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Introduction

A.Y. Jackson, one of the now famous Group of Seven painters, travelled
through Baie Fine on September 2, 1931 on his way to Trout Lake for
sketching purposes. While en route, he spoke to the area superintendent
for the Spanish River Lumber Company who told “Hay Wire”, as he
called A.Y., of the company's plan to log the shores of the lake. Upon see-
ing the great beauty of the lake, A.Y. s&t out to remove the threat of log-
ging. He contacted Fred Brigden, a fellow member of the Ontario Society
of Artists(0.S.A.), who persuaded himto writea letter to Mr. Finlayson,
the then Minister of Lands and Forests. Mr. Finlayson arranged for the
Spanish River Lumber Company to accept a change of logging limits,
and created a nominal park around Trout Lake, which was renamed
0O.SA. Lake (seePhoto50) in 1933. I n honour of A.Y. Jackson's efforts,
and his 90th birthday, a lake in the present park was named after himin
1972. The present park was created onJuly 16, 1964, when some 344
km? were st aside.

The Killarney Provincial Park area is now serviced by Highway 637,
as well as non-scheduled air and water routes. Since the opening of
Highway 637 and Killarney Provincial Park, the volume of tourist
traffic to the area has greatly increased. Its strategic position with respect
to major subdivisionswithin the Canadian Shield hasled to numerous ge-
ological studiesof thearea, and the recognition of the influence of geolog-
ical processesuponthe remarkablescenery of thearea.

In recent years, the Ontario Ministry of Natural Resources and the
former Department of Mines have published “ Geology and Scenery” gui-
debooks describing Ontario's scenic attractions and the part geological
processsshave played i n the devel opment of itslandscape. Thiss guidebook
isthesixth of the series. It waswritten primarily for use by the novice geal-
ogigt inthe Killarney Provincial Park area, although certain details will
undoubtedly interest even those with an advanced knowledge. In case of
difficulty, the guidebook reader isreferred to the glossary for explanations
of geological terms, or to the publications tabulated in the list of refer-
ences. For further reading, many excellent books are available in mog li-
brariesand i n larger bookstores.

Thefirst part of the guidebook isa resumé of the geology of the region.
It providesa summary of the relationships between the principal elements
of the regional geology, and also gives the reader an account of the geo-
logical history of thearea.

The second part of the guidebook gives a short history of the guidebook
areaand its development.

The third part of the guidebook lists various points of geologic, scenic,
and historic interest along the various roadways, waterways, and trails
and portagesin the area. Descriptions and explanations of salient fea-
turesare given, and the bes means of accessindicated. Although many of
the described areasare easily reached from Highway 637, or well marked
trails and waterways, many others are more difficult to reach. Anyone
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leaving well marked routesis cautioned to carry a compass, to be familiar
withits use, and to use every reasonable safety precaution.

The fourth part of the guidebook consists of a glossary of the technical
terms used in the guidebook, and a brief bibliography covering the most
important geological papers, maps, and reports dealing with the area.
The bibliographies in these papers and reports will provide information
on further sourcesfor the more specialized reader.



PART 1

Geology of the
Killarney Provincial

Park Area

Theregion described in this guidebook extends from McGregor
Point on the North Channel of Lake Huron to Highway 69 near
Estaire. and includes Killarney Provincial Park. It lies on the
southern margin of the Canadian Shield, a complex assemblage
of Precambrian igneous, metamorphic, and sedimentary rocks.
The Canadian Shield, which has an exposed area of some 5 000
000 km?, extends from Hudson Bay eastward to Greenland,
southward to and beyond the Great Lakes, and westward to Al-
berta. Around much of its outer boundary, and in its centre
around Hudson Bay, the gently sloping surface of the Shield is
overlain by younger, Paleozoic and Mesozoic rocks. The Cana-
dian Shield constitutes the nucleus and basement of the North
American continent. Calcareous! sediments deposited in tropical
seas along the southern margin of the Shield during the Paleo-
zoic Era cover the Precambrian rocks in the extreme southwest-
ern part of the guidebook area. Localized deposits of sand,
gravel and clay which were deposited during the Pleistocene
Epoch of the Cenozoic Era, when continental glaciers covered
much of North America, occur throughout the guidebook area.

I'Many of the terms used in describing the geology of the area may
not be familiar to guidebook readers. Such termsare explained in
the text where possible, and are included in the glossary at the
back o thegwdebook Termsincluded in the glossary are indi-
cated by bal where they arefirst mentioned in each section
o the gmdebook Many o these terms are also explained in an
ordinary dictionary. 3



Age of the Rocks

The Precambrian Eon is represented in Ontario by rocks of the
Canadian Shield. The oldest of these ancient rocks were depos-
ited more than 3 billion yearsago, and the youngest were depos-
ited about 1 billion years ago. The Precambrian Eon drew to a
close approximately 570 million years ago when invertebrate or-
ganismsproliferated in the oceansof the world.

TABLE 1 THE GEOLOGICAL TIME SCALE.

Eon Era Period Epoch Age
Cenozoic Quaternary Recent 10,000 years
Pleistocene 1,800,000 years
Tertiary
65,000,000 years
Mesozoic Cretaceous
135,000,000 years
Jurassic
195,000,000 years
Triassic
225,000,000 years
Paleozoic Permian
© 280,000,000 years
o
N Carboniferous
g 345,000,000 years
.E Devonian
400,000,000 years
Silurian
435,000,000 years
Ordovician
500,000,000 years -
Cambrian
570,000,000 years
Late Precambrian
c 1,500,000,000 years
<
S Middle Precambrian
§ 2,500,000,000 years
(S
g Early Precambrian

4,600,000,0007? years




Phanerozoic rocks, those deposited since the end of the Pre-
cambrian, have been subdivided into three groups, based on
their ages and on the types of animals present at that time. The
Paleozoic, or old life, Era extended from approximately 570 mil-
lion years ago to approximately 225 million years ago. During
that era, invertebrate creaturesabounded, primitivefish evolved,
and amphibians emerged from the sea to become thefirst inhab-
itants of land. The Mesozoic, or middle life, Era extended from
approximately 225 to 65 million years ago. Reptiles reached the
peak of their development at that time, with some of the dino-
saurs becoming the largest land animals which have ever lived.
The Cenozoic, or recent life, Era began approximately 65 million
years ago with the disappearance of dinosaurs and flying rep-
tiles, and has continued to the present. It ischaracterized by the
dominance of mammals. The major divisionsand subdivisions of
geologictimearelistedin Table 1.

The Precambrian rocks in the Killarney area are Middle Pre-
cambrian and Late Precambrian in age. They comprise parts of
two of the seven divisions, or structural provinces, of the Cana-
dian Shield. The Southern Province is characterized by Middle
Precambrian sedimentary and igneousrocks. The Grenville Prov-
ince is characterized by highly metamorphosed Middle and Late
Precambrian sedimentary and intrusive igneous rocks. The Su-
perior Province, largest of the divisions of the Canadian Shield,
outcrops within 40 km of the Killarney area. It is characterized
by Early Precambrianigneousand sedimentary rocks.

Early Precambrian Rocks

Early Precambrian rocks of the Superior Province do not out-
crop within the area covered by this guidebook. They have, how-
ever, formed the surface, or “basement” upon which the rocks of
the Southern Province and presumably the Grenville Province
were deposited, and through erosion, provided the detritus
which was deposited to form the Middle Precambrian sedimen-
tary rocksof the Southern Province.

Theoldest rocks in the Superior Province are the volcanic and
associated sedimentary rocks of ancient volcanic environments.
These assemblages, the “ greenstone belts’ of the Superior Prov-
ince, were moderately to severely folded, faulted, metamorp-
hosed, and intruded by granitic rocks prior to 2.5 billion years
ago. All the rocks of the Superior Province underwent profound
erosion before the sedimentary rocks of the Southern Province
weredeposited in Middle Precambrian time.
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Eparchean Erosional Interval

The mountainsformed duringfolding, faulting, and intrusion of
the Superior Province rocks more than 2.5 billion years ago were
weathered and eroded during the Eparchean interval. During
this time, which may have lasted as long as 200 million years, a
layer of rock several kilometres thick was stripped off, leaving a
vast areaof low relief similar to that found throughout the Supe-
rior Province at present.

The erosion which culminated in the formation of this exten-
sive peneplain, or area of low relief, undoubtedly proceeded at a
faster rate than doeserosion today. No vegetation was present on
land at that time to break the force of wind, rain, and hail or to
hold any soil from being carried away by air or water currents.
The detritus which was eroded was carried mainly southward.
Part of it, amounting to thousands of cubic kilometres wasdepos-
ited around the margin of the Superior Province during Middle
Precambrian time. The presence of undisturbed granite grading
through blocky, disrupted granite into conglomerate and thence
into clean sandstone indicates the profound erosion which occur-
red during the Eparchean interval. Such a break in the geologic
record iscalled an unconformity.

Middle and Late Precambrian Events

The huge volumes of detritus derived from the erosion of the
Superior Province mountains were deposited in the Middle Pre-
cambrian era along the southern margin of the Superior Prov-
ince to form the Huronian sedimentary sequence (Map 1). The
Huronian sequence makes up most of the Southern Province of
the Canadian Shield. The Southern Province is bounded on the
north by the Superior Province, on the east by the Grenville
Province, and on the south by rocks of Paleozoicage, which over-
lieit. The contact between the Southern and Grenville Provinces
is known as the Grenville Front. It is well exposed in the guide-
book area.

The highly deformed and metamorphosed rocks of the Gren-
ville Province are, like the rocks of the Southern Province, of
Middle Precambrian age. Those in the Killarney area may in part
be metamorphosed Huronian sedimentary rocks.

Granitic, diabasic, and gabbroic intrusionsranging in age from
approximately 2150 to 1000 million years occur in both the
Southern and Grenville Provinces. Structural deformation and
metamorphism, or orogeny, affected the Huronian sedimentary
rocks of the Southern Province at least once. The orogenic activ-
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ity pre-dated some, and post-dated othersof theintrusionsin the
Province. In the Grenville Province, intense orogenic activity,
which ended about 1000 million years ago, masked the effects of
any previous orogenicevent.

Southern Province Rocks

Huronian Sequence

The Huronian sequence was named for its location along the
north shore of Lake Huron by geologists who recognized over a
century ago that the sequence was separated from the Early Pre-
cambrian rocks of the Superior Province by an unconformity.
The Huronian rocks were deposited along the margin of the Su-
perior Province between about 2150 and 2500 million years ago
during the Middle Precambrian. At present, they occupy a belt
over 300 km long and up to 50 km wide along the north shore of
Lake Huron. The succession of Huronian rocks has a preserved
thickness of approximately 4600 m at the east and west ends of
the belt, while in the Sudbury-Killarney-Espanola area in the
centre of the belt a thickness of approximately 11000 m is pre-
served. Most of the Huronian rocks consist of medium- to
coarse-grained detrital material derived from the Early Precam-
brian rocks to the north. The detritus was deposited in shallow
water along a continental margin by offshore currents. A series
of volcanic rocksis present at the base of the succession.

Several unusual features which may reflect environmental
conditionsduring the Middle Precambrian have been recognized
in Huronian sedimentary rocks. It isthought that some of these

. features may reflect achangein the Earth'satmosphere from one
lacking free oxygen to one containing free oxygen as it does at
present.

The Huronian sedimentary rocks can be divided into twelve
formationsin four groups on the basisof rock type, and the cyclic
repetition of the rock types. Each group is separated by an un-
conformity. Their characteristic suggest that repeated cycles of
uplift, erosion, and flooding by Middle Precambrian seas con-
trolled the deposition of the sediments. Successiveformations of-
ten lap farther onto the Early Precambrian basement rocks north
of them. The presence of three formations dominated by con-
glomeratic rocks having certain diagnostic features suggests that
glaciation wasan important part of thedepositional cycle.

Although not al formations outcrop within the area, boulders
of rock from all the Huronian formations may befound in Pleis-
tocene gravel depositsin various parts of the Killarney Provincia
Park area.
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The descriptionsof the variousrock typesin thissection of the
guidebook come mainly from these Ontario Ministry of Natural
Resources publications. Geology of the McGregor Bay—Bay o Is
lands Area, by K.D. Card, Geoscience Report 138; Stratigraphy,
Sedimentology, and Petrology of the Huronian Supergroup in the Sud-
bury-Espanola Area, by K.D. Card, D.G. Innes, and R.L. Debicki,
Geoscience Study 16; and Geology of the Burwash Area, by S.B.
Lumbers, Geological Report 116. Visitors wishing more detailed
information are referred to these publications and others in the
bibliography at theend of this guidebook.

Map 1. Generalized geology of the North Channel region.
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Figure 1. Block diagram showing present relationship between geology and to-
pography in the Killarney Provincial Park area. The northern part of the area is
underlain by foded Huronian sedimentary rocks. The most erosion-resistant of
these form the prominent ridges. The southern part of the area is underlain by
contorted gneisses of the Grenville Province, separated from the Huronian rocks
by intrusive plutons.

ELLIOT LAKEGROUP

The lowermost Huronian group, the Elliot Lake Group, consists
of the volcanic rocks of the Elsie Mountain, Salmay L ake, Stobie,
and Copper Cliff Formations, and the sedimentary rocks, includ-
ing uranium-bearing conglomerates, of the Matinenda and
McKim Formations. The Elliot Lake Group lies unconformably
on the erosion surface developed on the Early Precambrian
rocks of the Superior Province during the Eparchean interval.
The relative importance of the individual formations in the
group varies considerably from place to place in the Southern
Province. The various formations of volcanic rock have limited
distribution. The Matinenda Formation, the dominant sedimen-
tary formation in the group near Elliot Lake, is subordinate to
the McKim Formation near Sudbury. The formations of the El-
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liot Lake Group roughly parallel Highway 17, about 25 km north
of Killarney Provincial Park, but none actually underlies the gui-
debook area.

Volcanic Rocks

The Huronian volcanic rocks occur as a discontinuous layer at
the base of the Huronian sequence. Not al the formations are
present in any one area. The Elsie Mountain, Stobie, and Copper
Cliff Formations are the only volcanic units which occur east of
Espanola. They, in turn, are not found west of Espanola where
the other volcanic units occur. Rocks of the Elsie Mountain For-
mation, and much of the Stobie Formation, are basaltic, and of-
ten contain amygdules. Sedimentary rocks including greywacke
comprise the remainder of the Stobie Formation. The Copper
Cliff Formation ischaracterized by felsic volcanic rocksincluding
quartz-feldspar porphyry and rhyolite. Rocks of al three forma-
tionsshow evidence of having been deposited in water.

Matinenda Formation

The Matinenda Formation is the lowest, or oldest, sedimentary
unit in the Huronian sequence. Although the maximum thick-
ness of the formation is as much as 600 m, its thickness varies
considerably, and in some places the formation isabsent entirely.
The formation is worthy of special attention, however, because
of the lenses of quartz-pebble conglomerate which occur in it.
These lenses are from a few centimetres to approximately 5 m
thick and occur at several levelswithin the sandstone of the for-
mation. Some of the lenses contain the economic deposits of ura-
nium being mined at Elliot Lake and at Agnew Lake. The sedi-
ments which formed the formation were derived from basement
rocksto the north, and were deposited partly in stream channels
and deltas near the shore of a Middle Precambrian ocean, and
partly offshorein that ocean.

McKim Formation

The McKim Formation consists of dark grey detrital sedimen-
tary rocks such as siltstone, greywacke, argillaceous sandstone,
and argillite. It thins rapidly from a maximum thickness of ap-
proximately 2400 m near Sudbury, to less than 90 m near Elliot
Lake. Further west it is even thinner, or absent altogether. The
sedimentary rocksof the formation contain sedimentary features
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Inset 1 — Some Sedimentary Rock Types Found in the
Killarney Provincial Park Area

Photo 1. Conglomerate from the |
Gowganda Formation. This con- §
glomerate consists of boulders and
pebbles of different rock-types in a
matrix of finer grained material. |}
Photo courtesy of D.G. Innes.

Photo 2. Feldspathic sandstone |
from the Lorrain Formation. Note
gradation in grain size within each
bed. Photo courtesy of D.G. Innes.

Photo 3. Laminated siltstone from
the Gowganda Formation. Photo |
courtesy of D.G. Innes.

Photo 4. Thinly bedded limestone
and dolostone from the Espanola |
Formation. The dark laminae are e
silty layers. Photo courtesy of %
D.G. Innes.




including graded bedding, convolute bedding, load casts, cross
laminations, and climbing ripples which collectively suggest that
the sediments weredeposited by turbidity currents.

Although the McKim Formation does not form any part of the
bedrock in the Killarney Provincial Park area, many boulders of
this formation can be seen in the unconsolidated Pleistocene de-
positsin the park and many of the features characteristic of tur-
bidity current deposits or turbidites may be seen in these bould-
ers.

Figure 2. Diagrammatic cross-sections showing the cycle of Huronian deposi-
tion, repeated three times over 300 million years.

Mountains of Early
Precambrian rock Approximate present location
of Grenville Front

Unconsolidated glacial till

Sea’
(low level),

a. Deposition of conglomerate (glacial). The source of the coarse rock fragments is
the rugged moutains to the north.

~ Sea

(higher level)

———— Unconsolidated silt
< Turb,-df’

e f/o

Conglomerate deposit

b. Deposition of siltstone. Silt was washed down rivers and settled out in river
deltas and the shallow sea margin. Some was carried by turbidity currents to
deeper water.

Eroded mountains R

IVOrs g
Siltstone
(U nconsolidated sand
Conglomerate

c. Deposition of sandstone. The sediment was deposited in rivers and beaches.
The sediments are more “‘mature’”’ than earlier cycles, i.e. they underwent more
prolonged erosion because of the subdued topography and slower flowing rivers.
The sediment is composed of well rounded grains of stable minerals such as
quartz.

