 
Island/ ffi'TOWNSHIP

v\ l ff.

ONTARIO

DIVISION OF MINES

HONOURABLE LEO BERNIER, Minister of Natural Resources
DR J K. REYNOLDS, Deputy Minister of Natural Resources

G. A. Jewett, Executive Director, Division of Mines E. G. Pye, Director. Geological Branch

Map 2304

BLACK BAY PENINSULA
THUNDER BAY DISTRICT

EDWARD ISLAND SECTION
Vertical scale exaggerated

Scale l: 63,360 or l Inch to l Mile

T-, j , , j Edward ~o .o Lak Osler Bay Edwardlsland Harbour

OTTER COVE SECTION
Vertical scale exaggerated

cill
T -St. Andrew

T34 h I el and

EDWARD
™-b#f

ISLAND

LAKE

SUPER I O R

SPAR ISLAND SECTION
Vertical scale exaggerated

Published 1875 Lambert Conformal Projection,Standard Parallels 44"30' and S3 30'


