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Guide to the Proterozoic Rocks of the Thunder Bay Area,

Northwestern Ontario

INTRODUCTION:

The Proterozoic rocks of Northwestern Ontario, which form part of
the itAnimikiet and !TKeweenawantt units, represent one of the most
complete geological records of Middle and Late Precambrian sedimentation
and igneous activity in eastern North America. These rocks are virtually
unmetamorphosed and relitively undeformed.

Mineral depsits in the Proterozoic rocks include silver in
Keweenawan dikes and the Rove Formation, iron in the Gunf lint Formation,
nickel in mafic intrusive rocks, copper in various volcanic and
sedimentary strata, and lead-zinc-barite, amethyst and uranium associated
with the Sibley Group. During the last century, the famous Silver Islet
mine produced over 2.8 million ounces of silver.

REGIONAL GEOLOGY

The Proterozoic rocks lie unconformably on the peneplained Early
Precambrian (Archean) surface of the Superior Structural Province. Early
Precambrian rocks form several northeast-trending "belts" of metamorphosed
and complexely deformed metavolcanic and metasedimentary rocks intruded
by felsic, and intermediate to ultramafic intrusive rocks.

The lithostratigraphy of the Proterozoic rocks is shown in Table 1.

API-JEBIAN

The Gunflint Formation (Fig. 2) has been studied by Goodwin (1956,
1960) and Moorhouse (1960). The petrology has been studied in detail by
Floran and Papike (1975). Detailed descriptions of fossils from the
Gunf lint Formation are recorded by Barghoorn and Tyler (1965), Barghoorit
(1971) and Edhorn (1973). The Rove Formation has been described by
Morey (1969) and Geul (1970, 1972). Much of the descriptive detail is
taken from these authors.

Gunf lint Formation (adapted from Goodwin, 1956)

The Gunflint Formation extends continuously for 110 miles (177km)
from Gunflint Lake east to beyond Thunder Bay, from where it can be
traced intermittently to the Slate Islands, (Sage et al 1975), southeast
of Schreiber. It averages 400 feet (122 m) in thickness (Goodwin, 1956)

Except for local faulting and brecciation caused by intrusive activity
and slumping, the Gunf lint Formation is structurally simple and uncompli-
cated, with an average southeast dip of 5°.
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TABLE 1

Proterozoic Stratigraphy of Northwestern Ontario

Neohelikian

Osler Group: basalt, minor rhyolite and sedimentary rocks

Intrusive Rocks: gabbro stocks
undersaturated stocks
Iayered bodies
northeast trending dykes
Logan diabase sills

Paleohelikian

Sibley Group: Kama Hill Formation
Rossport Formation
Pass Lake Formation

Aphebian

Animikie Group:

Rove Formation: shale, greywacke

Gunflint Formation: iron formation (taconite) algal chert,
limestone, tuffaceous shale.

TABLE 2

Stratigraphy of the Gunf lint Formation

(modified from Goodwin, 1956)

Limestone-dolomite Member

Upper Member
Taconite-chert carbonate submember: taconite (west) facies

chert carbonate (east)
facies

Tuffaceous shale submember
Algal chert submember

Lower Member
Taconite-chert carbonate submember: west taconite facies

chert carbonate facies
east taconite 1 acies

Tuffaceous shale submember
Algal chert submember

Kakabeka Conglomerate Member
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Deposition of the Gunflint Formation was in part cyclical. A basal
conglomerate member is overlain by two members each composed of chert,
tuffaceous shale, and carbonate-taconite submembers. These members are
in turn overlain by a discontinuous limestone member, (Fig. 1 and Table 2).
Although no isotopic investigation has satisfactorily established the
time of sedimentation, various studies suggest that deposition of Animikie
sediments took place 2,000 m.y. B.P. (Floran and Papike, 1975).

Stratigraphic Descriptions

(a) Basal Kakabeka Conglomerate Member

This member ranges to five feet (1.5 m) in thickness and is composed
of polymictic conglomerLte. Clasts of Archean volcanic rocks, granite
and quartz are cemented in a matrix of chlorite and quartz. The unit is
highly irregular in thi.kness but persistent.

(b) Lower Member

The lower algal chert submember (Fig. 1) consists of reef-like
mounds of finely banded black, red, and white oolite chert. These mounds
are intergrown and cemented in dolomite. This submember forms the
western margin of Gunflint outcrop (Fig. 1), but is continuous to just
west of Kakabeka Falls. It contains abundant microflora remains
(Barghoorn and Tyler, 1965, Barghoorn, 1971, Edhorn, 1973).

The lower tuffaceous shale (lower tuff argillite, Fig. 1) submember
ranges to 20 feet (6 m) thick. It overlies the lower algal chert sub-
member in the area west of Kakabeka Falls and is composed of fissile
black shale containing much volcanic ash.

The uppermost submunber of the lower member is subdivided into three
facies (Fig. 1). The lower west taconite facies, which is 150 feet (45 m)
thick, extends northeast from Gunf lint Lake to Kakabeka Falls and is
composed of wavy-banded granular chert, carbonate, and oxides. The lower
half contains disseminated greenalite granules in pale grey chert;
siderite forms local beds. The upper half contains increasing amounts of
hematite and magnetite. This facies grades upward into jaspilitic upper
algal chert and grades laterally into the lower banded chert-carbonate
facies.

The lower banded chert-carbonate facies extends from Kakabeka Falls
to Thunder Bay city, and consists of 4 to 6 inch (10 to 15 cm) siderite
beds, with interbedded 2 to 6 inch (5 to 15 cm) grey cherty beds.
Carbonaceous material and pyrite are common in shale interbeds. This

facies grades into granular taconite towards the northeast.

The lower east granular taconite facies extends from Thunder Bay to
Loon Lake. The basal 2 to 6 feet (60 to 180 cm) are formed of inter-
bedded granular chert and ankerite. The upper 10 to 20 feet (3 to 6 m)
consist of interbedded red to green mottled chert and dolomitic limestone.
This facies grades upwards into the tuffaceous shale (upper tuff argillite,
Fig. 1) submember of the upper member.
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(c) Ujper Member

The upper algal c iert submember extends west from Nolalu to Gunf lint
Lake and consists of b sal granular chert overlain by algal chert and,
in the Mink Mountain area, amygdular basalt flows. The flows and algal
chert are overlain by granular chert and bedded jasper. Jasper beds
grade into tuffaceous shale of the overlying submember.