SMC 14810
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HOUGH LAKE GROUP

The Hough Lake Group, which unconformably overlies the El-
liot Lake Group, is composed of the Ramsay Lake, the Pecors,
and the Mississagi Formations. Rocks of the Pecors and Misss
sagi Formations are exposed just north of Killarney Provincia
Park in the Lake Panache area. The Mississagi Formation also
underlies a portion of the west part of the park, and much of
McGregor Island. The areas underlain by the Mississagi and Pe-
cors Formations tend to be low and swampy showing that these
rocksare easily eroded in comparison to the hard, erosion-resist-
ant rocks forming the La Cloche Mountains. Lake Panache
largely occupies depressions eroded in the Mississagi Formation.

The Hough Lake Group is thefirst of three groups having the
succession conglomerate, siltstone, and sandstone. These repeti-
tions of rock-types suggest cycles of sedimentary deposition dur-
ing Huronian time (Figure 2).

Inset 2 — Turbidity Currents

Turbidity currents are dense flows of sediment-laden water ca-
pable of flowing down slight underwater slopes at considerable
speeds because of their high density. The currents occur when
large volumes of unconsolidated sediment lying on underwater
slopes are suddenly thrown into suspension in the water by earth-
quakes, landslides, or other catastrophic events. The sediment is
deposited as the current slows down, with the coarsest, or heaviest
particles being deposited first, and progressively finer particles be-
ing deposited later. In one documented case, a turbidity current
triggered by an earthquake on the Grand Banks near Newfound-
land reached a velocity of 100 km/h and after 13 hours was still
flowing at 15 km/h. The sediment deposited by the current covers
260 000 km? of ocean floor to a depth of up to 125 cm and to a dis-
tance of at least 650 km from the point where the current started.

Ramsay Lake Formation

The Ramsay Lake Formation rangesin thicknessfrom 60 to 180
m and consists mainly of conglomerate and sandstone with peb-
bly sandstone and conglomerate lenses. The pebbles and bould-
ersconstitute as little as 10 percent or as much as 30 percent of
the conglomeratic portions of the formation. The presence of
smokey quartz grains and of pyrite and pyrrhotite in the con-
glomerate matrix is characteristic. 1n some places, the conglom-
eratic rocks of the formation contain ‘dropstones’, pebbles and
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Photo 5. A relatively recent example of a dropstone in lake-bottom sediments.
This cobble fdl fromglacial iceto the bottom of glacial lake Algonquin which cov-
ered the Killarney area about 12 000 yearsago, during the retreat of large conti-
nental glaciersof thelast iceage. Smilar dropstonesare found i n some of the Hu-
ronian formations which in contrast are more than 2 200 000 000 years old.
Photo courtesy P. Storck.

cobbleswhich were apparently dropped into unconsolidated silt
and clay. Today, stones can be dropped into lake or ocean bot-
tom day by avariety of agenciesincluding man, animals, and up-
rooted vegetation. The most probable agency during Huronian
time was floating glacial ice with embedded stones falling from
the ice as it was pushed southward into the sea and melted. The
“dropstones’ therefore suggest that glacial processes had a part
in the deposition of the Ramsay Lake Formation. Similar drop-
stones have been recognized in Pleistocene glacid deposits
(Photob5).

Pecors Formation

The Ramsay Lake Formation grades upwards into the Pecors
Formation, a sequence of siltstone and greywacke with some
sandstone and argillite. The thickness of the formation varies
considerably, from an average of approximately 75 m in the
northern part of itsextent to an average of approximately 450 m
in the southern part of itsextent. Sedimentary structures present
in the formation include graded bedding, ripples, cross lamina
tions, parallel laminations, load casts, and sedimentary dikes.
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Mississagi Formation

T hecontact between the Pecors and Mississagi Formationsisalso
conformable. Rocks of the Mississagi Formation thicken from a
sequence of approximately 300 m in the northern part of itsex-
tent up to 3000 m in the southern part of its extent. The se-
quence iscomposed of medium- to coarse-grained pink and grey
sandstone with the average grain sizeincreasing from the bottom
to the top of the formation, and of subordinate amounts of silt-
stone, conglomerate, and argillite. A variety of types of crossbed-
dingis present in the sandstone of the Mississagi Formation.

QUIRKE LAKEGROUP

TheQuirke Lake Group comprises the Bruce Formation, the Es-
panola Formation, and the Serpent Formation. T he succession
conglomerate-siltstone-sandstone is wel defined within the
group. Carbonate-bearing sedimentary rocks, i.e. limestone and
dolostone, in the Bruce and Espanola Formations are of special
interest as they are among the oldest of such rocks known in the
world.

SMC 14911

Figure 3. Block diagramsillustrating strike and dip, and folded rock structures.
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Within Killarney Provincial Park, rocks of the Quirke Lake
Group are exposed in the McGregor Bay — Threenarrows Lake
area, wherethey form thecoreof alargefold, the McGregor Bay
Anticline. An anticline (Figure 3) isa fold in which the strata of
rock bend downwards from the central axis in the shape of an
arch. Because of this geometry, when an anticline is eroded,
older rocksareexposed in thecore of thefold and younger rocks
are exposed on the flanks. At the central axis of the McGregor
Bay Anticline, the erosion-resistant sandstones (Serpent Forma-
tion) of theQuirke Lake Group form subdued hills (seeFigure5)
between the north and south arms of Threenarrows Lake. The
armsof thelakeliein depressions eroded in the younger, lessre-
sistant rocks of the Gowganda Formation of the Cobalt Group.

North of the park, in the East Howry Lake — Lake Panache
area, rocks of the Quirke Lake Group trend east along the north
flank of the La Cloche Syncline. In a syncline, the rock strata
bend upwards from the central axisin the form of a trough, so
that when the fold is eroded, younger rocks (here the Cobalt
Group) lie at the centre of the fold and older rocks (the Quirke
Lake Group) lieon theflanks.

Bruce Formation

The contact between the Bruce Formation and the underlying
Mississagi Formation is generally abrupt, regular, and appar-
ently conformable. Thereare, however, exceptionsto this gener-
alization. In some areas the contact is gradational, while else-
where, evidence suggests that it is an ancient erosional surface.
Even where the contact is abrupt and regular, but apparently
conformable, the lower part of the Bruce Formation contains
features which suggest material was incorporated from the Mis-
sissagi Formation into the base of the Bruce Formation.

In contrast to the Mississagi Formation, the thickness of the
Bruce Formation decreasesfrom north to south. I n the northern
part, it isup to 400 m thick and averages about 150 m in thick-
ness. It islessthan 60 m thick in the south, and in some placesis
absent entirely.

The rocks of the Bruce Formation are generally massive and
unbedded conglomerates with pebbles and boulders of granite,
greenstone, quartz and sandstone in a greywacke matrix with mi-
nor amountsof pyriteand pyrrhotite. Thin beds of siltstone and
gty limestone occur in the upper part of the formation. The
characteristics of the conglomerates of the Bruce Formation sug-
gest that it wasdeposited at least partly in water by a glacier mov-
ing from the north. The moderation of the climate at the end of
the glacial period may be indicated by thesilty rocks near the top
of theformation.
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Inset 3 — Interpreting Sedimentary Rocks

The usual aim of mapping the geology of an area is to unravel
its geological history and to reconstruct the ancient environment.
The geologist gathers evidence by noting all the physical character-
istics of the rock (e.g. grain size and shape, mineral composition,
colour etc.), the structures within the rock (e.g. crossbedding,
mud cracks etc.), and the sequence or combination of rock types.
He then tries to fit these features to one of the models of sedimen-
tary environment postulated by geologists on the basis of both an-
cient rocks and modern environments.

OBSERVATIONS INTERPRETED ENVIRONMENT
Geometry Continental - river deposits
Lithology (rock type) - Jake deposits
Sedimentary structures - wind deposits
Fossils* - glacial deposits

Shorelines - linear deposits (e.g. beach)
- deltaic deposits

Marine - reef deposits
- continental shelf deposits
- turbidite deposits
- deep ocean floor deposits

*not applicable to Precambrian rocks.

Adapted from “Ancient Sedimentary Environments’’ by R.C. Selley,
Science Paperbacks, Chapman & Hall, 1976.

Some of the kinds of evidence used by a geologist are described
in Inset 5 and an example of a sedimentary environment is given
in Inset 4.

Espanola Formation

The Espanola Formation consists of limestone, dolostone, silt-
stone, and sandstone, and is characterized by the prevalence of
the carbonate minerals calcite and dolomite throughout. It thick-
ens southward from approximately 150 m in the north to as
much as 600 m in the south. The contact between the Espanola
Formation and the underlying Bruce Formation isgenerally con-
formable, but abrupt. I n many localities, however, the upper few
metresof the Bruce Formation contain carbonate mineralsin the
conglomerate matrix.

The various rock types in the Espanola Formation have their
own characteristics. Thelimestone, which occurs near the base of
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the formation, iscream coloured, and is often interbedded with
siltstone. T he siltstone which makes up the main part of the for-
mation iscommonly thinly bedded and contains a wide variety of
sedimentary structures including graded beds, parallel lamina-
tions, ripples, climbing ripples, load casts, mud cracks, and sump
folds. White- to pink-weathering sandstone with minor interbeds
of siltstone and greywacke occurs near the top of the formation.
Crossbedding is common in the sandstone, as are ripples and
parallel laminationsin the interbedded siltstone. The carbonate
minerals present in the Espanola Formation indicate that it was
deposited in warm water, The multitude of ripples and mud
cracks present indicate that it was deposited in shallow water,
and occasionally exposed totheair.

Serpent Formation

The Serpent Formation comprises a sequence of feldspathic
sandstone and siltstone, with minor amounts of cal careous rocks
and conglomeratic rocks. The contact of the Serpent Formation
with the underlying Espanola Formation isconformable and gra-
dational. The Serpent Formation increases in thickness from ap-
proximately 150 m at its northern limit to more than 1500 m in
the south.

Within the formation, a thin lower unit of grey sandstone with
siltstone and argillite interbeds, and an upper unit of pink to
green sandstone with minor siltstone, conglomerate, and carbo-
nate-bearing beds can be recognized. The grain size and bed
thickness of the sandstones generally increase upward through
the formation, while the amount of siltstone decreases. Cross-
beddingis present in the sandstone units of the formation, while
parallel laminations, cross laminations, ripples, and mud cracks
occur in thesiltstone units. These sedimentary structures suggest
that the Serpent Formation was deposited in shallow water, and
wasoccasionally exposed to theair.

COBALT CROUP

The Quirke Lake Group isoverlain by the Cobalt Group which
contains the upward sequence conglomerate, siltstone, sand-
stone, siltstone, and sandstone within the Gowganda, Lorrain,
Gordon Lakeand Bar River Formations.

Rocksof the Cobalt Group underlie much of Killarney Provin-
cial Park. The very hard, erosion-resistant quartzite, and sand-
stones of the Lorrain and Bar River Formations form the domi-
nant topographic feature of the area — the spectacular white
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ridgesof the La Cloche Mountainsand South La Cloche Range.
These ridgesform a large west-facing U where the Lorrain For-
mation bends around the nose of the McGregor Bay Anticline
(see Figure 1). The intervening Gowganda and Gordon Lake
Formationsare much softer and more easily eroded. They form
the vdleys between the ridges (Figure5), and many lakes have
formed in the depressions.

Inset 4 — An Example of a Sedimentary
Environment — The River Delta

A model of a sedimentary environment must necessarily be a
much simplified version of real conditions. Each real sedimentary
environment is unique, but models which attempt to show too
much detail would be unwieldly. The important thing is to recog-
nize features which are common to all river deltas, for example,
and to be aware of those features which will change under slightly
different conditions.

Evidence of river deltas is found in the Serpent Formation and
other Huronian Formation.
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Figure 4a. Plan or map view of a delta.

The fundamental reason a river delta forms is that when a sedi-
ment-laden river meets a lake or ocean, the current rapidly splays
out and decreases, and the sediment settles out. First, near the
river mouth, the coarse material which has been tumbled along the
river bottom by the current stops moving. Next, the sand swept
along near the river bottom settles, a bit further out from the river
mouth. Finally the fine-grained mud and silt carried in suspen-
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sion settle further out to sea where the current dies. The result is a
thick lens or pile of sediment fanning out from the river mouth,
thinning towards the edges, and consisting of successively finer
material away from the river. As the river channel changes course,
the lenses of sediment shift sideways and may grade into or over-
lap older deposits.

Coarse sand and gravel
FLOW OF WATER—————»

TURBIDITE
FLOWS

Pro-delta clay

_ Coarse sediments Flow of water Fine sediments
————————

settle out first settle out last
Figure 4b. Longitudinal section (parallel to river) of a delta. Note up-
ward coarsening sequence of sediment. When these sediments are in-
durated, they will form rocks such as shale, argillite, siltstone, sand-
stone and conglomerate.

Gowganda Formation

The contact between the Gowganda Formation and the underly-
ing Serpent Formation varies from conformable and gradational
todisconformable. I n some areas, the base of the Gowganda For-
mation cuts down across the bedding of the underlying sand-
stonefor asmuchas9 m.

In the park area, the Gowganda Formation can bedivided into
two approximately equal parts. They arealower member of con-
glomerate and argillite, and an upper member of siltstone and
sandstone. The thickness of the formation decreases from ap-
proximately 1500 min the north to approximately 1400 min the
south, mainly due to the rapid decrease in thickness of the con-
glomerate from north to south.

The conglomerate is characterized by angular to round peb-
bles, cobbles and boulders of granitic, volcanic, gabbroic, and
sedimentary rock set in a matrix of sandy siltstone or sty sand-
stone (see Photo 1). The conglomerate varies from massive and
unstratified to wel bedded. Thesiltstone in the lower part of the
formation contains a variety of sedimentary structures including
parallel laminations, graded beds, climbing ripples, contorted la-
minations, and load casts. Some apparent dropstones are pres-
ent. These characteristics of the lower member of the Gowganda
Formation suggest that it was deposited by glaciers moving over
acontinental land massin the north, and a gradually deepening
seain the south.
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The argillite and sandstone of the upper member of the Gow-
ganda Formation comprise a series of upward coarsening cycles
of siltstone, siltstone and sandstone, and feldspathic sandstone.
The diltstones are characterized by parallel and cross lamina-
tions, mud chips, and load casts. Crossbedding and load casts
characterize the sandstone. The amount of sandstone present in
each cycle increases upward in the sequence as the contact with
the overlying L orrain Formation isapproached.

COBALT GROUP
(younger)

QUIRKE LAKE
GROUP (older)
Figure 5. Diagramatic cross-sections showing how folding of Huronian sedi-
mentary rocks and the relative hardness of the individual formations has dete-
rmined the present day topography.

a. Original horizontal configuration of formations.

LA CLOCHE SYNCLINE McGREGOR BAY ANTICLINE

/ Q\%‘% COBALT GROUP
Formation
Serpent Formation QUIRKE LAKE GROUP

b. Large scale buckling forces fold the strata into synclines and anticlines.
The terrain was probably mountainous at this time.

N // ~
N N
~ -7 ~

LA CLOCHE MTNS. ~

Lorrain Formation

(Hard) COBALT GROUP

QUIRKE LAKE GROUP

c. Present situation. Erosion has levelled all but the hardest rocks.
SMC 14913
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Evidence of the transition of the atmosphere from one without
free oxygen to one with free oxygen may be present within the
Gowganda Formation. Hematite is stable in an oxygen-bearing
environment; the presence in the upper part of the Gowganda
Formation of hematitic sandstones deposited by aerated waters
suggests that free oxygen was present in the atmosphere during
deposition of this part of the formation. The absence of hematite
in similar rocks lower in the Huronian succession suggests that
the earlier atmosphere of the Earth was not oxygenated. The
large quantities of oxygen necessary for thissignificant changein
the atmosphere could have been produced by the photosynthetic
processes of algae which were proliferating in oceans in other
parts of theworld at that time.

Lorrain Formation

The Lorrain Formation isa remarkably thick sequence of quartz-
rich, erosion resistant sandstone. The contact of the formation
with the underlying Gowganda Formation is conformable, and
gradational over an interval of up to 30 m. The Lorrain Forma-
tion increases in thickness from north to south. In the north
where the uppermost part of the formation has been removed by
erosion, the remaining thickness islessthan 360 m. I n the south,
the thickness of the formation reaches as much as 2400 m.

A number of conformable intergradational members can be
recognized within the formation. They are the sty sandstone,
feldspathic sandstone, green micaceous sandstone, hematitic
sandstone, aluminous (containing clay minerals) sandstone, and
orthoquartzite members. The sand grains in the formation in-
crease rapidly in sizein the lower part of the formation from fine
to medium grained, and then decrease in size until at the top of
theformation they are very fine grained. T he feldspar content of
the sandstones of the formation decreases upward from the bot-
tom of the formation until feldspar disappears in the hematitic
sandstone member. The disappearance of feldspar and the ap-
pearance of hematite and clay minerals at approximately the
same stratigraphic level have led geologists to speculate on the
climatic conditions at the time the sandstone was deposited. It is
suggested that the mineralogical changes may record achangein
conditionsfrom afrigid climate to atropical onein theareafrom
which the sediment was derived. Ripple marks and various types
of crossbedding are present in al members of the formation.
Specular (black) hematite grains accentuate some bedding and
crossbedding surfacesin the feldspathic sandstone and hematitic
sandstone members. Conglomeratic lenses containing rounded
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pebbles of jasper and chert aso form a distinctive part of the he-
matitic sandstone members. The orthoquartzite, or uppermost
member of the Lorrain Formation is of special economic interest
asit issufficiently pure in silica for use asa smelter flux, and for
usein thesteel and glassindustries.

Gordon Lake Formation

The Gordon Lake Formation conformably overlies the Lorrain
Formation. It consists of 550 to 760 m of grey, pink, brown,
black, buff, and green fine-grained sandstone and siltstone.
There are three conformable and intergradational members
within theformation. The lowermost member isa thin unit of in-
terbedded sandstone and siltstone in which the bed thickness
and grain sizedecrease upward. The middle member isthe main
part of the formation, and consists of thin-bedded siltstone and
fine-grained silt and sandstone. It contains abundant sedimen-
tary structures including parallel- and cross-lamination, graded
beds, ripples, load casts, mud cracks, and slump and flame
structures (Photo 6). The thin upper member of the formation
represents the gradational contact zone with the overlying Bar
River Formation. The zone consists of an upward coarsening se-
quenceof sandstone and siltstone.

" iz
e Ef—.‘ .

Photo6. Mud cracks (centreof photo), slump structures (below hammer head),
and crosshedding (top o photo)ininterbedded siltstoneand sandstone of the Gor-
don Lake Formation, north shoreof Cavel ake.
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Bar River Formation

The Bar River Formation consistsof a sequence of at least 900 m
of erosion-resistant orthoquartzite and hematite-bearing silt-
stone and sandstone. The true thickness of the formation is un-
known asit isthe uppermost formation of Huronian rocks which
has been preserved, and at least part of it has been removed by
erosion.

The Bar River Formation can be subdivided into fiveconform-
able intergradational members. They consist of white and red-
dish orthoquartzite, white orthoquartzite, blue and reddish he-
matitic sandstone with white orthoquartzite, hematitic sandstone
and siltstone, and cream and buff coloured quartzite. Parallel-
and cross-laminations (Photo 7), load casts, and ripple marks
(Photo8) can be recognized in most members. Hematite concen-
trations mark the cross-laminations in some beds. The siltstone
of the hematitic sandstone and siltstone member contains as
much as 15 to 20 percent hematite, making it low grade iron
formation.

Photo 7. Cross-laminations in orthoquartzite of the Bar River Formation,
George Lake area.
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Photo 8. Ripple marks in hematitic sandstone of the Bar River Formation. Photo

courtesy D.G. Innes.

Insert 5 — Structures in Sedimentary Rocks

Structural features which formed during the deposition of a sed-
iment or during the compaction of the sediment are often diagnos-
tic of the type of environment in which the sediments were deposit-
ed. Everyone is familiar with the ripples found in shallow water
on a sandy beach or on a sand bar in a fast flowing stream. If these
ripples are cut into with a shovel so that their internal structure is
revealed, the ripples formed by waves will be seen to be formed of
wavy layers parallel to the surface of the ripple; the ripples formed
by the current in the stream will be seen to be formed of layers
tilted on edge and crosscut by other layers (Figure 6). If similar
features were seen in a sandstone, one might deduce whether the
sand was originally deposited on a beach or in a river. Of course
interpreting structures is not always simple because there are
many types and combinations of structures, and similar struc-
tures can be formed in very different environments.

The following illustrations show some of the structures formed
in sedimentary rocks in the Killarney Provincial Park area, and
the type of conditions under which they could have been formed.
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Figure 6. Internal structure of a current npple Deposition of sand on
the downstream side of the rtpple and erosion on the upstream side
cause the ripple to migrate in the direction of the current. After Rei-
neck and Singh (1973, p.15).

Small-scale current ripples are very common in river deposits, tidal
flats and channels, and are also found in beach deposits (long shore
currents) as well as in turbidite and deep-sea deposits. Small-scale rip-
ples are formed by slower currents than large-scale ripples which are
formed by fast currents in river, tidal, and shore line deposits. They
are not found in turbidite or deep-sea deposits.

Figure 7. Block diagrams showing
the effect of increasing current
speed on small-scale current rip-
ples and the type of crossbedding
produced by their migration. After
Reineck and Singh (1973).

a. Straight-crested ripples; planar
cross bedding. Formed by slow cur-
rents.

b. Undulatory ripples; weakly fes-
toon-shaped cross bedding. Formed
by faster water.

c. Lingoid ripples; strongly fes-
toon-shaped crossbedding. Formed
by strong currents. SMETOL
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Inset 5, continued

Figure 8. Internal structure of a
wave ripple. The oscillation of the
water (waves) without a net for-
ward or backward movement
builds a symetrical ripple with la-
minations parallel to the surface.
After Selley (1976, p.220).

Figure 9. Flaser bedding. Ripple
bedding with lenses and laminae of
mud deposited during slack periods
in the current. After Reineck and
Singh (1973, p.100).
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Figure 10. Lenticular bedding.
Isolated sand ripples in layers of
mud. After Selley (1976, p.220).

Figure 11. Graded bedding, a
characteristic structure of turbidity
currents (see Inset 2), which gener-
ally occur in the deep ocean but
also in some lakes. In this type of
current, a complete range of sedi-
ments from boulders and pebbles to
sand and mud are carried in sus-
pension. As the flow of sediments
and water slows down, the coarse
material settles out first, followed
by successively finer grained sedi-
ment, to form beds in which the
grain size grades from coarse at the

bottom to fine at the top.
SMC 14819
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Figure 12. Mud cracks or dessica-
tion cracks, caused by contraction
of drying mud exposed to air. The

mud cracks are preserved by infi-
lled sand. After Selley (1976,
p.230). —

SMC 14920

Figure 13. Load casts developed
where a layer of sand rests on a
layer of mud. After Reineck and
Singh (1973, p.76).

a. Prior to slumping.

b. After slumping.

SMC 14921

Figure 14. Ball-and-pillow struc-
tures develop where an overlying
layer of sand sinks into mud and
break up into saucer-like “pil-
lows”. After Reineck and Singh
(1973, p.78).
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TABLE 2 SUMMARY OF HURONIAN STRATIGRAPHY IN
AND NEAR KILLARNEY PROVINCIAL PARK
AREA.
Depositional
Thickness Mode
Group Formation Lithology {metres) Environment
Cobalt Bar River Sandstone, 900 Shallow marine
siltstone.
Gordon Lake Siltstone, 550-760 Shallow marine
sandstone.
Lorrain Sandstone 360-2400 Shallow marine
Gowganda Conglomerate, 500-1400 Glacial in
sandstone, north; marine
siltstone, glacial in
argillite. south
Quirke Serpent Sandstone. 150-1500 Fluvial,
Lake fluvial-deltaic,
shallow marine
Espanola Dolomite, 150-600 Tidal mudflat,
limestone, shallow marine
sandstone,
siltstone.
Bruce Conglomerate. 0-400 Glacial marine
Hough Mississagi Sandstone. 300-3000 Fluvial,
Lake fluvial-deltaic
Pecors Argillite, 75-450 Fluvial-deltaic
sandstone.
Ramsay Lake Conglomerate. 60-180 Glacial marine
Elliot McKim Argillite, 90-2400 Shallow water
Lake siltstone, turbidite
greywacke
Matinenda Sandstone, 0-600 Fluvial,
conglomerate. fluvial-deltaic
Volcanic Basalt, local Marine?
rocks andesite,
rhyolite.

INFERRED HISTORY OF HURONIAN DEPOSITION

A summary of Huronian stratigraphy is shown in Table 2. In ex-
amining Huronian stratigraphy, the repetition of certain charac-
teristics within the succession of sedimentary rocks becomes ap-

parent.

The seqguence conglomerate,
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appears three times, beginning with the Ramsay Lake Forma-
tion. The contact relationships of the conglomeratic units range
from conformable to disconformable in each case. Each of the
conglomeratic units in the repetitive sequences appears to have
been deposited in a glacial-marine or glacial-terrestrial environ-
ment. Each of the conglomeratic unitsthins southward. The silt-
stones, which conformably overlie the conglomeratic units,
thicken southward. They contain an abundance of sedimentary
structures including parallel- and cross-laminations, graded
beds, load casts, and possible mud cracks, which suggest that the
siltstones were deposited in shallow water. The siltstone unitsare
conformably overlain by the sandstone units. The sandstones,
which aso thicken southward, contain features such as cross la
minations indicating that they were deposited in river delta, and

Figure 15. Schematiccross sections showing the supposed sequenced events fol-
lowing the end of Huronian deposition. Firgt, large scale forces in the Earth's
crust crumpled (b.) thelayered sedimentaryrocksup against the morerigid block
o crystalline Early Precambrian rocks. Next, a seriesdf plutons were intruded
(c.)along the zone of weakness between the block of Early Precambrian rocks and
the moreductile, crumpled sedimentaryrocks. Thelast event (d.) wasthe further
deformation o the layered sedimentary rocks southeast o the zone of plutons,
again by large-scale forcesin the Earth's crust. This event hed little effect on the
Huronian rocks north of the plutons, perhaps because these rocks were now es-
sentially part of thecrystalline basement.

Middle Precambrian (Huronian)

Early Precambrian Basement

Middle Precambrian Sedimentary
Rocks (mainly deep water
deposition)

-SMC 14923
a. Undeformed sedimentay rocks at the end of Huronian time.
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-
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b. Folding of sedimentary rocks during the Penokean orogeny.
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| Killarney Batholith

c. Intrusion of Killarney Batholith and other plutons along the present Grenuville
Front Zone.

Compressive

Force

d. Additional deformation of rocks southeast of the Killarney Batholith during
the Grenville Orogeny.

e. Erosion to the present level.

shallow marine environments.

A summary of the history of deposition of the Huronian rocks
must take into consideration the geologic features and interpre-
tationslisted above. The sediment which makes up the rock was
derived from the Early Precambrian basement to the north, was
transported southward by streams and glaciers, and was depos-
ited along the margin of a shallow sea which periodically flooded,
or transgressed across the basement. Each successive
transgression reached farther north across the land mass so that
successive formations overlapped onto the Early Precambrian
basement. Glaciers covered the area as may as three times, and
moved quantitiesof rock and soil southward.

During the deposition of the lower formations of the Huronian
succession, the source area of the detritus must have had a very
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rugged topography, for the character of the sediment indicates
that it was eroded, transported, and deposited relatively quickly.
Asdeposition of the succession continued, the topography of the
source area became more subdued, because the character of the
sediment indicates that it underwent weathering before being
deposited. Sediments at the top of the Huronian succession ap-
parently underwent even more prolonged weathering before be-
ing deposited. The source area of the sediment may have been
reduced to a peneplain similar to the present topography of the
Early Precambrian rocks of the Superior Province. The erosion
of some 950 000 km3 of rock would have been necessary to pro-
vide the volume of sediment now present in Huronian sedimen-
tary rocks. Thisisequivalent to eroding an area extending over
300 km north from the Huronian rocksalong the north shore of
Lake Huron to adepth of 6.5 km. It is not surprising, then, that
as much as 300 million years may have been needed for the ero-
sion of the sediment and the deposition of the Huronian sedi-
mentary rocks, or that repeated glaciation, repeated inundation
of the continent by the sea, a major change of climate, or even a
change from an atmosphere lacking free oxygen to one with it
should have had time to occur.

Nipissing Diabase

Approximately 2160 million years ago, Nipissing Diabase in-
truded the rocks of the area. The emplacement of the diabase
sheets, which range in thickness from a few metres to several
thousand metres, was partly controlled by major regional faults
and other structures such as bedding interfaces and joints. The
major regional faults probably acted as channelways allowing up-
ward movement of the magma. The diabase formed both dikes,
which crosscut any internal stratification such as bedding or
gneissosity which may be present in the host rock, and sills, which
are paralel to any such stratification. Where no internal stratifi-
cation is present, as in large bodies of granite or gabbro, the
sheet-like intrusions are called dikes. The dikes and sills of Nip-
issing Diabase are gabbroic to dioritic in composition.

Folding, Fracturing, and Metamorphism of Southern
Province Rocks

Huronian deposition was terminated by a long period of intense
deformation and mountain building. In the eastern part of the
Southern Province, the Huronian sedimentary and volcanic
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Photo 9. Foded hematitic siltstoneand sandstone of the Bar River Formation,
north shore of George Lake. Note the orientationof the cleavagein the sandstone
bed across the crest of the fold.

rocks were structurally deformed into large synclines, or trough-
shaped folds, and anticlines, or arch-shaped folds (see Figure 2).
These foldsare approximately paralleled by major faults — frac-
turesin the rock along which movement of the rock walls has oc-
curred. The major structures in the Killarney Provincial Park
areatrend easterly to northeasterly.

The intensity of deformation of the rock varies markedly from
place to place, but it generally increases towards the south and
east. The folds, for instance, are open structures with gently
dipping limbsin the Elliot Lake area, whilein the Killarney Pro-
vincia Park area, they are tight, complex structureswith steeply
dipping limbs.

Several periodsof deformation and mountain building activity
which occurred intermittently over a period of 1000 million
years affected the rocks of the Southern Province. Evidence for
more than one period of deformation includes the presence of
several generations of major and minor structures such as folds
and faults.

Although the detailed sequence of deformational and meta-
morphic activity has not yet been worked out, it is apparent that
orogenic events affected different parts of the Southern Prov-
ince at different times. Deformation of the Huronian rocks com-
menced prior to intrusion of the Nipissing Diabase 2160 million
years ago (an age determined by radiometric dating methods)
and continued after intrusion of the diabase. The two strongest
phases of deformation occurred between the commencement of
orogenesis more than 2160 million years ago, and its end about
1600 million yearsago. These phases of deformation have vari-
ously been equated with the Penokean Orogeny of Michigan and
Minnesota and the Hudsonian Orogeny of the Churchill Prov-
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ince of the Canadian Shield. During the orogeny, the rocks were
folded (Photo 9) and faulted, mainly along east-west axes, and
mildly metamorphosed. The later folds modified the earlier folds
to varying degrees from place to place. T he effects of metamor-
phism, which occurred approximately concurrently with defor-
mation, also vary in intensity from place to place. Minerals which
have developed in the argillaceous rocks of the Huronian se-
quence as a result of metamorphism include mica, chloritoid,
garnet, staurolite, and andalusite. Kyanite and andalusite have

developed in partsof the Lorrain Formation. Scapolite, diopside,
tremolite, actinolite, and hornblende occur in metamorphosed

calcareous rocks of the Espanola Formation. Some of the earlier
formed metamorphic minerals were retrograded (altered to
other metamorphic minerals of lower temperature and pressure
of formation) in the less intense waning stages of the orogenic
period. Igneous rocks were intruded in several localities. Ra
diometric studiesindicate that these intrusionsoccurred between
approximately 1600 and 1750 million yearsago. In the Killarney
Provincia Park area, the suite of granitic plutons which occupies
the Grenville Front Zone wasintruded at that time.

Grenville Front

The Grenville Front isthe boundary between the Grenville Prov-
ince to the southeast and ol der geological provincesto the north-
west. It can be traced over 2000 km northeastward from Lake
Huron to the coast of Labrador. I n some areas, the boundary is
marked by a very rapid increase in the degree of deformation
and metamorphic grade from the older geologic provincesto the
Grenville Province. In other areas, it is marked by one or more
faults across which the degree of deformation and metamorphic
grade change abruptly. I n the area between Killarney and Sud-
bury, the boundary between the Southern and Grenville Prov-
inces is marked by a number of contiguous granitic plutons, or
bodies of igneous rock which solidified below the surface of the
Earth. These plutons occupy what is called the “ Grenville Front
Zone'. The composition of the Grenville Front Zone plutons
ranges from granite to gabbro, but is mainly guartz monzonite.

The contact relationships between the plutons and the rocks of
the Southern Province are often complex. Dikesof granitic rock
extend into the country rock in some places. Elsewhere, agmatite
or angular inclusions of country rock in a granitic matrix, occurs
at the contact. Theinclusionsor xenoliths have moved littlefrom
their original position in some cases, indicating relatively quiet
intrusion of the granitic matrix. In other cases, however, the
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blocks are disoriented, indicating more forceful intrusion of the
magma which formed the pluton. The term batholith means the
same as pluton, but generally impliesalarger body of rock.

Photo 10. Quartz veins in foliated granite of the Killarney Batholith, south
shoredf George Lake near boat launching area.

Photo 11. Porphyritic granodiorite of the Bell Lake Batholith, south shore of
Johnnie Lake.
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KILLARNEY, BELL LAKE AND CHIEF LAKEBATHOLITHS

The Killarney Batholith is the most southwesterly of the Gren-
ville Front Zone plutons. It consists mainly of bright pink, mas-
dve to foliated quartz monzonite and granite (Photo 10). Rocks
of the Bell Lake Batholith lie northeast of the Killarney Batholith
in the Grenville Front Zone. They are massive to foliated, pale
pink to grey, porphyritic quartz monzonite and granodiorite
(Photo 11). A porphyritic rock is one which contains crystals of
one or more minerals which are considerably larger than the
other minerals which make up the rock. In this case, the large
grains or phenocrysts are of feldspar. The Chief Lake Batholith
occupiesthe Grenville Front Zone northeast of the Bell Lake Ba
tholith. It is a composite intrusion of massive and foliated por-
phyritic and equigranular quartz monzonite, quartz diorite, and

granodiorite. Geologic mapping of the contacts between the ba
tholiths described above is difficult because the contact zones be-
tween them are intruded in part by small, younger plutons. The
northern part of the contact zone between the Killarney and Béll
Lake Batholithsisintruded by alight pink to grey granodiorite.
The contact between the Bell Lake and Chief Lake Batholithsis
alsointruded by light coloured granite.

St el “—:.«t___- e a tas = _,‘”.
Photo 12. Well developed foliationin gneissic granite is defined by dark minerals
oriented ina plane parallée to the hammer handle.
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LATER DIABASE AND OLIVINE DIABASE

In the Southern Province, unmetamorphosed diabase dikes
form a prominent northwest-trending swarm. Some of the dikes
intrude the Grenville Front Zone batholiths, and hence are
younger than them. Within the Grenville Province, possible
equivalents of these dikes are highly deformed and metamorp-
hosed, indicating that they are older than at least part of the oro-
genic activity which took place within the Grenville Province. Ra-
diometric dating reveals them to be approximately 1 250 million
yearsold. Thediabase isadark grey, magnetic rock, with a char-
acteristic rust brown weathering colour.

Thedikes form long, narrow bodies from 0.3 to 180 m wide,
and average about 30 m in width. Some of them extend for dis-
tances in excessof 80 km. The locations of the dikes, which usu-
aly weather more readily than their host rocks, are often marked
by long, narrow northwest-trending valleys.

Grenville Province Rocks

The rocks of the Grenville Province in the Killarney Provincia
Park area include metamorphosed and deformed Middle and
Late Precambrian sedimentary and igneous rocks. They display
well developed foliation (Photo 12) and lineation (Photo 13) and
high grade metamorphic minerals. Their textureisgneissic. The
degree of metamorphism and deformation sometimes makes it
difficult to distinguish between altered sedimentary rocks (or
paragneiss), and altered igneous rocks (or orthogneiss) in the
Grenville Province.