The upper tuffaceous shale (upper tuff argillite) is the only
continuous submember in the Gunf lint Formation and forms a key strati-
graphic marker (Fig. 2). It ranges to 100 feet (30 m) thick and thins
laterally in either direction from Kakabeka Falls. It consists of black
tuffaceous shale and siltstone with interbedded siderite and pyrite and
extensive beds of volcanic ash. The ash contains ellipsoidal, aceretionary
lapilli and concentric layers of small angular tuff fragments, arranged
about a larger central fragment. Similar lapilli have formed due to the
accumulation of volcanic dust in water droplets and on water coated shards
(Moore and Peck, 1962).

The upper tuffaceous shale submember grades into the upper taconite
and chert-carbonate submember. The upper taconite facies extends from
Gunflint Lake to Thunder Ba, (Fig. 1), and is composed of wavy bands of
granular greenalite-bearing chert. The greenaTite-bearing granules are
round to oval, evenly distributed throughout a layer, and appear to have
formed "in situ". The unit exhibits a rusty weathering, contains abundant
hematite and magnetite in granules towards the top, and grades laterally
(Fig. 1) into the upper banded chert-carbonate facies which extends from
west of Thunder Bay to Loon Lake. The latter facies consists of inter-
bedded grey chert and brown carbonate (siderite with lesser dolomite arid
ankerite). Brecciation and folding, apparently contemporaneous with
deposition, are common.

(d) Upper Limestone Member

The upper limestone member marks the top of the Gunflint Formation.
Minor chert beds, illite and volcanic shards are present, and tuffaceous
shale is most prevalent in the eastern area of Gunflint outcrop.

Stratigraphic Interpretation

Goodwin (1956) concluded that Gunf lint deposition occurred in a
shallow basin which had limited circulation with an open sea. After

initial algal activity in the neritic zone, volcanic activity (tuffaceous
shale) was accompanied by sinking of the basin. Silicate-bearing material
(taconite) was deposited in the deepest portions while in the neritic, or
intertidal zone (between Kakabeka Falls and Thunder Bay) banded chert-
carbonate formed. Farther to the northeast, the lower east taconite facies
formed in agitated, oxygenated waters. As the basin filled, conditions
of algal growth returned, initiating the "Upper Gunflint" cycle.

Volcanic activity, marked by local basalt flows, terminated the upper
algal chert deposition and resulted in widespread distribution of pyro-
clastics of the upper tuffaceous shale. Downwarping resulted in deposition



7

of granular iron silicate rocks in the deeper, southwest portion of the
basin, while on the shallow northeast shore, chert carbonate was
deposited. As the basin filled, sporadic but violent volcanic activity
was accompanied by the entry of sea water, resulting in formation of the
upper limestone.

Goodwin (1956) in drawing an analogy with the Santorin volcano of
the Aegean Sea, suggests that volcanism was the chief source of iron
and silica. Alternatively, Hough (1958) suggests deposition in a fresh
water basin, with material derived through weathering of an adjacent
landmass, and deposition controlled by limnic cycles.

Rove Formation

The Rove Formation conformably overlies the Gunflint Formation.
In the Thunder Bay and Pigeon River areas, it may attain a thickness of
at least 1,250 feet (380 m), and possibly more than 2,000 (610 m),
Geul (1970). The formation consists of three lithologic units (Geul,
1970) which are, from base upwards:

(1) black pyritic shale and argillite (base)

(2) interbedded argillite and greywacke and shale (transition
sequence of Morey, 1969)

(3) quartzitic greywacke with argillite interbeds (top)

The lower argillite is the dominantly exposed unit in Ontario and
commonly enclosed carbonate concretions of varying size and complex in
form and texture. The transition sequence consists of thin-bedded grey-
wacke, consisting of grey to pink greywacke and sandstone, is the
thickest unit of the Rove Formation and is exposed mostly in north-
eastern Minnesota.

The metamorphic age of the Rove Formation is considered to be
1.7 billion years (Peterman, 1966).

Morey (1969) notes that the detrital matenal comprising the Rove
Formation was derived from Archean terrain to the north.

PALEOHELI KlAN

The Sibley Group

This section is adapted from Franklin et al (in press).

Introduction:

The distinctive red and white sandstone and dolomite of the Sibley
Group were first described by Logan (1863) who considered them as part
of his "Upper Copper-Rearing Series". Logan included the Gunflint and
Rove Formations, as well as the Sibley rocks, in this "series".
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Robert Bell (1872), in completing the first comprehensive description
of these rocks, considered them as the Upper Group of the Upper Copper-
Bearing Series. He compared the Sibley Group with rocks of Nova Scotia
and concluded (p. 321) that "they (Sibley rocks and the overlying
()sler volcanic sequence) may now be considered as of Permianand Triassic
age". Logan (1872), in strongly reprimanding Bell, outlined evidence
for a pre-Silurian age. T. Sterry Hunt (1873) divided Logan's Upper
Copper-Bearing Series into Animikie (now the Gunflint and Rove Formations)
and Keweenawañ Groups, and assigned the Sibley to the latter Group.
Uilson (1910, p. 69) indicated that these rocks occupy a "trough-like
depression between two areas of Archean rocks" in the western Lake
Nipigon area, and tentatively assigned them to the Paleozoic.

The name "Sibley" was first assigned to this group by Tanton (1931).
Hs description of the "Sibley Series" of the Sibley Peninsula is
accurate, but unfortunately he did not have an opportunity to map the
more northern areas, and thus his stratigraphic analysis is of somewhat
limited value.

Although local studies of the Sibley Group rocks were undertaken
in subsequent years by Hawley (l)29) and Moorhouse (1960) the first
comprehensive mapping was completed by Coates (1972) and Mcllwaine
(l971a, 197lb)

Recent geophysical studies by duBois (1962) and Robertson (1973)
have underscored the need for a comprehensive study of the stratigraphy
and paleogeography of the unit. Red-bed sequences like the Sibley
Group are important environmental indicators and in addition this
occurrence may have tectonic implications.

Age:

The age of the Sibley Group is a key question with respect to
the position of these rocks within the framework of the Keweenawan
tectonic event, and the Helikian polar wandering curve. A rubidium-
strontium whole rock isochron was completed in the laboratory of the
Geological Survey of Canada. The analytical procedure is outlined
by Wanless and Loveridge (1972). The Geological Survey of Canada uses
an R87 decay constant of 1.47 x l0-1yr, as physically determined
and outlined in the aforementioned paper. The widely used 1.39 x 10-11
yr'. a 'geologically determined' decay constant results in ages
approximately 5.75% older.

The age, using the 1.47 x l0-11yr constant, is 1294 t 31 m.y.
Samples were selected from the Kama Hill and Red Rock formation; the
areas near diabase sills were avoided as their metamorphic effects are
extensive (Robertson, 1973). The Kama Hill section is cut by multiple
thin sills; the data for one of the samples probably reflects this
metamorphism, and should be discounted.