; =
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Photo 13. Well developed lineation paralld to the hammer handleresulted from
the orientation of quartz grainsin onedirection. This lineation occurs in gneiss
exposed inaroad cutat 59.1 km[ 36.7 miles] along Highway 637.
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Photo 14. Pink and grey banded paragneiss exposed in roadcut east of the Bell
Lakeaccessroad, 37.5km[23.3 miles] along Highway 637.

The paragneisses of the Grenville Province are characterized
by prominent compositional layering which reflectsin part their
original bedding. Pink and grey quartz-rich, feldspar, biotite, and
muscovite paragneissesoccur as interstratified and intergrada-
tional units (Photo 14). Highly metamorphosed conglomerate
and orthoquartzite are also present. Rdlict primary sedimentary
structures such as bedding and crossbedding can be recognized
at some localities. Observation of features such as composition,
variations in composition, and sedimentary structures in the
Grenville paragneiss has led to the conclusion that in the Killar-
ney area, the paragneissisequivalentat least in part to the Huro-
nian succession found nearby in the Southern Province.

Igneous rocks ranging from unaltered to intensely altered oc-
cur within the Grenville Province. Some tabular bodies of de-
formed and metamorphosed gabbroic rock which are apparently
older than the Grenville Front Zone plutons, may be correlative
with the Nipissing Diabase intrusions of the Southern Province.
Other metamorphosed mafic igneous rocks in the Grenville
Province may be equivalent to the olivinediabase dikes discussed
earlier. Still other bodies of metagabbro or mafic orthogneiss may
represent mafic igneous rocks which were intruded only in the
Grenville Province, and have no equival entswithin the Southern
Province. A number of undeformed, post-orogenic mafic igne-
ousdikesand stocks also occur in the Grenville Province.
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The deformed and metamorphosed felsic intrusive rocks of
the Grenville Province are mainly pink to grey, medium- to
coarse-grained granitic rocks. Radiometric studies indicate that
many of the intrusive bodies are of approximately the same age
asthe Grenville Front Zone plutons (1600 to 1800 million years).

Very coarse grained, or pegmatitic dikes (Photo 15) of granitic
composition intrude al the rocks of the Grenville Province ex-
cept the youngest mafic intrusive bodies. Some are gneissic, and
hence older than the main period of deformation and metamor-
phism of the Grenville Province, while others are undeformed,
and henceareyounger than the orogenic activity.

Photo 15. Pegmatite dike crosscutting rocks of the Bell Lake Batholith, north
shore of Carlyle Lake.

Grenville Orogeny

Thegneissesof the Grenville Province have undergone acompli-
cated history of deformation and metamorphism. Evidence of
early metamorphic and deformational events has, however, been
largely obscured by the effects of the most recent period of oro-
genesis, the Grenvilleorogeny.

Mineral associationsin the metamorphic rocks of the Killarney
area of the Grenville Province indicate that the pressure and
temperature conditions of metamorphism during the Grenville
orogeny were uniform throughout the area. Pressures of ap-
proximately 6000 to 9000 times the pressure at the Earth’s sur-
face, and temperatures of approximately 650° to 750°C were at-
tained. Pre-existing mineral assemblages were recrystallized and
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Photo 16. Tightly folded paragneiss exposed in road cut east of the Bell Lakeac-
cessroad, 37.5km[23.3 miles] along Highway 637.

new minerals such as biotite, garnet, kyanite, and sillimanite
were formed. The mineral banding of the gneisses was devel-
oped, and the rock subsequently deformed (Photo 16) in re-
sponseto theintense pressure to which it was subjected.

Theorogeny in the Grenville Province reached itsculmination
between 1200 and 1400 million years ago after which structural
and metamorphic activity subsided. Grenville Province rocks
which give a radiometric age of approximately 950 million years
are thought to reflect a lesser, more recent event than the main
Grenville orogeny. Although no topographic evidence remains,
the result of orogenic activity in the Grenville Province must
have been animposing range of mountains.

Lipalian Erosional Interval

The Lipalian interval was a long period of erosion which began
after orogenic activity in the Grenville Province. It was brought
to a close approximately 600 million years ago during the Paleo-
zoic Era when seas advanced across the continent and deposited
sandstone, limestone, and shale on the Precambrian rocks of the
Southern and Grenville Provinces (Photo 17). During the Lipa-
lian interval, the mountainous terrain of those structural prov-
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inceswasreduced to asurfacevery similar to that whichexists to-
day.

The amount of erosion which could have occurred during a
period of time as long as the Lipaian interval can be brought
into perspective by acomparison with the amount of erosion the
Appalachian Mountains have undergone. The Appaachian
Mountains were probably originally comparable to the Rocky
Mountains of western North America where orogenesis contin-
ued until the Quaternary Period. I n the 225 million years which
have passed since the Appalachian Mountains were formed, they
have been reduced from rugged peaks thousandsof metres high
to the subdued range present today.

Photo 17. The great unconformity between Precambrian and Paleozoic rocks.
Parallel beds of calcareous sandstone and limestone of Paleozoic age overlie Pre-
cambrian orthoquartzite. The head of the hammer rests on the unconformity,
which represents the Lipalian interval. This outcrop lies west of the guidebook
area, on Great La Cloche Island.

Phanerozoic Events

The Pdeozoic, Mesozoic, and Cenozoic Eras are known collec-
tively as the Phanerozoic Eon, a major period of Earth history,
which is aso referred to as the eon of evident life. Unlike the
Precambrian Eon which preceded it, the Phanerozoic Eon can be
subdivided by age with relative ease. Its formations are readily
identifiable because of the abundant traces of life which they
contain, and in Ontario, because of their undisturbed condition.
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Consolidated sediments of the Phanerozoic Eon occur in the
southwest part of the Killarney area, along the north shore of
Lake Huron, on Manitoulin Island, and on many of the smaller
islandsin the area. All the Phanerozoic rocksin theareaarefrom
the Paleozoic Era. Mesozoic deposits are not found in the south-
ern part of Ontario, although Cenozoic deposits are widespread
throughout the province as an unconsolidated layer of sand,
gravel, silt, clay, and till overlying the bedrock.

Paleozoic Rocks

Paleozoic sedimentary rocks, which underlie much of North
America, lap onto the margin of the Canadian Shield along the
north shore of Lake Huron. The Paleozoic strata generally dip
southwest, and as some formations are particularly resistant to
erosion, several northeast-facing escarpments are present. The
most important of these isthe Niagara Escarpment which contin-
ues south from Manitoulin Island through southern Ontario,
and isresponsible for Niagara Falls.

During the Paleozoic Era, the dominant forms of animal life
were invertebrate, or lacking backbones. Many of these inverteb-
rate animals living in the shallow Paleozoic seas which had
flooded the continents had the ability to extract calcium carbo-
nate from seawater to build protective shells. Such resistant body
parts tend to be preserved as fossils, providing an excellent rec-
ord of early Paleozoic marine life.

The rocks of the Paleozoic Era in the Killarney area were de-
posited in a shallow sea between approximately 500 and 400 mil-
lion years ago during the Ordovician and Silurian Periods. As
the topographic relief of the underlying Precambrian rocks was
comparable to the present-day relief of the area, islands of Pre-
cambrian quartzite protruded at least for a while through the
water of the shallow sea.

The Ordovician and Silurian rocks of the area are grey, finely
crystalline limestone, argillaceous limestone, dolostone, and sha-
le. Theabundant fossilsof early Paleozoic marinelifeinclude re-
mains of various types of trilobites, bryozoa, brachiopods, corals,
pelecypods, gastropods, and graptolites.

Post-Silurian Erosional Interval

Since the deposition of the Ordovician and Silurian rocks and
the withdrawal of the Paleozoic seas, the area has probably re-
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mained much as it is today. The Paleozoic rocks were subjected
to erosion after the withdrawal of the sea, and the land surface
formed during the Lipalian interval eroded further where it was
not covered by Paleozoic strata.

Cenozoic Deposits

The Cenozoic Era began approximately 65 million years ago and
continues at present. It issubdivided into the Tertiary and Qua-
ternary Periods. No deposits of the Tertiary Period are found in
the Killarney area. The Quaternary Period, which began ap-
proximately 1.8 million years ago, isfurther subdivided into the
Pleistocene and Recent Epochs. The time of commencement of
the Recent Epoch varies from place to place, as it is generally
considered to be the time when glacial activity in the area ceased.
In Ontario, the Recent Epoch began approximately 10 000 years
ago.
The Pleistocene deposits of the Killarney area are unconsoli-
dated sediments deposited by glacial agents. About 1.8 million
years ago, continental glaciers thousands of metres thick spread
across the northern half of North America and advanced south-
ward over the continent, removing soil and scouring, scratching,
and grooving the bedrock. Several retreats and re-advances of
the great ice sheet occurred during the Pleistocene Epoch. To-
ward the end of the epoch, the ice sheet advanced a final time,
and then was wasted away by melting, and gradually reduced
northward.

As the glaciers melted, great volumes of water flowed south-
ward or were ponded in front of the glaciersin the Great Lakes
basin, forming the succession of lakesknown as Algonquin, Stan-
ley, Nipissing, Algomaand Huron. During most of the stages of
the succession of glacid lakes, the waters were deeper and more
extensive than in the present Great L akes. The Stanley stagedid,
however, drain to an extremely low level. With the changing lake
levels, and spontaneous uplift or isostatic rebound of the Earth's
surface in response to the removal of the tremendous weight of
glacial ice, the glacial lakes formed a series of shorelines. This
succession of shorelines is recorded by abandoned beaches and
wavecut terraces which now stand at various el evations above the
present Great Lakes. Gradual uplift of the Killarney area due to
isostatic rebound is still continuing at a rate of approximately 13
cmacentury.

Inland from the Great Lakes basin, a thin discontinuous layer
of unconsolidated soil, sand, and boulders, or glacial till, was de-
posited when the glacia ice melted away and left behind the sedi-
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ment which it carried. In some areas, the retreat of the glacier
was dtalled for some time when the rate of glacid advance
equalled the rate at which it was melting back. The locations of
such gtalling pointsare marked by mounds of sand and gravel, or
moraines, which consist of detritus brought forward by the gla-
cier and deposited when it melted, like material being stockpiled
at the end of a conveyor belt. Deposits of varved day and st
which are now found inland from the Great Lakes mark areas
which were once covered by the waters of forerunners of the
Great Lakes, or by other lakesor pondsof glacia meltwater. Gla
cid meltwater adso flowed southward, depositing sediments as
eskers and vdley train deposits, and carving broad valeyswhich
are often partly occupied by smaller, modern streamsand rivers.

In Ontario, Recent depositsare generally restricted to swamp
and bog deposits, and minor lake and river sediment deposits.
These depositsare significant, however, for it isin them that evi-
dence of the presenceof early man in Ontario isfound.

Early Man

Early man probably came to North America during the Pleisto-
cene Epoch. Evidence from Sheguiandah on Manitoulin Island,
where artifactswere found incorporated into glacid till suggests
that man was present in the area as much as 30 000 yearsago. If
this startling discovery has been interpreted correctly, it repre-
sentsone of the earliestindicationsof manin North America
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Photo 18. Bifacially-worked artifacts fromthe O.S.A. Lake Ste 1, produced by
people d the Shiedd Archaic culture. Photo copyright Royal Ontario Museum,
Toronto.
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During the Recent Epoch, early man was attracted to the Kil-
larney area by its white quartzite deposits. The fine-grained
quartzite wasfound to be excellent for making arrowheads, scra-
pers, and other tools (Photos 18,19). At least two ancient quar-
ries, and several tool-making sites have been found in the region.
A quarry and atool-making site near George L ake were used ap-
proximately 9000-10 000 years ago when the retreating glacier
was less than 150 km away. The crests of the quartzite hills were
islandsin post-Algonquin glacial lakes at that time. Campsites oc-
cupied 6500, 4000, and 2000 years ago have aso been identified
in the area. Although the early occupants of the area have not
been positively identified, it is probable that they were the fore-
runnersof the modern Algonkian speaking people.

Photo 19. Archaeological excavation in Killarney Provincial Park by staff of
Royal Ontario Museum. Photo courtesy B. Sigmon.
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History of the Area

The town of Killarney islocated on the north shore of Georgian Bay, ap-
proximately 75 km southwest of Sudbury. It occupies the end of a penin-
sula underlain by red Killarney granite that juts out into Georgian Bay.
Killarney is protected fromdirect exposureto Georgian Bay by Georgels-
land, directly opposite the town. The narrow east-west channel between
the island and the peninsula has been a major factor in the devel opment
of Killarney.

Original Settlement

Prior to permanent settlement at Killarney, the site was on the
main canoe route to the west. During the fur trading, explora-
tion, and freight canoe period of Canadian history, such men as
LaSalle, Marquette, Etienne Brulé, and other fur traders and ex-
plorers paddlied through the narrow channel. So wel did this
section of the route become known that it received the Ojibway
name Shebahonaning, or Shebawenahning, meaning “here isa
safe canoe channel”. It is said that Flat Point at the eastern en-
trance to the channel was frequently used asa campsite. The de-
sirability of having a trading post at Killarney was eventually rec-
ognized by Etienne Augustin Rochbert de la Morandiére, who
became the first white settler of the area when he established a
post there on June 28, 1820. Until the 1860s, the post was the
major establishment in thearea, and afew Indians, trappers, and
traders took up permanent residence in the surrounding area.
T he acceptance of the settlement as a permanent community by
the Canadian government came in 1854 when a post office was
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opened. Although some reports state that the name Shebaho-
naning was not changed to Killarney until 1882, the first posta
stamp bore both namesin 1854.

Lumbering

By the early 1850s, lumbermen had moved into the upper Great
Lakesin search of timber to meet the demandscreated by the in-
dustrial revolution. In 1868 a mill was established at Collins In-
let, some 15 km east of Killarney. Although it was far removed
from road or rail terminals, the site wasaccessibleby boat during
the shipping season, and was well protected from the main part
of Georgian Bay.

During the lumbering era, the entire area prospered. By 1900,
however, the prime timber had been cut. Minor logging opera-
tions continued in the area until the late 1940s. The trees re-
moved from the area were red and white pine, spruce, hemlock,
cedar, ash, birch, maple and oak. Remnants of theloggingerain-
clude log chutes, work camps, corduroy roads, boom rings an-
chored in rock faces, wharf pilings, and of course, thousands of
tree stumps.

Photo 20. Immigrants travelling via Shebahonaning (Killarney) to Dawson
Road and on to the prairies, ca. 1875(?). Photo from engraving, Public Archives
of Ontario.




Shipping

Thedevelopment of Killarney as a port wasa legacy of the lum-
ber era. Many shipsdocked there (Photo 20) both to pick up lum-
ber and to deliver supplies. After 1875, a regular scheduled run
between Killarney to Owen Sound was set up. The presence of
the scheduled run to Killarney, and from Killarney to market,
did much to encourage both the tourist and fishing industries of
the area. It must be remembered that no railway hasever served
Killarney, and that the road which now connects the town with
Highway 69 wasopened only in 1961.

Fishing

During the 1880s, a commercial fishing industry developed in
the Killarney area. Thedecline in abundance of fish, and the sea-
sonal nature of the fishing industry have combined to seriously
restrict it at present. Reminders of the importance of fishing in
Killarney in bygone years can, however, be seen along the water-
front of town where fishing boats rest at dry dock beside empty
ice housesand warehouses.

Mining

Geological investigations of the Killarney area began in 1854
when Alexander Murray began his mapping work for the Geo-
logic Survey of Canada. Prospecting activity isrecorded as early
as 1880 when a Captain Tranche of Goderich investigated an
iron deposit on the northwest shore of George Lake. Thedeposit
was probably part of the hematitic sandstone and siltstone mem-
ber of the Bar River Formation. Continuing prospecting led to
the discovery in 1911 of several small deposits of gold along
Howry Creek north of Killarney Provincial Park. Gold was pro-
duced from one of the depositsat the Bousquet Mineduring the
1930s.

Development of the greatest mineral resource of the Killarney
area began in 1911 when a silicaquarrying operation began ap-
proximately 6 km west of the town on Badgeley Point. It oper-
ated seasonally almost every year until 1970 when the machinery
was moved to Badgeley Island and a new quarry wasstarted. The
quarries have been excavated in orthoquartzte of the Huronian
succession. The old quarry extracted orthoquartzite from the
Lorrain Formation, while rock quarried at the new location is
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from the Bar River Formation. Orthoquartzite has also been
quarried from both formationsin the Little Current area.

The crushed rock isshipped from the Badgeley Island quarry
to Midland and to the United Statesfor use asan abrasive, in the
production of bottle glass, and in the production of ferrosilicon
for thesteel industry.

Tourism

Thetourist industry in the Killarney area dates back to the lum-
bering era. Many of the ships which called in to pick up lumber
carried paying passengersto help defray their costs. For many of
the passengers, their recollection of stories of good fishing and
hunting, and their impression of the scenery of the surrounding
area were enough to bring them back to Killarney with their
friends. During the 1920s, yachting in the area increased. A cot-
tage register from Baie Fine records yachting visits of the presi-
dent of Zenith Radio Corporation, the inventor of the outboard
motor, and the founder of Toronto radio station CFRB during
the summer of 1929. T he sculptor of Mount Rushmore, and Wil-
liam Hale Thompson, the ex-mayor of Chicago, were aboard
yachtsin Baie Finein 1932. The flamboyant Mr. Thompson was
no stranger to the areafor he owned a cottage on Threenarrows
Lake during the 1920s, while he was in office. Speculation has it
that Al Capone, the gangster, used to holiday there. A furtherin-
crease in yachting activity has been noted in the area since 1960.
The more recent craft have been of the cabin cruiser type, how-

ever, rather than the hundred-foot-long luxury vesselsowned by
theearlier visitorsto the area.

Highway 637, the secondary highway connecting the town of
Killarney to Highway 69, was begun in 1956, and completed in
1961. With itscompletion, and the opening of Killarney Provin-
cial Park in 1964, visitorstravelling by car became an important
part of tourism in the Killarney area.

Painting

Artistsfrom many fields have long recognized the wild beauty of
the country in the Killarney area. Perhaps no other group is as
wdl known for its activitiesin the region as the Group of Seven
painters. Lauren Harris, who was the first member of the group
to vidgt the area, made his initial visit in 1918, two years before
the group wasofficially formed. Arthur Lismer and A.Y.Jackson
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frequented the area after 1920. Franklin Carmichael was so im-
pressed by the region that he built acottage at Cranberry Bay in
1934. J.E.H. MacDonald and F.H. Varley aso painted in the re-
gion. Visitsby A.J. Casson and other members of the Group of
Seven to the area continued through the 1940s and into the
1950s.

e SR

Photo 21. “Nellie Lake” by A.Y. Jackson. Courtesy The McMichael Canadian
Collection.

The most readily identifiable works of the region are Arthur
Lismer's “Happy Ide” painted at McGregor Bay, A.J. Casson's
“White Pine”, Franklin Carmichael's “ October Haze”, and A.Y.
Jackson's “Nellie Lake” (Photo 21). According to Jackson's long-
time sketching companion Joachim Gauthier, however, A.Y.
Jackson's “Nellie Lake” is not of that lake at al, but rather of
Grace Lake. Regardless of the locality of the lake depicted by
Jackson, it is unlikely that the ultimate result of hisvisitsto the
Killarney area, the creation of Killarney Provincia Park, is
widely recognized.
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PART 3

Points of Interest

This guidebook deals with the entire length of Highway 637. | n addition,
side trips away from the highway including hikes, and canoe and motor-
boat tours (Photos22, 23, 24) are described. It is recommended that visi-
tors take as many of these side trips as possible because the best scenery,
and much of the most interesting geology liesalong them.

The geology and scenery of the Manitoulin Island, Bay of Islands to
Espanola, and Sudbury areas which lie immediately to the west and north
of the area described in this guidebook are described in Guidebook No. 4
of this series.

Photo 22. Preparing for canoe trip, Killarney Provincial Park. Photo courtesy
P. Sorck.




Photo 23. Portaging canoe, Killarney Provincial Park. Photo courtesy B. Sig-
mon.

Photo 24. Canoeing, Killarney Provincial Park.
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Highway 637

Highway 637 traversesrocksof the Grenville Province and Gren-
ville Front Zone. The low-lying relief of theareait crossesis typi-
cal of regions underlain by rocks of the Grenville Province, asis
the long, straight configuration of the branches of thelakesand
rivers of the area. Pockets of Pleistocene glacial till occupy de-
pressionsin the bedrock in inland areas, while closer to Georgian
Bay the deposits of glacia lakes can be recognized. Recent
swamp accumulations are not uncommon because of the poor
drainage of the area. Although the spectacular white
orthoquartzite hills of the Southern Province may be seen from
severa points on Highway 637, the highway does not traverse
any part of the Southern Province. Owing to the lack of easily
identifiable landmarksal ong Highway 637, the geology along the
highway is presented in road-log form, beginning at the intersec-
tion of Highway 637 and Highway 69. T hedistancesof such land
marksasare present are noted.

Road Log

Okm [Omiles] Turnonto Highway 637.

1.3 km [0.8 miles] The effects of weathering upon gneissic
quartz diorite may be examined at this locality. The outcrop on
oneside of the bend in the road has weathered light pink in col-
our, and lineation and foliation defined by biotite aggregates are
vishble in the outcrop. On the other side of the road, the fresh
surface of the same rock is dark grey in colour. White feldspar,
blue-grey quartz, black biotite, and small red garnet grains are
visible.

6.8km [4.2miles] Railway crossing.

6.9km [4.3 miles) Occasional low outcrops of paragneiss oc-
cur over thenext 3 km.

10.3 km [6.4 miles] Fault in fine-grained paragneiss is expo-
sed at thislocality. The transition from unbroken rock through
fractured rock to breccia is accentuated by the presence of pur-
ple-red hematite in the fractures and brecciamatrix. Thefault is
parallel to the highway.

155km [9.6 miles] Wanapitei River bridges. Good examples
of layered pink and grey paragneisscan be seen on theisland be-
tween the bridges.

29.0 km [18.0 miles] Tyson Lake picnicarea. Outcrops of well
banded pink and grey paragneissoccur along the road and lake-
shoreat thislocality.
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34.0km [21.1mles Mahzenazing River bridge. Outcrops of
well banded pink and grey paragneiss with small purple-red
almandinegarnet grains may be seen on both sides of the river.
Square timbers set across the river channel south of the bridge
are evidence that thisriver was used to transport logs to the saw-
mill at Collins Inlet during the logging era.

354 km [22.0miles  Highly metamorphosed but recogniza-
ble orthoquartzite isexposed at thislocality. The wel developed,
nearly vertical foliation followsthe beddingsurfaces of the quart-
zite. Original sedimentary structures are faintly visible in the
small outcrop south of the road at 35.6 km [22.1 miles] (Photo
25).

Photo 25, Highly metamorphosed orthoquartzite exposed along Highway 637.
Bedding was parallel to the present foliation, and crosshedding is still visible on
close inspection.

37.8km [23.5 miles Bel Lakeroad turn-off. Low outcrops of
pink and grey paragneiss occur at thislocality (Photo 26). At this
point, the La Cloche Mountains may be seen from Highway 637
for the first time (Photo 27). The broad summit of Silver Peak
reaches 543 m above sea level, or approximately 365 m above
Georgian Bay. It is the highest point in any direction for at least
80 km, and probably for a much greater distance.
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Photo 26. Compositional layering in paragneiss exposed in roadcut east of the
Bell Lakeaccessroad, 37.5 km[23.3 miles] along Highway 637.

Photo 27. Roadcut intightly folded paragneiss just east of the Bell Lake access
road, 37.5 km[23.3 miles], Highway 637. Silver Peak is visible inthe distance.
Thisis the first point on Highway 637 fromwhich anyof the orthoguartzte hills
may be seen.

44.1km [27.4 miles] West Mahzenazing River.

52.1 km [32.4 miles]  Evidence of structural deformation can
be seen in the roadcut at distance 52.1 km. The fine- to medium-
grained gneissic granite at thislocality is badly fractured, and two
fault zones characterized by highly fractured rock and gouge, or
rock powder, may be seen. A similar fault zone may be seen at
68.4 km along the highway (Photo 28).
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58.4km [36.3 miles] George Lake campsiteentrance.

58.7 km [36.5miles  The road descends rather steeply here,
dropping approximately 6 m. The same slope can be seen ex-
tending several hundred metres to the south of the road. This
slope marks the shoreline of glacial Lake Nipissing, which ex-
isted approximately 6000 years ago. Beach sands deposited by
the lake may be seen along the side of the road where it crosses
the slope.

Photo 28. Fault zone in gneissic granite, 68.4 km[42.5 miles], Highway 637.
Reddish hematite staining accentuates the pulverized rock.

58.9km [36.6miless From 58.9 km to Killarney, much of the
areaisextremely flat, and isunderlain by till, sand, and clay. The
sand and clay deposits are the lake bottom sediments of glacial
Lake Nipissing. The lake deposits are interrupted in places by
outcrops, which might have been islands or shoals in the glacial
lake, and by sand and gravel depositsleft by ancient and existing
streamsand rivers.

70.3km [43.7 miless The town of Killarney issituated at the
terminus of Highway 637. Outcrops of smoothly rounded and
water sculpted granite of the Killarney Batholith may be seen
throughout the town.
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Tyson Lake

At 29.0 km [18.0miles] along Highway 637, a public picnic area
is situated on the shore of Tyson Lake. The lake is a large one,
with numerous bays, inlets, and islands. The body of water be-
side which the picnic areaislocated isbut onearm of thelake.

The geologic controls of the shape and character of Tyson
Lake are easily recognizable. The well developed gneissosity of
the rocks of the Grenville Province which underlie Tyson Lake is
reflected by the northeasterly orientation of theinletsand penin-
sulas of the lake. Therelatively low-lying topography of the area
surrounding the lake is typical of areas underlain by rocks of the
Grenville Province. Exposures of a variety of paragneisses in-
cluding metamorphosed limestone and conglomerate, and a va
riety of orthogneisses including metamorphosed diabase and
granite may be seen at a number of localities along the shores of
Tyson Lake.

Several smaller lakesincluding Lone, Spoon, and Attlee Lakes,
may be reached by channel and portage from Tyson Lake. Be-
cause these lakes lie outside of Killarney Provincial Park, motor-
boats may be used on them as well ascanoes and sailboats. Parag-
neiss and orthogneiss similar to those underlying Tyson Lake
also underlie thesmaller lakesof thearea.

Mahzenazing Lake to Collins Inlet

At 38.0 km [23.6 miles] along Highway 637,a 1.5 km road leads
south to Mahzenazing Lake. Boating trips may be made from
Mahzenazing Lake to Collins Inlet and Georgian Bay by way of
the Mahzenazing River (Map 2). Motorboats may be used as well
as canoes because these waterways do not lie within Killarney
Provincial Park. A dam blocksthe waterway at CollinsInlet.

Mahzenazing Lake

Mahzenazing Lake is an elongate lake about 5 km in length, con-
sisting of two sectionsjoined by along, narrow channel. Its elon-
gation is parallel to the gneissosity of the underlying rock, acom-
plex mixtureof paragneissand orthogneiss. The paragneiss here
represents the metamorphic equivalent of quartzte, greywacke
and argillite of the Huronian succession, and may best be seen
along the shore of the channel joining the two portions of the
lake. Orthogneiss is well exposed on the west shore of the south-
ern part of thelake.
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Map 2. Mahzenazing Laketo Collins Inlet.
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Mahzenazing River

The Mahzenazing River (Photo 29) follows the gneissosity of the
underlying rock and the trace of alineament which crosscutsthe
gneissosity. Near its confluence with Collins Inlet, the river
broadens, and is much like a lake. The numerous bays and
islands in it also reflect the gneissosity of the underlying rocks.
Outcrops of orthogneiss and paragneiss may be examined in ex-
posures along the shores of the bays, and islands, and at numer-
ousother localitiesalong theriver.

The Mahzenazing River flowsinto Collins Inlet at Collins Inlet
settlement. The settlement was established in 1868 when thefirst
of several lumber millsopened on the site. Features such asiron
rings anchored in rock outcrops, and stranded boom logs with
hewn ends carrying heavy chains are evidence of logging activity
in the area. More complete descriptionsof the lumbering activity
which went on in the area, and of features of geological interest
near Collins Inlet are given in later sectionsof thisguidebook.

Photo 29. The Mahzenazing River, looking south from Highway 637.




Map 3. Johnnie Lake Circleroute.
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Johnnie Lake Circle Route

Johnnie Lake may be reached by a2.4km long road which leaves
Highway 637 at 43.9 km [27.3 mileg], just east of the West
Mahzenazing River bridge. From Johnnie Lake, a circle tour of
approximately 30 km may be made through Bell, Balsam, David,
and Clearsilver Lakes (Map 3). Side trips to the numerous small
lakes of thearea, and a hike to Silver Peak may aso be taken. Ac-
cessto the Threenarrows Lake, Howry Creek, and Lake Panache
watersheds may be had at several pointsalong theroute.

Johnnie Lake

Johnnie Lake isalarge lake of irregular shape. Its configuration
iscontrolled more by the relative resistances to weathering of the
various rocks underlying it and the contact locations of those var-
ious rock types than by any foliation in the rock. I n fact, very lit-
tle of the underlying rock isfoliated at all. The lake straddles the
Grenville Front Zone, and is hence underlain by orthogneiss and
paragneiss of the Grenville Province, felsic plutonic rocks of the
Grenville Front Zone, and Huronian sedimentary rocks of the
Southern Province. A wide variety of rock types and geologic
features may be seen along the shoresof the lake.

The arm of the lake to which the road provides access is situ-
ated over the contact between the gneisses of the Grenville Prov-
ince and the granitic rocks of the Bell Lake Batholith. Outcrops
on the south shore of the lake near the landing are of pink and
grey paragneiss crosscut in places by dikes of pegmatiteand gran-
ite. Farther to the northeast, gneissic granite is exposed on the
same shore of the lake. Between the areas underlain by orthog-
neiss and paragneiss, a zone of gneissic agmatite cut by granite
and pegmatite dikesisexposed.

From observations of geologic relationships along the south
shore of the arm, the viewer can establish a chronology of geo-
logic events in the area. The sedimentary rocks must have been
present before the granite incorporating them was intruded.
Both the sedimentary rocks and the intruding granite were
metamorphosed and deformed during orogenic events in the
Grenville Province, and were later intruded by granite and peg-
matite dikes.

Approximately 2.5 km from the landing, Johnnie Lake turns
sharply to the west-southwest, and transects the Bell Lake Ba
tholith. A representative sample of Bell Lake quartz monzonite
may be examined in the outcrop on the north shore at the bend
in the lake. There, pink phenocrysts of feldspar constituting up to
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25 percent of the rock are surrounded by a pink to grey, me-
dium- to coarse-grained matrix of quartz, feldspar, and mica.
Blocks of paragneiss of the Grenville Province surrounded by a
matrix of Bell Lake quartz monzonite are common near the con-
tact of the batholith, forming the second type of agmatite to be
found along the shores of Johnnie Lake.

Photo 30. Granite dike crosscutting porphyritic granodiorite, just north of the
narrows in Johnnie Lake. The dikeisterminated by a fault and cut by veinlets of
epidote.

As the distance from the Grenville Province increases, the
number of inclusions of gneiss decreases rapidly. Instead, inclu-
sionsof sedimentary rock from the Southern Province, and likely
part of the Lorrain Formation, become common, formingathird
type of agmatite. The extremely variable alteration and defor-
mation of theinclusionscan be seen in the numerousoutcropsin
thearea.
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The multitude of inclusions of material from both the Gren-
ville and Southern Provinces which are found within the Bel
Lake Batholith, and the texture of the quartz monzonite itself al-
low some inferences to be made about the intrusive history of the
body. The magma must have cooled sowly at depth for a consid-

erable period of time to alow the formation of the large feldspar
crystals. Then, the crystal-bearing mush intruded the country
rock at a higher level, incorporating blocks of the country rock
and partially or completely digesting them. The abundant inclu-
sionsshow that theintrusion fractured the host rocks, suggesting
that the magma was fairly cool (i.e.solidifying) and had reached
a fairly high level near surface. A magma which solidified at
depth, surrounded by relatively hot host rocks, would have
“cooked” and plastically deformed the host rocks rather than
fracturing them.

Photo 31. Breccia exposed along the shore of Johnnie Lake in which blocks of
orthoquartzite stained by hematite are set ina matrix of whitequartz.




Just north of the shallow narrows, Johnnie Lake turns to the
northeast. Here it overlies the contact between the Bell Lake Ba
tholith and quartzite of the Lorrain Formation of the Southern
Province. At the campsite on the east shore of the lakejust north
of the narrows, Bell Lake quartz monzonite crosscut by dikes of
younger, equigranular pink granite can be seen (Photo 30). The
effects of faulting upon the rock at thislocality are readily recog-
nizable, for the granite dikesare offset acrossafault zone. Green
epidote, an alteration product of feldspar, occursin thefractured
rock. Further evidence of faulting at and near the contact be-
tween rocks of the Grenville Front Zone and rocks of the South-
ern Province can be seen in the high outcrop to the north of the
campsite. There, quartzite of the Lorrain Formation is brecciat-
ed, and in part impregnated with a hematitic stain. At the east
end of the outcrop, where the breccia is most spectacular, blocks
of stained quartzite are randomly oriented in a white quartzose
matrix (Photo 31). At the west end of the outcrop, the breccia is
not so spectacular because the breccia fragments have no hemati-
tic stain to provide contrast with the matrix. Unbrecciated
feldspathic quartzite of the Lorrain Formation occurs on the
point of land directly across the lake from the brecciated rock.

The strategic position of Johnnie Lake with respect to the
Southern and Grenville Provinces makes it an excellent location
to study geology and itsinfluence on the landscape.

The topography of the area around the lake is strongly
influenced by the bedrock geology. Southeast of the lake, in the
area underlain by gneisses of the Grenville Province, the topog-
raphy is characterized by broad, flat-topped hills which slope
steeply to thelake's shore. The topography surrounding the cen-
tral part of the lake, which is underlain by the Bell Lake Bathol-
ith, has no more relief than the area southeast of the lake, but is
more rugged in appearance because the hillsare lessbroad. The
area underlain by Lorrain quartzite north of Johnnie Lake has
an even more rugged topography, with high steep hills and
deep valleys.

Bell Lake

Bell Lake may be reached by road, or by portage from Johnnie
Lake. The Bell Lake road leads from Highway 637 at 37.8 km
[23.5 miles]. The wise driver will inquire about its condition be-
fore using it, however, for much of itslength of approximately 8
km may not be suitable for use by al vehiclesin all weather. Simi-
larly, the canoeist planning to portagefromJohnnie Lake to Bdll
Lake viaLog Boom Lake would be wise to check the condition of
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the portage before using it. Fluctuationsof the water levelsin the
area have been known to create problemsfor canoeists using that
route. An alternative route, known localy as High Portage, also
leads to Bell Lake. The 400 m long portage leadsfrom the north-
western corner of the most northeasterly bay of Johnnie Lake.
Occasional outcrops of feldspathic quartzite of the Lorrain For-
mation occur along the portage.

Bell Lake s, like part of Johnnie Lake, situated over the con-
tact between the Bell Lake Batholith of the Grenville Front Zone
and the sedimentary rocks of the Huronian sequence of the
Southern Province. Outcrops of porphyritic quartz monzonite
occur along the southeast shore of the southern part of the lake,
while high outcrops of feldspathic quartzite are exposed on the
northwestern shore. Silver Peak and other impressive hills of
orthoquartzite may be seen to the southwest of Bell Lake.

Approximately 3 km northeast of the terminus of High Por-
tage, Bell Lake swings to the northwest, away from the Grenville
Front Zone, to approximately paralel the contact between the
Gowganda and Lorrain Formations. The relief of the area un-
derlain by the rocks of the Gowganda Formation islow, and the
number of outcrops relatively few. A denser forest than any en-
countered previously coversthearea.