The Sibley Group is apparently older (by at least 150 m.y.) than
the accepted age of the Keiceenawan igneous event as typified by the



9

Duluth complex (1,115 m.y. RbSr, Faure et al 1969) and the.Keweenawan
extrusive rocks (1,142 m.y. RbSr Faure and Chaudhuri, 1967). How-
ever well documented comparable age determinations have notbeen
published on either the Logan sills or the lower Osler group; These
latter units are magnetically reversed (duBois, 1962) and are the
oldest Keweenawan igneous rocks in this area. K-Ar dates of 1,060
m.y. on Logan sills (Franklin, 1970) probably represent a minimum
age due to possible argon leakage. Unpublished RbSr data indicates
that the sills may be as old as 1298 ± 33 m.y. (Robertson and Fahrig,
1971), and thus very close in age to the Sibley Group.

The Sibley Group exhibits both normal and reversed magnetic
polarity (Robertson 1973); igneous rocks of similar paleomagnetic
characteristics have a very similar age to that obtained for the
Sibley Group (Peterman et al, 1968, Murthey et al, 1968). Thus the
determined RbSr age of the Sibley Group is probably reliable.

Stratigraphy of the Sibley Group

The Proterozoic rocks of the Southern Province of the northern
Lake Superior region have been described in a general way by Card et al
(1972). Although the Sibley Group has not been heretofore formally
subdivided, subdivision into formations is possible. The subdivisions
are given in Table and locations of type sections are included in
the formation descriptions.

The Pass Lake Formation

The type section for the Pass Lake Formation is exposed along the
Canadian National Railway tracks in southern McTavish Twp. (Mcllwaine,
1974) near the north shore of Pass Lake where it is SO m thick; it
continues eastward along the tracks for about 3 kms where it is overlain
by the Red Rock Formation. Reference sections are located under the
type section of the Red Rock Formation at Red Rock cuesta, at Mousseau
Mountain north of Nipigon and on Quarry and Channel Islands in Lake
Superior near Rossport.

The formation is composed of lensoid basal conglomerate overlain
by quartz-rich arenites. It thins rapidly northward; scattered patches
are present along the eastern edge of the Sibley basin, but the unit is
absent along the western basin margin.

The Pass Lake Formation overlies the Rove Formation in the south
and to the north lies unconformably on Archean Rocks. The contact with
the Rove is exposed over a distance of about 20 m at Pass Lake; the
Rove has been altered for about 50 cm from the contact. This normally
black shale has been partially oxidized to a dark reddish brown. Where
the Pass Lake Formation lies directly on the Archean there is little
or no evidence of a reaction; at the site of the old Enterprise Mine in
McTavish Township (Mcllwaine 1971b) the sandstone rests directly on
quartz monzonite with no apparent affect.
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Overlying the basal conglomerate with sharp contact is a succession
of arenites which are generally buff to pale pink with a minor number of
red interbeds. The arenites are commOnly very thickly bedded (greater
than 1 m) at the base of the sequence and range to very thinly bedded
(1-3 cm) with increasing stratigraphic height. The sharpness of bedding
boundaries also increase with stratigraphic height. They 'are commonly
fine-grained (2-3 phi) but are locally very fine-grained (3-4 phi), with
generally moderate sorting and locally poorly (especially at Pass Lake)
and moderately well sorted (e.g. Mousseau Mountain). There appears to be
no systematic variation in grain size or sorting with stratigraphic. height

Thin section examination and modal analyses indiëate the rocks range
from quartzose arenite to quartz arenite1 in composition. Detrital grains
range from angular to well rounded but are generally subrounded with
larger grains tending to be more rounded than finer grains. Quartz grains
with undulatory extinction are more abundant than quartz with straight
extinction.

Total quartz at Pass Lake appears to be lower in the upper half than
the lower half but this is mainly a function of cement content. For the
most part there is little or no cement in the lower half and induration
isapparently due to conpaction.

Feldspar is a mino:' constituent, especially at Pass Lake. There is
a suggestion of a systeiiatic decrease in feldspar with stratigraphic
height in the Rossport section.

Chert is present in all areas. Chert content is greater in the
top half of the formation than in the bottom half at Pass Lake, other
sections exhibit no apparent variation.

Cementing material includes carbonate, mainly at Pass Lake, Red
Rock and Rossport, and silica, which is more common at Mousseau Mountain.

The matrix, generaUy fine mica and clay, forms consistently less
than 15%; this is the content generally accepted as the dividing line
between arenite and wacke.

The Rossport Formation

The type section of the Rossport Formation, is exposed on the
shore of Channel Island, near the Village of Rossport. This formation
overlies the Pass Lake Formation disconformably through much of the area,
and unconformably on Copper Island near Rossport. In the northern area it
lies nonconformably on the Archean basement. The Rossport Formation is
distinguished by its brick red color, high dolomite content, and concoidal
fracture. The formation maintains a relatively constant thickness of about
lOOm in all measured sections except on the Sibley Peninsula, where it thins
to approximately 2Om. In the southern area of the basin the formation may
be divided into three members (a) lower dolomite, (b) central chert-carb.onate
(stromatolite to the north) and (c) upper dolomite. In the northern area
these members are less clearly distinguishable due to the lack of exposure.
Much of the description is thus based on the more southerly sections.

1 . . . . .

The limits used here are based on Pettijohn's (1957) classification
but his rock names have been changed.
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The lower and upper members exhibit enly minor lateral facies
changes in the east and west direction, but to the north both members
become distinctly more clastic. The central member is lithologically
distinct and forms a lateral (east/west) continuous 'marker bed trace-
able from Rossport to Sibley Peninsula.

The upper and lower members can be distinguished on the basis
of mineralogical composition and bedding development. The lower
member has distinct bedding, whereas the upper is. more massive. The
lower is richer in carbonate and quartz whereas the upper member is
clearly richer in clay and feldspar. Dolomite is the dominant carbon-
ate mineral present. No easy distinction between the lower and upper
members on the basis of calcite-dolomite ratio may be made, although
in general. the calcite-dolomite ratio is higher in the upper unit
than the lower.

iKama Hill Formation

The type section of the Kama Hill Formation is located along the
northern-most powerline, on the west side of Kama Hill, 17 miles
(27 km) east of Nipigon. Reference sections are available at Albert Lake,
Stewart Lake and Channel Island. The boundary with the underlying
Red Rock Formation is placed at the disappearance of carbonate and the
change in color. The maximum preserved thickness is 50 m.

The Kama Hill Formation is distinguished by its deep red-purple
colour, silt to clay sized particles, thin bedding, moderately well
developed fissility, its mineralogy and distinctive structures.