A variety of rocksof the Southern Province may be seen on the
shores of Bell Lake. An olivine diabase dike crosscuts argillite of
the Gowganda Formation just east of the point where Bell Lake
swings to the northwest. On the west shore of the lake, approxi-
mately 600 m north of theisland, interbedded siltstone, argillite,
and conglomerate of the upper member of the Gowganda Forma-
tion are exposed. Bedding in the outcrop is nearly vertical, and
strikes perpendicular to the shore. Deformation of the rock has
resulted in the dissected appearance of the arkose beds of the
outcrop. Laminated argillite of the upper member of the Gow-
ganda Formation is exposed on the north side of the channel
leading to the portage at the northwest end of Bell Lake. The
parallel laminationscan be easily seen on the broken surfaces of
the outcrop. Glacial striae are clearly etched into the smooth face
of the outcrop which drops steeply into the water. Olivine dia-
base is exposed in the outcrop across the channel from the out-
crop of laminated argillite.

Balsam Lake

Balsam Lake may be reached via a short lift-over situated near
theend of the channel at the northwest end of Bell Lake. A small
marine railway (Photo 32) has been in use at the lift-over for
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many years. Its continued serviceability depends upon the care
and maintenance of thosewho useit.

Outcrops at the site of thelift-over and along the shore nearby
are of dark grey diabase. Exposures of the Lorrain and Gow-
ganda Formations, and of granite also occur along the shores of
Balsam Lake. Pink weathering sandstone of the lowermost, or
sty sandstone, member of the Lorrain Formation can be seen on
both sides of the first narrows passed after leaving the lift-over.
Minor interbeds of grey weathering siltstone are also present in
the outcrops. Approximately 410 m southwest of the narrows,
feldspathic sandstone is exposed on the south shore of the lake.
The noticeable differences in colour and feldspar and siltstone
contents between the rocks at this locality and those at the nar-
rows illustrate the difference between the lowermost and second
lowest members of the Lorrain Formation. Outcrops of typical
Nipissing Diabase can be examined on the largest island in the
most northerly part of Balsam Lake. Near the entrance of the

Photo 32. Marinerailway at Bel Lake.
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bay leading to Deacon Lake, yet another rock type is exposed.
The pink rock which outcrops there is part of a small pluton of
muscovite-bearing granite. A number of such intrusions occur in
thearea. Thecontrast in colour between the granite and the Nip-
issing Diabase and sedimentary rocks of the Gowganda Forma-
tion which outcrop nearby isquite noticeable.

The topography of the area surrounding Balsam Lake is sig-
nificantly different from that of lakes described previously. Bal-
sam Lake issituated in an area of very low relief. The dense for-
est surrounding the lake reflects the layer of nutrient-rich soil
which covers most of the area. The water of the lake also hasin-
dications that it is rich in nutrients. The abundance of organic
material in it givesit a murky green colour, quite different from
the clear blue water of Johnnie Lake.

David Lake

David Lake may be reached by way of a 620 m long portage |ead-
ing from the south shore of Balsam Lake. David Lake is under-
lain completely by rocks of the Lorrain Formation. A good cross
section of the lower part of the formation may be seen along the
shores of the lake. The lowermost, or silty sandstone, member is
exposed on the shores of Balsam Lake. The portage crosses over
this member and the transition zone into the next. so that at
David Lake, the outcrops are of the second lowest, or feldspathic
sandstone, member of the formation. Outcrops along the south-
east shore of David Lake near the portage are of the feldspathic
sandstone member. T he steeply dipping bedding is accentuated
in some outcrops, where pink and grey feldspathic sandstone
units are interbedded. Approximately 1.5 km southwest of the
terminus of the portage, feldspar disappears from the sand-
stones of the Lorrain Formation and light green mica appears.
Thischange marksthe transition from the feldspathic sandstone
member of the formation to the green micaceous member. Out-
crops from this transition zone to the southern end of David
Lake are al of the green micaceous sandstone member of the
Lorrain Formation.

The succession exposed on the northwest shore of the lake is
somewhat different than that exposed on the southeast shore,
because of faulting in the area. Peach coloured quartzite of the
hematitic sandstone member, containing a small amount of he-
matite which givesit its colour, may be seen near the west end of
the northwest shore of the lake. No member of the Lorrain For-
mation higher than the hematitic sandstone member is exposed
along the shores of David Lake. Kirk Lake, thelake which lies ap-
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proximately 475 m south of David Lake, is underlain entirely by
rocksof the green micaceous member of the Lorrain Formation.

The characteristics of the topography of the area surrounding
David Lake vary considerably from the north end of the lake to
the south. The area around the northern part of the lake, which
isunderlain by the feldspathic member of the Lorrain Formation,
ischaracterized by a subdued topography with relief of lessthan
25 m and a dense forest cover. The area underlain by the green
micaceous and hematitic sandstone members of the Lorrain
Formation is characterized by fairly rugged topography with
over 75 m of relief. Thisdifference reflects the relative resistance
to erosion of the feldspathic, green micaceous, and hematitic
sandstone members. Hillsof the even more resistant aluminous
sandstone and orthoquartzite can be seen south of David Lake.
The thin forest cover on the high ridges reflects the lack of soil
and nutrients in areas underlain by the upper members of the
Lorrain Formation.

Silver Peak, the highest point of land for many kilometres in
any direction, isone of the orthoquartzite hillswhich lie south of
David Lake. It isdescribed in more detail in alater section of the
guidebook.

Clearsilver Lake

Clearsilver Lake is underlain by rocks of the green micaceous
sandstone member of the Lorrain Formation, although few out-
cropsare exposed along the shores of thelake. It may be reached
by way of ashort portage which leads from the east end of David
Lake to a shallow pond, and from there by way of a portage of
approximately 1000 m which leads from the south side of the
pond to Clearsilver Lake.

Return to Starting Point

A portage of approximately 890 m leads from the southeast end
of Clearsilver Lake to Johnnie Lake. The portage reaches the
northwest shore of Johnnie Lake in the area underlain by rocks
of the green micaceousand hematitic sandstone members of the
Lorrain Formation. The Johnnie Lake landing may be reached
by travelling to the south end of Johnnie Lake.

Bell Lake may be reached from Clearsilver Lake by way of a
portage leading from the end of the bay on the northeast side of
Clearsilver Lake. The portage is approximately 550 m long. An
alternate route from David Lake to Bell Lake by way of David
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Creek is shown on some maps. Much of the David Creek water-
way cannot be navigated, even by canoe, however, except in
times of exceptionally high water levels. A portage of 2 km may
therefore be necessary in order to reach Bell Lake directly from
David Lake.

Carlyle Lake

Carlyle Lake may be reached by wey of the channel which leads
to the southwest from the landing on Johnnie Lake. Access to
Carlyle Lake isaso possible by way of ashort road which leads to
the southwest end of the lake from 49.1 km [30.7 miles] on High-
way 637.

Photo 33. Lit-par-lit injection of pink granitic rock of the Killarney Batholith
into grey quartz monzonite of the Bdl Lake Batholith, south shoredf large penin-
sula, south sideof Carlyle Lake.

Carlyle Lake has the same geologic setting as the southwest
arm of Johnnie Lake. Both lakes overlie the contact between the
gneisses of the Grenville Province and the granitic rocks of the
Grenville Front Zone plutons. The geology of the Carlyle Lake
areais, however, more complex as parts of three different grani-
tic plutonsand their contacts are exposed in the area.
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The south shore of Carlyle Lake is, with the exception of the
large peninsulain the western part of the lake, underlain entirely
by orthogneiss of the Grenville Province. On the north shore of
the lake, near its east end, porphyritic quartz monzonite of the
Bell Lake Batholith cut by granite and pegmatite dikesis well ex-
posed. Outcropsalong the north shore of the central part of the
lake, and on the large peninsula in the western part of the lake
contain rocks of both the Bell Lake and Killarney Batholiths.
Many of the outcrops have what appears to be a succession of in-
terlayered beds of rocks of the two batholiths (Photo 33).Such a
relationship, although uncommon, does occur at the contacts of
some intrusive bodies when magma forces its way along pre-ex-
isting structuressuch as bedding, jointing, or cleavage in the host
rock, in a mechanism called lit-par-lit injection. The result isase-
ries of closely spaced parallel dikes or sills of the igneous rock in
the host rock. Where the host rock isigneous also, and both rock
types are equally abundant, it is sometimes difficult to determine
which of the rocks is the host, and which has intruded it. The
dikes of pegmatite, and granite similar to that of the Killarney
Batholith, which clearly intrude the Bell Lake quartz monzonite
exposed near the east end of Carlyle Lake indicate that the Kil-
larney Batholith is younger than the Bell Lake Batholith. Out-
cropsof Killarney granite are exposed along the southwest shore
of the large bay on the north side of Carlyle Lake. Aswould be
expected if the age relationships between the Killarney and Bell
Lake Batholiths suggested above are correct, there are no dikes
of Bell Lake quartz monzonite cutting across the outcrops of Kil-
larney granite.

Outcrops of coarse-grained, pinkish grey granite of the small
pluton which occupies part of the contact zone between the Kil-
larney and Bell Lake Batholiths may be observed on the north
shoreof thelarge bay mentioned above.

Balsam Lake to Lake Panache

Lake Panache may be reached by way of a series of lakes which
lie northeast of Balsam Lake (Map4). The route leads from the
shallow eastern bay at the north end of the lake along Deacon
Creek to Deacon Lake. From Deacon Lake, a 215 m portage
leads to Fox Lake. During periodsof low water, a portage which
leads approximately 825 m from the north shore of Balsam Lake
west of the shallow bay directly to Fox Lake may be the prefera
ble route to take. From the north end of Fox Lake, a portage of
approximately 1490 m leads to Peter Lake. A portage from the
east end of the north shore of Peter Lake leads 410 m to Hidea
way Lake, abay of Lake Panache.
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Map 4. Balsam Lake to Lake Panache.
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Several formations of the Huronian succession may be exam-
ined along this route. Rocks of the Gowganda Formation under-
lie Deacon Lake, while rocks of the Serpent Formation may be
examined along the shores of Fox Lake. The succession from the
Serpent Formation down through the Espanola Formation to the
Bruce Formation is exposed along the shoresof Peter Lake. The
Bruce and Mississagi Formations are exposed along the shores of
Hideaway Lake. Outcrops of Nipissing Diabase and olivine dia-
base are also exposed at a few localitiesalong the route.

David Lake to Murray Lake

Murray Lake may be reached from David Lake by way of Great
Mountain Lake, and a series of long narrow lakes along Howry
Creek (Map5). Access isavailable from Murray Lake to a num-
ber of other lakesand waterways.

Great Mountain Lake may be reached from the west arm of
David Lake. A 475 mlong portage leadsfrom the end of thearm
of David Lake to the east end of ashallow, unnamed lake. A 1370
m portage leads from the west end of that lake to Great Moun-
tain Lake.

Great Mountain Lake, like David Lake, is underlain entirely by
rocks of the Lorrain Formation. Exposures of rocks of the green
micaceous, hematitic sandstone, and aluminous quartzite mem-
bers may be seen along the shores of the lake. The topography of
the region surrounding Great Mountain Lake (Photo 34) isaso
similar to that of the area surrounding David Lake.

The route to Murray Lake leads to Fish Lake by way of a475
m portage from the most northwesterly bay of Great Mountain
Lake. Outcrops of conglomerate and laminated argillite of the
Gowganda Formation are exposed on the north and south
shores, respectively, of Fish Lake, which overlies the contact be-
tween the two units.

From the west end of Fish Lake, a portage | eads approximately
90 m to Howry Creek. Howry Creek flowsinto Gem Lake ap-
proximately 3 km from the end of the portage. One or more lift-
overs may be necessary on Howry Creek. Outcrops of conglom-
erate of the Gowganda Formation are wel exposed north of
Howry Creek. Although laminated argillite of the same forma-
tion occurs very close to the north shore of Gem Lake, the lake is
underlain entirely by silty sandstone and feldspathic sandstone of
the lowermost members of the Lorrain Formation. Gem Lake is
the subject of awel known 1941 painting by A.Y. Jackson.

The route leads from Gem Lake to Howry Lake by way of a
160 m portage. Howry Lake overlies the contact between the

73



Map5. David Lake to Murray Lake.
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Gowganda and Lorrain Formations. Exposures on the north
shore of the lake are of conglomerate of the Gowganda Forma-
tion. An olivine diabase dike 135 m wide is well exposed midway
along the north shore. A few outcrops of rock of the lower mem-
bersof the Lorrain Formation occur along the south shore.

Murray Lake can be reached from Howry Lake by way of
Howry Creek. A number of liftoversand one 220 m portageare
encountered on the 1235 m long route. Murray Lake, like
Howry Lake, overlies the contact between the Gowganda and
Lorrain Formations. Outcrops of conglomerate are again well
exposed on the north shore of the lake, while a few outcrops of
feldspathic sandstone occur on the south shore.

Bay of Islands (Photo 35) may be reached from Murray Lake
by way of Howry Creek, Charlton Lake, Frood Lake, and
Whitefish River. A longer route leads to Bay of Islands from
Murray Lake by way of Leech Lake, Plunge Lake, Lang Lake,
and the Whitefish River through Cross Lake, Charlton Lake and
Frood Lake. Lake Panache may be reached from Murray Lake
by wey of Plunge Lake, Little Bear and Bear Lakes, and Walker
Lake. Rocks of various formations of the Huronian succession,
and Nipissing Diabase and olivine diabase, areexposed along all
these routes. Nellie Lake may also be reached from Murray
Lake.

Photo 34. Looking south across Great Mountain Lake and Little Mountain
Lake. Threenarrows Lake lies beyond the ridge of orthoquartzite.
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Nellie Lake

Nellie Lake may be reached by way of a 1550 m long portage
which leads from the south shore of the widest part of Murray
Lake. The portage follows a deep gully called The Notch
through thequartzite hills toan embayment of Nellie Lake which
has been named Carmichael Lake in honour of Group of Seven
member Franklin Carmichael. Nellie Lake, a long, narrow lake,
is completely surrounded by high white ridges of aluminous
sandstone and orthoquartzite of the upper membersof the Lor-
rain Formation. An excellent view of Nellie and Carmichael
Lakes may be had from the summit of the 55 m high hill on the
peninsula separating them. An interesting rock feature may also
be observed at the summit of the hill. The orthoquartzite there
has been fractured, forming a breccia. Where the matrix and
fragments are both featureless white sandstone, it is difficult to
distinguish them. In some places, however, the matrix has been
stained red by hematite. T he contrasting white breccia fragments
and red matrix make a spectacular rock.

The clear azure water of Nellie and Carmichael Lakesis very
different from the organic-rich, green water of Howry Creek
and the lakesalongit. Thisdifference highlights the nearly com-
plete lack of nutrients provided by the weathering of the ortho-
quartzite which surrounds Nellie Lake to the water which flows
over the rock. Further, the weathering of the orthoquartzite re-
sultsin the formation of slicicacid, a weak acid which nonethe-
less prohibitsthe growth of some typesof aquatic life.

==

Photo 36. Canoeingon George Lake. Photocourtesy D. Burnett.
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Photo 37. Junior Rangers at the "Diving Rock", George Lake. Photo courtesy
D. Burnett.

George Lake Circle Route

George Lake may be reached by way of the access road at 58.4
km [36.3 miles] on Highway 637. Two beaches and canoe
launching sites are present on the south shore of the lake. From
George Lake (Photos 36, 37), a circle tour of approximately 27
km can be taken to Freeland, Kakakise, Norway, and Killarney
Lakes (Map 6). Side trips to several small lakesin the area and a
hike to Silver Peak can also be taken. Accessto Baie Fine, O.SA.
Lake, and Threenarrows Lake isavailable from pointson thecir-
cleroute.
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Map 6. George Lakecircle route.
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George Lake

George Lake, likeJohnnie Lake, overlies the contact between the
Grenville Front Zone and the Southern Province. Outcrops of
rock from both environmentsare well exposed (Photo 38). Rocks
which outcrop along the south shore of the south bay of George
Lake are granite of the Killarney Batholith with large inclusions
of sedimentary rock. Outcrops of granite are exposed near both
boat launching sites. Small, irregular veins of white quartz and
buff dolomite are present in the granite. The main part of the
south bay of George Lake is underlain by the large inclusion of
sedimentary rock exposed along the shores of the penisula be-
tween the boat launching sites (Photo 39). The original sedimen-
tary character of the rock has been almost completely obscured
by contact metamorphism. Small outcrops on the north shore of
the bay, near the channel to the main body of George Lake, also

Photo 38. Aerial view of George Lake looking west. The area south of the lake is
underlain by pink granite of the Killarney Batholith, while the area north of the
lake is underlain by white orthoquartzte of the Bar River Formation.
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Lake showing the boat launch-
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Photo 39. Aerial view of the south bay of George
ing sitesand the peninsulabetween them.
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exhibit the effects of contact metamorphism (Photo 40). Contact
metamorphism occurs in the host rock along the margins of ig-
neous intrusions, and in blocks included in the intrusive body,
and isaresult of the high temperature to which the host rock was
heated by the intruding magma. The small, stubby, white grains
of scapolite which occur throughout the outcrop in question are
a result of contact metamorphism caused by the magma which
formed theadjacent Killarney Batholith.

From the south bay of George L ake, a broad channel |eads across
the Killarney Batholith of the Grenville Front Zone to the main
part of George Lake. A high ridge of white orthoquartzite of the
Southern Province which lies north of George Lake can be seen
through the channel (Photo41).

Photo 40. Inclusion of sedimentary rock within the Killarney Batholith. This
outcrop, which is exposed on the north shore of the south bay of George Lake,

shows remnants of sedimentary structures. Scapolite that formed during contact
metamor phismof the rock can be seenin an examination of the outcrop.

Photo 41. View across George Lake from the south bay of the lake. The rows of
trees across the white orthoquartzte hills north of the lake mark the locations of
diabase dikes. Pink graniteof the Killarney Batholith, which underlies much of the
south part of the lake, can be seenin the foreground of the photograph.
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Outcropsof Killarney granite occur al along the south shore
of the main body of George Lake. I n some places, well devel oped
foliation related to a fault lying near the shore may be observed.
In other places, irregular dark inclusions occur in the granite.
They are most probably the remnants of inclusions in the Killar-
ney granite which were not completely digested before the
magma solidified.