Due to its fine-grained nature, mineralogical analysis is possible
only by x-ray diffraction. Two clay minerals, quartz, microline and
minor calcite and hematite constitute the mineralogy.

Colour in outcrop varies from deep red to deep purple and is duç
to hematite. The amount of hematite varies widely betweei 'beds from
less than 1% in a few course silt beds to over 90% in a fw clay rich
layers. It normally constitutes approximately 4% of the rock. The
coloration is quite homogeneous within individual beds. Conspicuous
"bleaching" is present only along a few bedding plane fractures and
joint planes. Microscopic variation in coloration intensity is
related to grain size, with finer clay rich beds containing more hema-
tite. The lower portion of the formation has up to 10% white spherical
"reduction" spots; these are much less common in the upper portion of
the unit. Hematite occurs as evenly disseminated very fine grained
aggregates. In the coarse silty beds it forms a coating and is inter-
stitial to the clasts.

Bedding is very difficult to distinguish in outcrop but is readily
apparent in thin section and cut surfaces. The three types of beds
which may be distinguished are:
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(a) regular finely laminated clay rich regular beds.

(b) irregular partially reworked course silty beds.

(c) stromatolitic beds.

Types (a) and (b) are intermixed but the type (a) beds appear
more dominant with stratigraphic height. Bed types (a) and (b) are
distinguished by their lack of carbonate. Beds of type (c) are
confined to the lower part of the formation. *

Sedimentary Structures

Mud cracks are pervasive and a characteristic featur• of the
Kama Hill Formation regardless of the bed composition (sand,
silt, or clay). Linear and polygonal cracks occur on most bed surfaces.
Small scale erosional features are common. Disturbed bedding is locally
present. Ripple marks are present only in the sand and silt rich beds.
These are symmetrical current ripples, with wave lengths of 1.0 to 3.5
cm and amplitudes of 0.5 to 1.5 cm, covered with fine mud; ripple
surfaces have small spindle shaped flute casts, superimposed at an
oblique angle to the ripple axis. Interference ripples are most common
in the more coarse-grained beds on Sibley Peninsula. Rain-print surfaces
occur rarely at Kama Hill. Evaporite casts (probably halite) are present,
and are particularly evident at Stewart Lake.

$

Summary of the Depositional History

The Sibley Group was depositod in a elongate, north/south basin
which was initially probably deepest in the south. The

basin formed relatively rapidly and along its margins fans of locally
derived and rapidly deposited conglomerate formed. The

initial period of rapid deposition gave way quickly to relatively slow
deposition of the arenites of the Pas's Lake Formation. The basin trans-
gressed northwards towards the end of the deposition of the Pass Lake
Formation and extended far to the north (at least to southwestern Lake
Nipigon) during deposition of the lower member of the Red Rock Formation.
Moderately rapid regression marked the middle stage of Red Rock deposition,
accompanied by increased clastic deposition and stromatolite growth to
the north of Nipigon and chert precipitation to the south. Transgression
followed as the basin extended northward at least to Armstrong. The
basin depth was relatively constant, and it slowly filled with clay-rich
dolomites. * The transition to the Kama Hill Formation marks a change
from predominantly sub-aqueous to predominantly sub-aerial deposition.
Deposition of the Kama Hill Formation continued in an extremely consistent
very quiet mud flat environment. Primitive life flourished during
quiescent periods of deposition of the Kama i-Jill sediments.

Tectonic Implications $

The relation of the Sibley Group in any tectonic reconstruction can
only be reviewed in the context of the entire Helikian history of eastern
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North America. The dominant tectonic event in the Lake Superior
area was the development of the Keweenawan rift zone which forms an
inverted U, extending roughly from the northern area of the Michigan
basin, around Lake Superior and continuing southwest from Duluth
as the mid-continent gravity high. Although nomajor "opening ocean"
event has been firmly documented during the Helikian, Baer (1974)
in summarizing papers present at the Grenville symposium (Ottawa,
Feb. 1974) indicates that a pre-Grenvillian orogenic event may have
initiated with a divergent phaseat 1,300 m.y. As part of this
rifting, the Keweenawan arm may have developed at this time (Burke
and Dewey, 1973). This arm ultimately (at 1,100 m.y.) underwent
limited spreading (Burke and Dewey, 1973).

It is probable that igneous activity was initially very limited,
but rifting occurred by means of crestal rifts about which developed
"rrr" triple junctions. These rifts meet at 120°, and are located
at major strike changes of a rift valley (Burke and Dewey, 1973).
The major flexure in the Keweenawan rift valley occurs immediately
south of Nipigon. Should a triple junction have formed in association
with the Keweenawan rifting, the Nipigon area would be the most
probable area of development. The 'failed' arm would thus extend north
from Nipigon.

The Sibley group occupies a N-S block which is the result of a
failed arm developed about the Nipigon crestal rift. Later reactiva-
tion of the Keweenawan rift was accompanied by intrusion of the Logan
sills into the same failed arm.

Many problems related to the time of development remain unsolved.
The Sibley Group is similar in age to the proposed age of initial
spreading of the Grenvillian orogen (Baer, 1974). However, little
evidence related to time of initial development of the other ultimately
actively spreading arms of the Keweenawan rift is available. Minor
igneous activity has been recorded at 1400 m.y. (Books 1969). Sibley
sedimentation appears to have been controlled by a rapidly developing
fault scarp in the southern area, as indicated by a rapid increase in
coarse clastic material near the basin margin. Limited exposure of the
Sibley Group in the northern area precludes examination of the nature
of the basin margins here. The elongate basin shape is suggestive of
rift-valley filling, but the possibility remains that the Sibley basin
has been preserved in a failed arm, rather than the 'arm' actually
controlling sedimentation.
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Description of Stops and Road Log for the

Gunf lint and Rove Formations

Time and seasonal water level conditions may prevent access
to all stops indicated on Figures 1 and 2.

For alternate and addItional stops of the Gunflint and Rove
Formations, the reader is referred to Franklin and Kustira (1972).

Mileage count begins at the intersection of Highways 11-17 and
61, near the Airlane Motor Hotel, Thunder Bay. Proceed south on
Highway 61. Figures in brackets record accumulated mileage.

MILES KM.

00. 0.0 Intersection Highways 17-11 and 61. The prominent
hill to the southeast is Mount McKay, the most
northerly of the "Norwesters" range of hills.
Towering over the Kaministikwa River delta, it is
1,581 feet (481 m) above sea level and 978 feet
(298 m) above Lake Superior. Mount McKay is a large
mesa, made up of shales and greywackes of the Rove
Formation overlain by a hard, protective 200 foot
(61 m) thick capping of diabase (Pye, 1969, p. 39).
The upper half of the mesa is 3,000 feet (914 m)
long and has a maximum width of 1,100 feet (336m).

A second sill, about 15 feet (4.6 m) thick is found
in the Rove sedimentary rocks and is 474 feet (141.5 m)
below the top of the hill. It forms the base of a
wide and prominent terrace to which the tourist may
drive his automobile for a magnificent view of the
City of Thunder Bay (Pye, 1969, p. 39).

5.9 9.5 20th Si.deroad; turn right (north).

7.1 11.4 Riverdale Road, turn left (west) and follow to end of
road.

8.5 13.7 Parking spot; follow cottage road (J.C. Kirkup);
this is private property and permission for access
to the Slate River must be obtained from the owner.
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STOP 1 BASAL CONCRETION-BEARING SHALE OF Th ROVE FOkMATION,
SLATE RIVER CANYON (FIG. 1).

The black, graphitic, fissile Rove shale contains
an abundance of carbonate concretions. These vary
in size from a few inches (cm) to 8 feet (2.4 m)
in diameter. Although commonly in the shape of
oblate spheroids, they display a complexity in shape
and texture. Some show radial septarian cracks on
their surfaces.

The concretions form bedded unitsin the canyon walls.
They are in various stages of weathering out of the
host shale, some slumping into the river bed and
many others lying in the river bed arranged in imbri-
cate fashion. Shale bedding is warped around the
top and bottom of the cpncretions.

Moorhouse (1963) describes these concretions in
detail.

Return to Highway 61.

0.0 0.0 Intersection of Highway 61 and 20th Sideroad.
(11.1) (17.9)

Continue south on Highway 61. The range of hills
to the south are the Nor'westers.

5.4 8.7 Highway 130; continue on Highway 61.
(19.1) (30.7)

19.4 31.2 Entrance to abandoned quarry, west side of Highway 61,
(33.1) (53.3) approximately 1,600 feet (410 m) beyond Cloud Bay Road.

STOP 2 UPPER THICK-BEDDED QUARTZITIC GREYWACKE, ROVE

____—

FORMATION, (FIG. 1).

Quarry operations have exposed thin to thick bedded
quartzitic greywacke interbedded with lesser amounts
of black fissile argillite. Greywacke displays sole
markings and graded bedding.

The quarry walls are bounded by two dikes bifurcating
from a single olivine diabase dike of Geul's (1973)
Pigeon River intrusions. The west dike is approxi-
mately SO feet (15 m) wide and vertically dipping;
the narrower east dike dips steeply southeast, its
attitude well exposed at the back of the qvarry.
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Due to the development of a closely spaced fracture
pattern in the Rove Formation, the quarry walls and
hack may be unstable; extreme caution is advised.

Return to Highway 130.

0.0 0.0 Intersection of Highways 130 and 61. Proceed
(47.1) (75.8) north on Highway 130; continue to end of road.

3.2 5.1 Paipoonge Concession 1 Road. Turn left (west).
(50.3) (81.0) Proceed for 1.8 miles (2.9 km) to unmarked gravel

•road; turn right (north). Continue for 3;4 miles
(5.5 km) to steel bridge over Kaministikwa River.
Turn right and proceed over bridge on paved road
(Highway 588) for 1.2 miles (1.9 km) to Highway
11-17. Turn •left (west) and proceed for approxi-
mately 3.5 miles (5.6 km) through village of
Kakabeka Falls into Kakabeka Falls Provincial Park.
Turn right at the park gatehouse, before crossing
the old bridge in the park, and follow road under
Highway 17, to its end at the swimming area.
Proceed on foot past cabins to the Kaministikwa
River shore.

STOP 3 BASAL CONGLOMERATE AND LOWER ALGAL CHERT, GUNFLINT
FORMATION, (FIG. 1).

Here, the basal conglomerate and algal chert mounds
rest directly on Archean granitic gneiss basement.
Basal conglomerate may be seen in place only at very
low water. However, large, angular, locally derived
blocks of conglomerate are abundant. Note the
angularity and polymictic nature of the pebbles.
All can be assigned to various Archean rocks to the
west and north.

Note also the absence of a paleosol. The Ep-Archean
interval, here occupying 800 million years, is
represented by little or no "in-situ" weathered
basement, suggesting absence of normal weathering
conditions, or pre-Gunflint strong fluvial or
glacial transport action,

The algal mounds here are similar to those found 1.8
miles (2.9 km) west of Nolalu (Franklin and Kustra,
1972, p. 31). Return to park gate house, turn right
and cross the bridge. Proceed to parking area,
thence by foot to the rim of the falls.
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STOP 4 UPPER TUFFACEOUS SHALE SUBMEMBER (UPPER TUFF
ARGILLITE) AND OVERLYING UPPER CHERT CARBONATE,
GUNFLINT FORMATION, FIG. i.

Kakabeka Falls drops 128 feet (39 m) into a gorge
formed in fissile, thinly bedded upper tuffaceous
shale submember (Goodwin, 1956)

A more resistant massive two-foot bed of thinly
banded chert-carbonate caps the escarpment. Note
apparent cross lamination in the chert carbonate
and the undulating nature of the surface.

The chert carbonate capping is overlain by tuff
argillite and a second chert carbonate bed,
exposed in a parking lot on the east side of the
gorge. A bed of lower chert carbonate occurs at
the base of the falls, (Fenwick, personal commun-
ication).

Return to Highway 17, turn right and proceed
approximately 1/3 mile (0.5 km) Ontario Hydro
station access road imrpediately west of the
Kakabeka Falls Motel.

Turn right (south) and proceed to parking lot by
the generating station.

Access to STOP 5 is through the genenting station
to its west side. Permission must be obtained from
the station supervisor. The spillway serves as a
safety feature to bleed off excess water in the
event of generator failure at the power station.

Follow the river bank for approximately 600 feet
(183 mj to the"spillway" cut. Beware of Poison Ivy.

STOP 5 UPPER TUFFACEOUS SHALE SUBMEMBER (UPPER TUFF ARGILLITE)
GUNFLINT FORMATION (FIG. 1).

The best section of upper tuffaceous shale submember
is exposed at this locality. Pyrite-bearing chert,
possibly of the upper algal chert submember; occurs
at the base of the section. It is overlain by shale
containing pyrite nodules and calcareoüs concretions,
interbedded shale and tuff and a cap of thinly bedded
upper chert-carbonate.
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One of the best exposures of "mud ball tuff" in
the shtle occurs near the bottom of the section;
the tuff is formed of closely packed accretionziry
lap ill F elongated a long the bedding. mdiv idual
ellipsoids contain small, angular fragments of
uniform size, grouped concentrically around a
larger shard fragment. The remainder of the
material comprising the beds consists of volcanic
fragments in a groundmass of green illite:

Higher than background radioactivity (0.004% U3O8
has been noted in the tuff argillite by Fenwick
(personal communication).