Photo 42. Unusual aggregates of epidote and chlorite in highly altered diabaseat
the east end of George Lake.

Heat from the magma which formed the Killarney Batholith
undoubtedly affected the body of rock exposed on the small is-
land just opposite the landing of the George Lake to Freeland
Lake portage. Although the whole body of rock, which was origi-
nally diabase, has been highly altered, small patches within the
body show evidence of even more alteration than the rest of the
body. Within these patches, which are approximately the size
and shape of footballs, and appear light green against the dark
green rock surrounding them, chlorite has replaced the pre-ex-
isting mineralsalmost completely (Photo 42).
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The contact between the Killarney Batholith of the Grenville
Front Zone and rocks of the Southern Province underlies the
main part of George Lake. The contact is obscured by overbur-
den at the east and west endsof the lake.

Outcrops of siltstone and sandstone of the Bar River Forma-
tion are well exposed along the north shore of the lake. Much of
the exposed rock is orthoquartzite. In some places, pink spots of
hematite staining are present within the rock. Sandstones of this
type which underlie the northeastern part of George Lake and
are exposed along the north shore are of the uppermost of the
five members of the Bar River Formation. The central part of
the north shore of the lake is underlain by siltstone and sand-
stone of the second highest member of the formation. A large
outcrop on the west shore of the broad bay opposite the channel
leading from the south part to the main part of George Lake
contains interbedded sandstone and siltstone of that member in
which a variety of sedimentary structures are well exposed. Rip-
ples, starved ripples, and ball-and-pillow structures are present
(Photo43). The beds themselves are highly contorted as a result
of deformation which the rock hasundergone. West of the expo-
sure of contorted siltstone and sandstone, a Nipissing Diabase
dike can be seen crosscutting quartzite of the middle member of
the formation. The colour contrast between the black diabase
and white quartzite isstriking. Elsewhere, the location of diabase
dikes can be identified by observing the distribution of trees.

Photo 43. Ball-and-pillow structures and detached slump balls in interbedded
siltstone and sandstone of the Bar River Formation, north shore of George Lake.




Photo 44. Little Sheguiandah Lake. Photo courtesy D. Howes-Jones.

Since the diabase is less resistant to erosion than the quartzite,
and upon erosion supplies more nutrients to the soil which is
formed, vegetation tendsto grow over the areas underlain by the
diabase. dikes. The long, narrow rows of trees which cut across
the rocky slopes of the north shore of George Lake mark the lo-
cations of diabase dikes (see Photos 41 and 64).

The accumulations of angular fallen blocks which lie at the
base of cliffsalong the north shore of the lake are called talus, or
scree.

Two small lakes may be reached from the south shore of
George Lake. A.Y. Jackson Lake liesapproximately 135 m south
of the main body of George Lake, and just east of the channel
joining the south bay to the main part of the lake. Little She-
guiandah Lake (Photo 44) lies immediately south of the central
part of the main body of George Lake (Photo 45). Both lakesare
underlain by rocksof the Killarney Batholith.

O.S.A. Lake may also be reached directly from George Lake.
That routeisdescribed in alater section of the guidebook.
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Photo 45. Aerial view of George Lake, A.Y. Jackson Lake (centre df photo), and
part of Little Sheguiandah Lake (extreme right of photo). The area north of
George Lake is underlain by orthoquartzite and has high relief, while the area
south of George Lake is underlain by granite, and gneissic granite and has a
much smoother topography. The colour difference between the pink granitein the
foreground and the white orthoquartzte i n the distance isquite striking.

Freeland Lake

Freeland Lake is a long, narrow, shalow lake which may be
reached by way of a portage of approximately 135 m from the
east end of George Lake (Photo 46). The creek which flowsfrom
Freeland to George Lake lies directly over the contact between
the Killarney Batholith of the Grenville Front Zone and the rocks
of the Southern Province. South of the creek, Killarney granite is
well exposed. North of the creek, highly altered diabase similar
to that which underlies the small island approximately 275 m to
the west isfound. It contains numerous very thin intrusive vein-
lets of what appears to be granite from the nearby batholith.
Dark red iron oxide, or ochre such as that used as a dye by the
Indiansof thearea, oozes from cracksin therock. It forms as the
rock is weathered by groundwater percolating through fractures
and fissuresin it.
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Photo 46. Portage at east end of George Lake leading to Freeland Lake. Photo
courtesy P. Storck.

Photo 47. Kakakise Lake. Photo courtesy D. Howes-Jones.
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Outcrops of Killarney granite are exposed on the south shore
of Freeland Lake near itswest end. Thereare few other outcrops
exposed along the shore. The only other large outcrop occurs
approximately midway along the south shore of the lake. It is of
highly altered silty sandstone of the Bar River Formation.

The characteristics of Freeland Lake are very different from
those of George Lake. The water of Freeland Lake isclouded by
abundant algae, and much of the lake is crowded with aquatic
plants. The high content of organic material in the lakeisduein
part to itsshallow depth. Light can penetrate to the lake bottom,
and allows photosynthesis to occur throughout al the water of
the lake. The shallow depth isemphasized in a few placeswhere
boulders lying on the bottom are exposed at the surface of the
lake. The area surrounding Freeland Lake is also characterized
by lower relief than theareasurrounding George Lake.

Kakakise Lake

Kakakise Lake may be reached by way of a portage of approxi-
mately 1800 m from Freeland Lake. The portage begins on the
south side of Kakakise Creek, approximately 90 m east of the
end of Freeland Lake. It may be reached by way of a shalow
channel through the brush at the east end of Freeland Lake.
Markers tied to the brush indicate the routes to the Freeland to
Killarney and Freeland to Kakakise Lakes portage landings.
During times of high water levels, Kakakise Creek may be navi-
gableall theway from Freeland Lake to Kakakise L ake.

Like Freeland Lake, Kakakise Lake overlies the contact be-
tween the Southern Province and the Killarney Batholith of the
Grenville Front Zone. Outcrops of orthoquartzite are well expo-
sed along most of the north shore of thelake. Near the northeast
end of the lake (Photo 47), exposures on the north shore are of
the second highest member of the Bar River Formation. I n these
outcrops, reddish and bluish siltstone interbeds contrast sharply
with the predominant white orthoquartzite. Despite the rela-
tively high relief along the south shore of Kakakise Lake, there
are few well exposed outcrops. The area south of Kakakise Lake
lieswithin the Grenville Front Zone and is underlain by the Kil-
larney Batholith. Thelargeisland in the central part of Kakakise
Lake and the southern shore of thelake are underlain by highly
metamorphosed rocks of the Gordon Lake Formation. Altera-
tion of the sedimentary rocks resulted from contact
metamor phism which occurred when the Killarney Batholith was
emplaced. Exposures of Killarney granite occur on the south
shore of the lake near the terminusof the portagefrom Freeland
Lake.
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Carlyle and Killarney Lakes may be reached by way of por-
tagesfrom Kakakise Lake.

Norway Lake

Norway Lake may be reached by way of a portage of approxi-
mately 1580 m which leads from the north shore of the northeast
end of Kakakise Lake. The terminus of the portage is at the
southeast end of the southern part of Norway Lake.

Although Norway Lake lies between Blue Ridge and Killarney
Ridge of the South La Cloche Range, it is not underlain by ortho-
quartzite. The vdley between the two ridges is underlain by the
Gordon Lake Formation, which is less resistant to erosion than
either the Lorrain or Bar River Formations. A complete section
across the Gordon Lake Formation may be examined in the Nor-
way Lake area. Approximately 1100 m along the portage from
Kakakise Lake to Norway Lake, numerous outcrops of reddish
quartzite of the lowermost member of the Bar River Formation
and dgilty sandstone of the uppermost member of the Gordon
Lake Formation are exposed. Near the terminus of the portage,
the upper member of the Gordon Lake Formation grades into
the siltstoneand silty sandstone of the middle member of thefor-
mation.

Mogt of the outcrops along the shore of Norway Lake are of
the middle member of the formation. Near the north shore,
however, the middle member grades into the lower sandstone
and siltstone member. Outcrops on the small island near the ter-
minus of the portage to Killarney Lake are of this member.
High, white outcrops exposed along the north shore are of the
upper member of the Lorrain Formation.

From Norway Lake, a series of small lakes along the headwa
ters of the Chikanishing River may be reached by portage. Par-
tridge, Sandy, Amikogaming, Hemlock, and Whiskeyjack Lakes
are underlain by rocks of the Lorrain, Gordon Lake, and Bar
River Formations. Silver Peak, which is described in more detail
in a later section of the guidebook, may be reached by hiking
from the north shore of either Norway Lakeor Sandy Lake.

Killarney Lake

Killarney Lake, an irregular elongate lake over 5 km in length,
may be reached by way of a portage of approximately 1440 m
from Norway Lake. The portage begins opposite the small island
in the northwestern part of Norway Lake. The remains of a set-
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Photo48. Killarney Lake. Photo courtesy D. Howes-Jones.

tlement on Killarney Lake at the terminus of the portage are rel-
icsfrom thelogging erain the region.

Like Norway Lake, Killarney Lake is mainly underlain by the
Gordon Lake Formation. They are but two of a number of lakes
lying in the valley which resulted when the silty sandstone and
siltstone of the Gordon Lake Formation were more deeply
eroded than the resistant orthoquartzitesof the Lorrain and Bar
River Formations. Outcrops of the middle member of the Gor-
don Lake Formation are nevertheless wel exposed along the
shores of Killarney Lake (Photo48). The transition from Lorrain
Formation to Gordon Lake Formation may be seen on the shore,
and thesmall islands lying near the shore on the north side of the
lake, just southwest of the large islands in the centre of the lake.
The easily identifiable bedding at this location has been rotated
fromitsoriginal horizontal position to one which dipsat approx-
imately 60 degrees into the lake. T he differences in weathering
characteristics between the Lorrain and Gordon Lake Forma-
tions are well shown north of the southwestern part of the lake.
There, high, nearly treeless ridges of orthoquartzite give way to
smooth, low, tree-covered areas underlain by silty sandstone
(Photo49).

90



View points on the crest of the ridge of orthoquartzite of the
Lorrain Formation north of Killarney Lake are from 230 to 275
m above the lake level. On aclear day, landmarks over 55 km
from the ridge may be seen. Although the crest of the ridge lies
lessthan 1.5 km from the shore of Killarney Lake, visitorsare ad-
vised to allow plenty of time for the climb. Accessto the crest of
the ridge from the portage between Killarney and Threenarrows
Lakesisdescribed in the Threenarrows Lake section of the gui-
debook.

The high white orthoquartzite hills lying south of Killarney
Lake are of the Bar River Formation. A faulted contact between
the Gordon Lake and Bar River Formations may be seen south
of the deep narrow bay of the central part of the lake. Siltstone
and sandstone of the Gordon Lake Formation lie to the west of a
zone of deformation and disruption of the rock. Tothe east of

Photo 49. Aerial view of theeast end of Killarney Lake. Note the difference in the
topography and the amount of vegetation on areas underlain by the Gordon Lake
Formation north and south of the lake, and areas underlain by the Lorrain For-
mation north of the lake.
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that zone, orthoquartzite of the Bar River Formation is exposed.
The bedding of the Gordon Lake Formation appears to be met
across the zone of disruption by the bedding of the Bar River
Formation. For this contact to be the original one is a geologic
impossibility. Hence, the zone of disruption is recognized as a
fault, and an upward movement of the Gordon Lake Formation
with respect to the Bar River Formation isinferred. Exposures of
interbedded siltstone and sandstone of the Gordon Lake Forma-
tion also occur along the shores of the deep bay at the southern
end of Killarney Lake.

Return to Starting Point

From Killarney Lake, visitors may return to their starting point
by way of Freeland Lake. A portage of approximately 435 m
leads from the south shore of the deep bay at the southern end
of Killarney Lake to the east end of Freeland Lake. George Lake
may be reached by way of the short portage at the west end of
Freeland Lake.

Killarney Lake to Baie Fine

From Killarney Lake, a trip of lessthan 8 km can be taken
through the series of lakes along the Artist Creek waterway (Map
7). Theroute leads from Killarney Lake through O.S.A.,Muriel,
and Artist Lakes to Baie Fine, an appendage of Lake Huron. All
the bodies of water along this route occur in the valey underlain
by rocks of the Gordon Lake Formation which lies between the
ridges of orthoquartzite of the Lorrain and Bar River Forma-
tions. As described earlier, Killarney Lake also occupies part of
thisvalley.

O.S.A. Lake

O.S.A. Lake may be reached by a portage leading approximately
500 m from the west shore of the entrance of adeep, marshy bay
at the southwest end of Killarney Lake to the east end of O.S.A.
Lake. It may aso be reached by way of a trail approximately
1100 m long which leads from the northeast shore of the deep
bay on the north side of George Lake to the south shore of
O.S.A. Lake. Although this trail receives some use as a portage,
visitorsare advised that it is better used as a hiking trail asit has
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some steep slopesen route. The trail leads through a mature ma
ple forest. Residents of the Killarney area relate that these trees
were tapped for their sap by the Ojibways of the area as recently
asthefirst part of thiscentury.

O.SA. Lake (Photo 50) is an important one in the history of
the area, for it was the centre of the first park established in the
area. That park wascreated after A.Y. Jackson wrote to the Min-
ister of Lands and Forests in 1931 regarding the possibility of
prohibiting logging around the shores of thelake.

Outcrops of the Lorrain, Bar River, and Gordon Lake Forma-
tionsare well exposed along the shores of O.S.A. Lake. Outcrops
along the north shore of the eastern part of the lake are of fine-
grained orthoquartzite of the upper member of the Lorrain For-
mation. Festoon crossbedding may be seen in some of the out-
crops. The western part of the north shoreof O.SA. Lakeisun-
derlain by sandstone and siltstone of the lower member of the
Gordon Lake Formation. The contact between the Lorrain and
Gordon Lake Formations lieslessthan 90 m north of the shorein
thisarea.

The boulders which line the north shore of the lake were de-
posited by the glacierswhich passed over the area. Depositssuch
as these, which occur on the down-current side of hills with re-
spect to the direction of ice movement, are referred to as
crag-and-tail deposits.

The main body of O.S.A. Lake is underlain by the middle
member of the Gordon Lake Formation. Excellent exposures of

Photo 50. Aerial view of O.S.A. Lake between the Killarney Ridge of Bar River
orthoquartzte in the foreground and the Blue Ridge of Lorrain orthoquartzte in
the middle distance of the photograph. The La Cloche Mountains may be seenin
the distance. Threenarrows Lake lies in the valley between the Blue Ridge and the
La Cloche Mountains.




Map 7. Killarney Laketo Baie Fine.
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the siltstone and silty sandstone of the member may be seen on
the shores of the islands at the east and west ends of the lake.
Bedding is easily recognizable in most outcrops, as are a variety
of sedimentary structures including mud cracks, climbing ripples
(Photo 51), ball and pillow structures, cross laminations, and
sandstone dikes. The upper member of the Gordon Lake For-
mation is exposed on the south shore of the elongate island in
the southern part of O.S.A. Lake.

The shore on the south side of the lake is underlain by ortho-
quartzite of the lower members of the Bar River Formation. The
effect of structural deformation on the orthoquartzite may beex-
amined at the terminus of the trail between O.S.A. and George
Lakes, at the south end of the deep bay on the south side of
O.S.A. Lake. There, the orthoquartzite iscut by a myriad of frac-
tures, only centimetres apart, which formed when the rock broke
in response to structural forces (Photo 52). Other less brittle
rockssuch assiltstone often flow rather than fracturein response
tothe samestress.

Photo 51. Cross-section exposure of mud cracks(top),and climbing ripples (cen-
tre) in interbedded siltstone and silty sandstone of the Gordon Lake Formation.
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Photo 52. Highly fractured orthoquartzite of the Bar River Formation at the

O.S.A. Lake landing of the trail from George Laketo O.S.A. Lake. The scaleon
thecard isin centimetresand inches.

Muriel Lake

Muriel Lake isan elongate lake lying west of O.S.A. Lake. It may
be reached by way of a portage of approximately 320 m which
leads from the most westerly part of O.S.A. Lake.

Outcrops along the shores of Muriel Lake are of the middle
member of the Gordon Lake Formation. The bedding strikes ap-
proximately paralel to the length of the lake, and dips nearly
vertically. Examples of various sedimentary structures may be
examined in outcrops along the north shore of the lake, where
exposuresare more accessible than al ong the south shore.

Artist Lake

Artist Lakeisalong, narrow, weed-filled lake. It may be reached
by way of a series of portages and small lakes leading from the
north shore of Muriel Lake near itswest end. Artist Lake and the
route leading to it are underlain by the Gordon Lake Formation.
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Baie Fine (Eastern Part)

Baie Fine (Photo 53) may be reached by way of Artist Creek
which flows from the southwest end of Artist Lake. A portage of
approximately 105 m bypasses a shallow, rocky section of the
creek. Individual siltstone beds of the Gordon Lake Formation
from 2 to 5 cm thick are exposed in outcrops at that point. Al-
though sedimentary structures other than bedding are not pres-
ent, well preserved glacial striae may be seen. Artist Creek flows
into Baie Fine near the middle of the section known as “The
Pool” (Photo54).

The eastern part of Baie Fine is a narrow bay nearly 3 km in
length, which, with the western part of Baie Fine (formerly Nar-
row Bay), the larger body of water into which it leads, is reputed
to resemble a Norwegian fjord. This is an apt comparison, for
the bay islong, and narrow, and lies between Blue Ridge and Kil-
larney Ridge of the South La Cloche Range. T heridgesrise stee-
ply to over 185 m above the water level both north and south of
the bay. The highest summit, Leadingmark Hill, rises south of
Baie Fine to 267 m above the level of the bay.

Like al the other bodies of water along the Killarney Lake to
Baie Fine route, Baie Fine is underlain by the Gordon Lake For-
mation. Outcrops of the formation in the eastern Baie Fine sec-
tion are few, however, except around T he Pool.