Note downwarping of beds on the west side of the
exposure and the fault filled with quartz-carbon-
ate and anthraxolite for which Kwiatkowski (1975)
reported a 0.2% nickel content.

Return to Higiway 11-17 and proceed east.

0.0 0.0 Junction Highway 11-17 and Oliver Road (formerly
(64.7) (104.1) Highway 590),. Proceed on Oliver Road.

9.8 15.8 Thunder Bay city limit. Good ''iew of a series of
(74.5) (119.9) mesa type hills, the Nor'westers, all capped by

Logan diabase.

10.9 17.5 Junction of Oliver Road with Highway 130;
(75.6) (l2l7) continue east.

16.3 26.2 Belrose road. Turn left, proceed 0.5 miles
(81.0) (130.4) (0.8 knflto quarry on west side of road,

(Dickson's Quarry).

STOP 6 UPPER TACQNITE SUBMEMBER, GUNFLINT FORMATION,

_____—

(FIG. 1)

In this quarry wavy-banded, red jàspilitic and
darker greena],ite-bearing taconite is capped by a
Neohelikian (Logan) diabase sill. The taconite
contains approximately 50 percent shale, inter-
bedded with 6 to 12 inch (15 to 30 cm) irregular
taconite beds that are best exposed at the north
end of the outcrop where quarry operations
exposed the taconite at a lower stratigraphic level.
The diabase sheet displays an irregular, undulating
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bottom surface at a slight angular discordaneL
The upper surface is polygonally jointed and contains
occasional patches of a thin veneer of argitlite.

Return to Highway 130, turn left (east), and proceed
across Highway 11-1.7 and past Lakehead University
to High Street.

19.8 31.9 Intersection Highway.130 (Oliver Road) and High
(83.5) (134.4) Street. Turn left at the traffic lights and proceed

up High Street.

20.4 32.8 Entrance to Hillcrest Park.
(84.1) (135.4)

STOP 7 UPPER LIMESTONE MEMBER, GUNFLINT FORMATION, (FIG. 1).

Hillcrest Park stands about 160 feet (48 m) above
the level of Lake Superior and offers a panoramic
view of Thunder Bay harbour, the Seqping Giant,
the WelcomeIslands, Pie Island and the Nor'westers.

Dolomitic limestone and chert layers arc exposed
at the base of the flag pole and bell.

Follow stairs to base of hill where fragmental
limestone (upper limestone member) is exposed.
The rock consists of many angular tci rounded chert
fragments in a matrix of coarsely crystalline,
iron-bearing carbonate, and thin chert interbeds.
Volcanic shards and fragments occur in the lime-
stone (Goodwin, 1956).

Proceed north on High Street.

21.9 35.2 Intersection with Balsam Street: Turn lefton
(85.6) (137.8) Balsani Street.

22.5 36.1 Huron Street, 300feet (90 m) south of Highway
(86.2) (138.7) 17-11. Turn right on Huron Street, then

immediate left.

23.9 38.4 Bridge over Current River, cross bridge, turn
(87.6) (141.0) right into Boulevard Lake Park and proceed 0.3

miles (0.5 km); park on right side of road.
Traverse begins in river bed.
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STOP S UPPER CHERT CARBONATE FACT ES, GUNFL I N
FORMATION (FIG. 1)

The upper chert carbonate fades is overlain by
the Rove Formation. An upstream traverse
encounters ferruginous carbonate, interrupted by
thin layers and lenses of granular and algal
chert, dark, fissile shale and dolomitic limestone.
At the beginning of the traverse, note the rounded
chert lenses showing concretionary structures,
attributed to action of algae.

Features to observe include stylolite surfaces
lined with anthraxolite, pyrite veinlets, imbrica-
tion of thin chert layers and the striking
weathered app3arance of the rock.

Under the bridge, a bed of gray, massive limestone,
possibly the Upper Limestone member, contains
pancake-like lenses of serpentine material, and is
interrupted by a thin band of pyritic and pyrrhotitic
chert. Note the hununocky upper surface of the
limestone at the shale-limestone interface. The
overlying shale is probably Rove Formation,

Several hundred feet north of the bridge, at the
lookout, a diabase sheet caps the shale. Heat from
the cooling of this sheet metamorphosed the limestone,
forming serpentine and pyrrhotite.

East:of the bridge, in the picnic area, several well
developed river terraces are preserved.

From bridge, proceed east along Arundel Street.

25.3 40.7 Intersection, Arundel Street and fodder Avenue.
(90.0) (144.9) Turn left on fodder Avenue at the fodder Avenue Hotel.

Highway 17-11: Turn right.

26.9 43.3 Scenic lookout. View of Thunder Bay harbour. Park

(91.6) (147.4) car and walk 500 feet (150 m) east to roadcut on
north side of road.
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SioP 9 UPPER LIMESTONE MEMBER, GUNFLINT FORMATION,
OVERLAIN BY DJABASE, (PIG. 1).

Sill of Logan diabase overlies argillite and
fragmental limestone of the upper limestone
member; The contact i gently undulating and
visible effects of contact metamorphism are little
evident. In this section, however, a microporphy-
roblastic texture is developed in the argillite.
Pyrite is altered to pyrrhotite.

Note the lenticular chert patches within the
limestone, some veined with pyrrhotite, exhibiting
agate textures.

End of Animikie portion of trip. Additional
points of interest concerning a more complete
picture of Gunf lint Formation stratigraphy are
given in Fra1lin and Kustra (1972),
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Description of Stops and Roadlog for the

Sibley Groip

Mileage count begins at the junction of Highways 11-17 ad 61
near the Thunder Bay Airport. Figures in brackets recprd
accumulated mileages.

MILES KM.

0.0 0.0
*

Proceed north along Highway 11-17.

1.9 3.1 Golf Links. Road.

2.9 4.7 Oliver Road (Highway 130).

4.9 7.9
* John street.

5.6 9.0 Red River Rowi (Highway 102).

7.1 11.4 Balsam Street.

9.7 15.6 Hodder Avenue.

19.3 16.6 Scenic Lookout.

12.1 19.5 Spruce River Road (Highway 527 - formerly 800).

21.6 34.8 Lakeshore Drive.

31.2 50.2 Highway 587: turn right and proced southeast.

35.0 56.3 A large azea of outcrop extends along the north
side of the C.N.R. railway tracks and Highway 587
where they parallel Pass Lake,
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STOP 1 This cliff is the type section for the Pass Lake
Formation. Exposure is almost continuous for
about 2 miles (3.2 km) along the tracks and gives
a stratigraphic thickness of 164 feet (50 metres).

At the western end of this outcrop, a sandstone
quarry provides an excellent exposure of Sibley
sandstone. In the railway cut at the western edge
of the quarry, Rove shale is altered.to a reddish
colour. This alteration affected the Rove for
several fçet below its contact with the Sibley
Group.

Also present is a thin lens of basal conlomerate.

PLEASE EXERCISE EXTREME CAUTION CLIMBING ON THE
DEBRIS.

35.3 56.8 The conglomerate is better exposed behind'the
railway shed at the east end of Pass Lake.

Clasts in the basal polymictic conglomerate are
composed of 93 per cent Gunflint iron formation,
6 per cent quartz and 1 per cent granite.
Boulders are of variable size and angularity,
and are cemented in a sandy matrix. The contact
with overlying sandstone is sharp; only a few
pebbles are found in the base of the overlying
unit. The sandstone is moderately to poorly
indurated, thick bedded at the bottom of the
section, and composed of quartz, with minor chert
and feldspar, in a calcite matrix.

Continue along Highway 587.

35.7 57.5 Pass Lake East road: turn left and proceed east.

37.6 60.5 No. 4 Road: turn left and proceed north.

37.9 61.0 Y Junction - bear left.

38.6 62.1 Field on left side (west) of road: park here and
proceed on foot across field and through bush to
CNR tracks - about 1/4 jnije (400 metres);
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STOP 2 Much of' this outcrop is red intraformational breccia
of the Rossport Formation. Angular fragments vary
from 0.4 in. to 15.7 in. (1 cm up to about 40 cm.)
Several clastic dikes are also present.

The lithology is generally a red sandy limestone.

Return. to No. 4 Road and continue north.

39.9 64.2 Gravel Pit - for turning vehicle around. Proceed
back to Pass Lake East Road.

42.3 68.1 Pass Lake East Road - turn left.

***********************

0.0 0.0 Proceed along Pass Lake Eas; Road from Junction
with No. 4 Road.

0.8 1.3 Right angle bend to left.
(43.1) (69.4)

1.5 2.4 No. S Road - turn left.

(43.8) (70.5)

2.1 3.4 Juncticn - turn left.

(44.4) (71.5)

4.0 6.4 Area of outcrop.
(46.3) (74.5)

STOP 3 KAMA HILL SANDSTONE

Poorly exposed reddish-brown to reddish-purple
sandstone of theKama Hill Formation. Generally
fine- to medium-grained sandstone. Although
not evident at this location mudcracks and ripple
marks are common in this unit. These occur along
the shore of Lake Superior to the east, (see
Mcllwaine, 1972). The main difference between
this sandstone and sandstone of the Rossport
Formation is the lack of carbonate in the Kama
Hill Formation.
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Continue north along No. S Road.

9.9 15.9 Cross CNR Tracks.
(52.2) (84.0)

10.3 16.6 Highway 11-17 - Turn right.
(52.6) (84.7)

***********************

0.0 0.0 Proceed northeast along Highway 11-17.
(52.6) (84.7)

2.0 3.2 Road to Enterprise Mine.
(54.6) (87.9)

7.8 12.6 Road to Ouimet Canyon - Turn left.
(60.4) (97.2)

8.4 13.5 Y Junction - bear left.
(61.0) (98.2) *

9.2 14.8 Sharp right turn.
(61.7) (99.3)

9.7 15.6 Sharp left turn.
(62.3) (100.3)

10.2 16.4 Junction - proceed straight.
(62.8) (101.1)

10.7 17.2 Junction - proceed straight.
(63.3) (101.9)

12.8 20.6 Junction - turn right.
(65.4) (105.3)

13.3 21.4 Turn off to Gulch Lake Picnic Grounds - turn left
(65.9) (106.1) to Ouimet Canyon.

15.2 24.5 Bridge.
(67.8) (109.1)

15.4 24.8 Quimet Canyon.
(68.0) (109.4)
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STOP 4 Ouimet Canyon, a spectacular steep-walled gorge, is
located in a thick Keweenawan (Logan) di;tbase sill.
The canyon can be traced for over two miLes (3.2 km)
and is approximately 600 feet (183 m) wide at its
southern end. It has a maximum depth. of 400 feet,
(122 in).

Although diabase is the most conspicuous rock type,
a pink quartz monzonite occurs in the south central
portion of the canyon, and a calcareous red mudstone
of the Sibley Group has been noted localLy at the
base of the west wall of the canyon (here bleached
grey) and surrounding the southern portion of Gulch
Lake.

Mapping along the western rim and wall oF the
canyon indicates the presence of two major, contin-
uous joint sets and three less-continuou.; minor
sets (Stacey, 1976, p.3). It appears that the canyon
is a deep erosional depression, carved out of the.
diabase along two major joints by the action of
glacialice, running water and freeze-thaw action.

An interesting feature within the canyon is a
prominent diabase pinnacle, referred to as the
Indian Head, which has been isolated from the west
rim by erosion.

The canyon has been declared a Provincial, Park
under the Quetico Nature Reserves system.

Return to Highway 11-17.

23.8 38.2 Highway 11-17 - turn left.

(76.4) (123.0)

***********************

0.0 0.0 Proceed northeast along Highway 11-17.
(76.4) (123.0)

5.6 9.0 . Bridge over Wolf River.
(82.0) (132.0)

7.7 12.4 Road to Stewart Lake - (see extra stop descriptions
(84.1) (135.3) at end of Itinerary)'.
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20.4 32.8 Highway 627 - proceed straight.
(96.8) (155.8)

21.3 34.3 Highway plaque describing Red Rock Cuesta. The
(97.7) (157.2) cuesta features a thick sequence of red sandy

limestone capped by a diabase sill.

22.6 36.4 Road cut here shows a diabase sill cutting Archean
(99.0) (159.3) rocks and Sibley Group.

25.7 41.4. Road to Mousseau Mountain - (see extra slop
(102.1) (164.0) descriptions at end of Itinerary).

28.3 45.5 Junction of Highways 11 and 17, - Proceed straight
(104.7) (168.5) along Highway 17.

40.6 65.3 Junction of Domtar Road - (see extra stop
(117.0) (187.3) descriptions at end of Itinerary).

41.4 66.5 First Lookout, Kaina Hill.
(117.8) (189.6)

STOP SA ROSSPORT FORMATION OVERLAIN 'BY KAMA HILL FORMATION
WITH A CAPPING OF DIABASE.

A broad anticline of sandy red carbonate is
exposed in the prominent road cut to the north of
this lookout. This represents the lowest member
of the Rossport Formation.

Soft-sediment deformation may have produced this
structure. Three thin diabase sheets follow
bedding planes; the sills pinch out, and locally
cut across bedding at a high angle Thi:

homogeneous, calcareous sandy mudstone :orms a
distinct horizon at the base of the sand red
mudstone unit.

Follow the road (south) to the distinctive red and
white interbedded sandy mudstone. Sand:.tone

beds (white) are lenticular in shape, anti are
interbedded with red, sandy mudstone.
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42.1 67.8 Second Lookout, Kama Hill.
(118.5) (190.7)

In the roadcut to the north of the second lookout,
the following features may be observed:

(1) Two thin Keweenawan diabase sills, partially
replaced by carbonate, cut across the poorly
developed bedding place at a low angle.

(2) Finely laminated chert of the chert-stroma-
tolite unit is exposed below the lower sill.
Up to six inches (15 cm) of anthraxolite
carbonate has accumulated at the base of the
chert. An oily smell may be detected when
this anthraxolite is freshly broken.

(3) Limey red mudstone above this unit is marked
by many cream-coloured spots, (average diameter
0.5 inch, 13 mm). Similar spots are evident
throughout this unit, and commonly have a small
amount of graphite or hydrocarbon at the centre.
In thin section, the only apparent mineralogical
change in the spots is the lack, of hematite
coating on clay and carbonate grains.

(4) Irregular, flame-shaped, bleached zones follow
structures and bedding plane cleavage in the
red limey mudstone. Leaching of hematite and
destruction of clay mjnerals and feldspar has
occurred along the fractures.

(5) Above the road cut and overlying the talus
slope, the purple mudstone crops out. It is

more highly fissile, and contains approximately
4 per cent hematite, which coats very fine
grained corrensite and microcline, and forms
blades of specularite in tiny vugs. Bleaching
along fractures is common in this rock. Purple
mudstone contains abundant syneresis cracks,
and to the west, at Stewart Lake, contains thin
stromatolite beds.

119.6 192.5 Outcrop on east side of Highway.
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STOP SB Red Shale of the Kama Hill Formation is exposed
here underneath a cap of diabase.

Turning Point - Proceed back towards Thunder Bay.

* * * * * * * * * * * * * *+ * * * * * * * * *

0.0 0.0 Proceed west along Highway 17.
(119.6) (192.5)

55.2 88.8 East Loon Road - turn right (north) and proceed to end of
(174.8) (281.3) road to Thunder Bay Amethyst Mining Company Limited.

STOP 5 THUNDER BAY AMETHYST MINING COMPANY LIMITED

The Thunder Bay Amethyst Mine is the largest
producing amethyst mine in Ontario and is open
annually to the public, from May 1st to November 1st.
The property has been in production since 1962.
The number of rockhounds and tourists visiting the
mine site has increased steadily from 900 visitors
in 1967 to 24,396 visitors in 1976. There are
sufficient reserves to give the mine an expected
life of 65 years at current mining rates (R. Hartviksen,
Mine Manager, personal communication).

The amethyst deposit is located in an east-west fault
zone cutting an intrusive body of massi'e, medium-
grained, red to pink Archean quartz monzonite.
Spectacular breccia is noted in the floor of the quarry
and in large blocks in the display area exhibiting
fragments of unaltered quartz monzonite and highly
silicified dolomite of the Sibley Group.

Quarrying, diamond drilling and stripping has
delineated the deposit for a length of approximately
1000 feet (305 m) and for a width of over 80 feet
(24th).

Individual amethyst veins vary in width from 1/4 inch
(7.6 mm) to 4 feet (1.2 m) and include numerous
cavities lined with purple crystals. Well formed
crystals (points) line the cavities and vary in size
from 1/4 inch (7.6 mm) diameter to large crystals
measuring 9 inches (22.9 cm) from tip to root and
6 inches (15.3 cm) in diameter.
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Coloration of crystals and-the more massive material
is dark purple. Variations in intensity of purple
colour occur, and locally, colourless am! smoky-
coloured quartz is found. Crystals are )ccasionally
coated with a reddish brown hematite. The colour of
ametht results from substitution of small quantities
of ferric iron for silicon followed by irradation,
(Dennen and Puckett, 1972, p.448).

The deposits of the producing amethyst mLnes in
McTavi;h Township are found either in fradtures that
extend below the.Sibley-Archean unconformity or. at
the coittact of the Sibley Group with Archean granite.

END OF ITINERARY

For anyone interested in a more complete view of the Sibley Group,
the following additional areas may be visited.

1. From Rossport, a boat trip to Quarry Channel and Wilson Islands,
which lie one to two miles off shore, will allow the visitor
to see an almost complete section of Sibley rocks. On Quarry
Island, Rove shale is overlain by a thick section of Pass Lake
sandstone. Here, crossbeds and ripple marks are abundant.

On Channel Island, the upper part of the sandstone unit, sandy
red mudstone units are all exposed. The latter is disconformably
overlain by Osler volcanic rocks.

2. The type section of the Kama Hill Formation at the top of Kama
Hill. The best access is provided by following the Domtar
Logging Road (0.8 mi., 1.3 km west of the first lookout at
Kama Hill) for 0.3 mi (0.5 km) to the first powerline. The
section is at the top of the hill and is exposed on the powerline.

3. - A good section of Pass Lake sandstone is exposed along the road
up to Mousseau Mountain. The top of this hill also provides one
of the best views of Lake Superior and the surrounding country.

MILES KM.

0.0 0.0 Leave Highway 11-17 - (see Itinerary fox Junction
point).
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1.5 2.4 Road junction - turn left.

1.9. 3.1 Road junction - turn left. Proceed along this
road to Mousseau Mountain (see Coates 1972).

4. A further section of Kama Hill Shale may be viewed at Stewart
Lake, salt casts may be found here.

5. The stromatolites near Disraeli Lake may be reached by
following the Armstrong road north from Hurkett for 21.6 miles,
(34.7 kin) to the Disraeli Lake road, which connects the Armstrong
road with the Spruce River Road (Hwy. 527). Follow the Disraeli
Lake road west for 22.2 miles (35.7 km) past Shillaber and
Seagull Creeks to the Disraeli campground road. Proeed for 3/4
of a mile (1.2 km) beyond this, to the first bush ro.sd leading
north. Follow this road for two miles (3.2 km). Blocks of
stromatolite are strewn along side the road for some distance.
Stromatolite blocks are common throughout the Disraeli area,
and may be found in outcrop and float along most of :he bush roads.
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