The north shore of eastern Baie Fine is mainly covered by ov-
erburden, including crag-and-tail deposits. Most of the boulders
in the deposit are orthoquartzite of the Lorrain Formation,
which forms the Blue Ridge north of Baie Fine, although some
boulders are from other, more distant sources. The south shore
of eastern Baie Fine is underlain by the middle member of the
Gordon Lake Formation. The best exposures of this member in
the Baie Fine area are those mentioned earlier which occur
around T he Pool.

Although Baie Fine is now an idyllic spot to spend vacation
hours, such was not always the case. L umbering operations were
carried out from a base on eastern Baie Fine for many yearsdur-
ing the first half of this century. Little is known regarding the
size and extent of logging activity in the area, although it is
known that at least four companies worked there. The Spanish
River Lumber Company was the second company to work in the
area. Their operations lasted longer than those of the other com-
panies, spanning the years 1908 to 1927. They operated an aver-
age of two camps each season, and removed more than 18 000
000 m of red and white pine, hemlock, and spruce logs. The logs
were boomed out of the bay to sawmillsin other areas. Remnants
of log chutes, work camps, a large wharf, and corduroy roadsin
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Photo 53. Baie Fine. Photo courtesy D. Burnett.

Photo 54. The Pool at the east end o Baie Fine. Blue Ridge of the South La
Cloche Range can be seen in the distance to the west.




the area bear witness to the logging activity. Part of the head-
quarters of the Spanish River Lumber Company till stands on
the shore of Baie Fine at the northeast end of The Pool. The un-
obtrusive appearance of the building, and its present use asa pri-
vate summer cottage belie its earlier stature with regard to the
commerce of the area. Other lumber company buildings which
stood nearby housed horses, cattle, pigs, and chickens.

The numerous boat trips to Baie Fine and The Pool made by
business men and tourists during the logging era led to the rec-
ognition of the area as a yachtsman's haven. Kenneth Welles, au-
thor of several books on yachting, acknowledges in his book
“Cruising the North Channel” that The Pool is one of the finest
anchorages (see Photo 44) to be found anywhere. Members of
the Group of Seven sketched and painted the bay, and the lakes
nearby. The small lakes lying near the crest of the Blue Ridge
were favourite subjects (Photo 55).

Accessinto the Baie Fine areaisaso possible by way of the hik-
ing trail, and by way of Frazer Bay of Lake Huron. Both routes
aredescribed in alater section of the guidebook.

Silver Peak

Silver Peak, the highest point of land for many kilometres in any
direction, issituated at the juncture of the La Cloche Mountains
and South La Cloche Range. It may be reached by a number of
routes (Map8).

Silver Peak may be reached from two lakes along the Johnnie
Lakecircle route. Visitors may hike due south across country for
1900 m from the east end of Kirk Lake (Photo 56),or in adirec-
tion 30 degrees south of west for approximately 2600 mfrom the
north end of Clearsilver Lake. The route from Clearsilver Lake
isalittlelonger, but it islesssteep.

Silver Peak may also be reached from the George Lake circle
route. Visitors may portage to Sandy Lake, and then hike due
north from the north shore of the lake to the summit 1.4 km
away. Alternatively, they may hike to Sandy Lake from the
northeast corner of Norway Lake by hiking approximately 805
min adirection 60 degreeseast of north before turning north to-
wards the summit. Visitors may return to their starting points by
retracing their steps. Anyone travelling across country should
carry a map and compassand be familiar with their use.

The view from the summit of Silver Peak, which has an eleva-
tion of 543.5 m above sea level, or 365 m above Lake Huron, en-
compasses|landmarks more than 55 km away.

Silver Peak isunderlain by resistant orthoquartzite and alumi-
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nous sandstone of the upper membersof the Lorrain Formation,
and is situated at the nose of a giant anticline which plunges to
the east. The La Cloche Mountains and South La Cloche Range
are part of the north and south arms of theanticline respectively.
The combination of a major geologic structure and rocks resist-
ant to erosion have resulted in the formation of the predominant
topographicand scenicfeature of the Killarney area.

Photo 55. Topaz Lakeat thecrest of Blue Ridge, north of The Pool. Thislakeand

others at the crest of the ridge were favourite subjects of members of the Group of
Seven.
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Photo 56. View o Silver Peak fromthe north shoreof Kirk Lake.

Hiking Trail

The hiking trail described below is part of a proposed larger net-
work of trailswhichisto extend around the perimeter and across
the interior of Killarney Provincial Park. Until such time as the
network iscomplete, however, hikes may be taken on the section
of the trail leading from George Lake to Threenarrows Lake
(Map 9). Short side trips may be taken to Lumsden Lake, Cave
Lake, and The Pool, and to viewpoints at the crests of the Killar-
ney and Blue Ridges. Although the trail is faint in a few places,
hikers should be able to find their way without great difficulty.
Anyone using the hiking trail is reminded that it does not loop
back to George Lake; hikers must retrace their steps to return to
their starting point. The total distance from George Lake to
Threenarrows Lake, one way, isapproximately 9.5 km. Children
should be accompanied by adults when hiking on the trail. The
hiking trail begins where the Chikanishing River flows from
George Lake, at the west end of the south bay of the lake. To
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Photo 57. Lumsden Lake with Georgian Bay in the distance. Photo courtesy P.
Sorck.

reach the trail, hikers must wade across the wooden dam which
holds back the water of the lake. Approximately 200 m from the
dam, the trail leads past a smooth granite outcrop. A walk across
the outcrop leads to the shore of George Lake. Beyond the out-
crop, the trail continues through a birch forest with occasional
outcrops of granite. Large boulders may also be seen in a few
places. Most are of the underlying granite, but some are of orth-
oquartzite or other rock types. Boulders such as these which
were left by glacia ice on bedrock of a rock-type different than
their own are called erratics. Approximately 1000 m from the
start of the trail, a low-lying area is encountered. At this locality,
rocks of the Killarney Batholith outcrop just south of the trail.
To the north are white orthoquartzite outcrops. The low-lying
ground, and the creek which flows through it mark the location
of the contact between the Southern Province and the Grenville
Front Zone. A few metres past the creek, the trail splits into two
branches. The branch leading to the east, or right, leads to the
shore of the main body of George Lake. The branch leading to
the west, or left, is the main trail. It leads to the northwest be-
tween high outcrops of rocks of the Bar River Formation. Ap-
proximately 805 m from the fork in the trail described above, a
second branch is reached. This branch leads approximately 180
m to the left, or west of the main trail to the shore of Lumsden
Lake.

103



Map9. Hiking trail.
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d quartzite and dark ferruginous siltstone of the Bar River Formation, east of Lumsden Lake.




Between the starting point of the main trail, and the branch
leading to Lumsden Lake, the trail followsvery closely the bed of
aroad built and used by the lumbermen who worked in thearea.
These roads were not the wel built thoroughfares of today. In
upland areas, they were simply tracks cleared through the bush.
In swampy and low lying areas, the roadbeds were of corduroy
construction. Several examples of this type of construction
whereby logs were placed side by side across the road to form a
stable base for it, may be seen along the trail between George
Lakeand the Lumsden Lake branch trail. Further examples may
be seen farther along the trail.

The trail to Lumsden Lake leadsto the southeastern part of it.
Just south of the end of the trail isa hill approximately 45 m
high. The view (Photo 57) from the top of this hill encompasses
Lumsden Lake, Georgian Bay, and, on a clear day, Manitoulin
Island.

Lumsden Lake is underlain by rocks of the second highest
member of the Bar River Formation. T he hematitic siltstoneand
sandstone of this member are well exposed on the flanks and
crest of the hill south of the trail. Part way up the hill, deformed
red and blue hematitic siltstone is exposed (Photo 58). It is this
part of the formation which contains sufficient iron for it to be
classified as iron formation. Its response to structural deforma-
tion in this area was to flow, and to form the contorted folds ex-
posed on the side of the hill. Ferruginous (iron-bearing) sand-
stone and orthoquartzite are exposed at the crest of the hill. The
pink colour of the rock iscaused by itsiron content. Well devel-
oped cross laminations may be seen in many of the sandstone
and orthoquartzite beds.

The effects of a weathering process called exfoliation or spall-
ing may be also seen at this locality. Large angular slabs of rock
ranging in thicknessfrom afew centimetres to approximately 0.5
m lieatop theoutcropin afew places.

From the hill east of Lumsden Lake, hikers may return to the
main trail by way of the branch trail.

Between the branches to George Lake and to Lumsden Lake,
the trail issituated just west of the foot of a high quartzite ridge.
The summit of the ridge, which is part of the Killarney Ridge of
the South La Cloche Range, lies approximately 400 m north of
the junction of the main trail with the branch trail to Lumsden
Lake. A climb to view points at the summit of the ridge is best
started from a point on the trail approximately 90 m beyond the
junction with the branch leading to Lumsden Lake. The crest is
approximately 105 m above the trail. From the summit, the
George Lake beach area 3 km away, and the town of Killarney
approximately 10 km away, may be viewed. If the day is clear,
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Manitoulin Island, the largest freshwater-surrounded island in
the world, may be seen 30 km away. The low, flat profileof theis
land reflects the fact that it is underlain by flat-lying Paleozoic
sedimentary rocks. On an exceptionally clear day, another low
profile may be faintly visible on the horizon just south of Mani-
toulin Island. This profile isof the Bruce Peninsula in the Tober-
mory area, more than 90 km from the viewpoint.

Approximately 730 m beyond the junction of the branch trail
leading to Lumsden Lake with the main trail, the trail may ap-
pear to be lost. A well defined trail leads to the edge of adrained
beaver pond, and disappears. T he trail does, however, continue.
A detour trail leads west from the main trail some 45 m before
the drained pond is reached. The detour trail is not as good as
the main trail, but can be followed through the bush and across
an outcrop of orthoquartzite to a small beaver dam at the west
end of the drained pond. Hikers may either cross by way of the
beaver dam, or by stepping across the creek just downstream
from the dam. The detour continues some 27 m to the east along
the north shoreof thedrained pond to the main trail.

A large outcrop of orthoquartzte which lies near the trail ap-
proximately 100 m beyond the drained pond isof special histori-
cal significancel, for the rock wasquarried by prehistoric inhabit-
ants of the area. Dr. Emerson Greenman, a noted archeologist,
examined the site over 20 years ago. His work suggests that the
quarry was used approximately 9000 years ago, at a time when
the retreating glacier waslessthan 150 km away. Gravel deposits
just west of the trail at this locality indicate that the lakeshore was
closeto thequarry at that time.

From the quarry, the trail leads approximately 660 m to the
shore of Acid Lake. A small lake lying left of the trail is passed
just before Acid Lake is reached. A short distance beyond the
first locality at which the trail reaches Acid Lake is an excellent
viewpoint and comfortable resting place on the shore. Outcrops
of orthoquartzite, and hematitic siltstone and sandstone of the
middle member of the Bar River Formation are well exposed at
the viewpoint, or closeto it.

Just west of the viewpoint, the trail detours south around a
small bog on the shore of Acid Lake. The detour skirts a dried
beaver pond, and passes by one which is almost dry. On the
shore of the partialy dried pond, the trail passesover a smooth,
high outcrop of dark rock. At first glance, the rock appears simi-
lar to the ferruginous siltstone exposed at the viewpoint. Closer
examination reveals, however, that it is massive, not bedded, and

INote that it is prohibited by law to disturb archaeol ogical sites or to
remove artifactsfrom their original location anywhere in the Prov-
ince, except by permission o the Ontario Government.
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has a crystalline rather than sedimentary texture. The dark rock
isolivine diabase, or the same rock which underlies many of the
rowsof treesthat extend acrossthe barren orthoquartzite hills.
For approximately 550 m beyond the end of the detour at the
southwest end of Acid Lake, the trail lies to the west of Acid
Lake. Outcrops are exposed at several localitieson or near the
trail in thisarea. All are of theinterbedded ferruginoussiltstone,
sandstone, and orthoquartzite of the middle member of the Bar
River Formation which occur at the viewpoint on Acid Lake. Past
the north end of Acid Lake, some 550 m north of the end of the
detour, orthoquartzite of the second lowest member of the Bar
River Formation is the only rock type underlying the trail. Ap-

Photo 59. Feldspathic sandstone and siltstone d the upper member of the Gor-
don Lake Formation near its contact with the Bar River Formation, east end of
Cave Lake.

proximately 550 m north of Acid Lake, thetrail beginsto make a
wide swing to the west, or |eft, and to descend to the level of Baie
Fine. On this descent, it passes through a majestic forest of ma
ture hemlock trees, and leads to the east end of Cave Lake. Just
before the lake is reached, the trail splits into two branches. The
branch leading north, or right, isthe main trail to Baie Fine. The
other branch, which leads straight ahead, terminates at the east
end of Cave Lake. The vantage point at that locality is described
here, for itisa popular locality for hikersto rest and picnic.
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The contact between the Gordon Lake and Bar River Forma-
tions lies under the southern part of Cave Lake. Thus, the out-
cropsat theeast end of the lake are of the upper member of the
Gordon Lake Formation. Interbedded sandstone and siltstone
are exposed there (Photo 59). The proportion of sandstone in-
creases towards the south end of the outcrop area, while the
amount of silt in the sandstone beds decreases, and individual
beds thicken. The rock at the south end of the outcrop grades
from feldspathic sandstone to quartzite, with a few argillaceous
interbeds. Outcrops of orthoquartzite of the Bar River Forma-
tion are exposed lessthan 45 m from the exposure of feldspathic
sandstone and quartzite. Cross laminations are well developed in
the upper member of the Gordon Lake Formation.

Photo 60. Cross-sectional exposure shows mud cracks (light-coloured featuresin
dark siltstone near top and bottom o photo), and ball-and-pillow slump struc-

tures (centred photo) in interbedded siltstone and sandstone of the Gordon Lake
Formation, north shored Cave Lake.

Hikers wishing to continue from the viewpoint at the east end
of Cave Laketo The Pool must back track approximately 90 m to
reach the main trail. It leads north over a small outcrop, at right
angles to the trail to the viewpoint. After approximately 60 m,
the trail reaches a broad, dry marsh. Some hikers may wish to
skirt the edge of the marsh, but during most weather it is dry
enough to cross without trouble where the trail reaches it. The
trail begins again at the outcrop on the opposite side of the
marsh. It may prove difficult tofind, but hikers should not wor-
ry, for a variety of routes may be taken north of Cave Lake with-
out mishap. Perhaps the most scenic route is along the outcrops
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Photo 61. Nearly vertical bedding in rocksd the Gordon Lake Formation, north
shoreof Cave Lake, near west end.

Photo 62. Well developed glacial striae on siltstone of the Gordon Lake Forma-
tion northwest of Cave Lake. The striae are parallél to the pencil. Bedding in the
siltstone is faintly visible at an angle of about 40° (from upper left to lower right

of photo) to the glacial striae.
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which overlook the lake. These outcrops are of the uppermost
part of the middle member of the Gordon Lake Formation. Ex-
amination of the interbedded siltstone and feldspathic sandstone
of any of the outcropsreveas avariety of sedimentary structures
including starved ripples, cross and parallel laminations, mud
flakes, sandstone (sedimentary) dikes, flame structures, mud
cracks, load casts, and ball-and-pillow structures (Photo60).

Hikerstravelling along the outcrops will find one small swamp
to hike around, part way along the shore. The detour isapproxi-
mately 75 m in length. Hikers following the trail will find it
marked by bright tape tied to trees and bushes. After the trail
passes the swamp mentioned above, it leads across an outcrop
near the shore for approximately 140 m and then leads north of
a ridge of outcrop, and alongside a swamp. In this region, the
trail isless hilly than the route along the outcrops, but the lake is
lost to view. Hikers wishing to continue along the outcrops be-
yond the detour will find the effort worthwhile, for the scenery is
different from every viewpoint, and outcrops along the lake-
shore (Photo 61) contain further examples of the sedimentary
structures listed earlier. Very near the west end of the lake, a
widetrail leadsaway from the shore. Thistrail narrows, and then
leads back to the main trail.

The main trail leads north from the west end of Cave Lake,
and passesclose to several outcropsof rocks of the Gordon Lake
Formation. These outcropsare of interbedded siltstone and silty
sandstone of the middle member of the formation, and are
typified by beds approximately 5 cm thick. One notable feature
of these outcrops is the well developed glacial striae (Photo 62).
As mentioned before, the striae are formed when the pebbles
and boulders embedded in the bottom of the glacid ice sheet are
scratched over the outcrop like a giant sheet of sandpaper. Hik-
ersareasked torecal if they have seen such well developed striae
anywhere on outcrops of orthoquartzite. Most probably, none
will come to mind. The reason for thisis not that the ice was less
forceful in scraping over the outcropsof orthoquartzite. Rather,
while the pebbles and boulders embedded in the ice were gener-
dly of harder rock than the Gordon Lake siltstone and sty
sandstone, and hence scratched them, the orthoquartzite was
harder than the majority of pebbles and boulders, and hence
wore them down rather than being scratched itself.

Approximately 410 m beyond the west end of Cave Lake, the
trail reaches Artist Creek. A short detour upstream is necessary
in order to cross the creek. Once across the creek, hikers may re-
turn to the main trail by following a detour trail downstream for
approximately 45 m. From Artist Creek to the northeast end of
The Pool and Baie Fine, the distance is approximately 410 m.
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More than one trail leads from the main trail to the northeast
shore of The Pool. Hikers are advised, however, that the first
wide trail, which was formerly aroad, leads to a private summer
cottage. The view from the end of the next branch, which is a
point of historical significance, isequally asimpressive.

From the viewpoint at the northeast end of The Pool, hikers
may look down the length of Baie Fine, and also see most of The
Pool. T he viewpoint, which is how the terminus of the Baie Fine
to Threenarrows Lake portage, was once the site of the wharf of
the Spanish River Lumber Company. Large pilings in the water
are all that remain of the wharf. A more complete description of
Baie Fine and early activitiesin the area was given in the Killar-
ney Lake to Baie Fine canoe route guide.

The trail leading from Baie Fine to Threenarrows Lake isalso
used as a portage by canoeists. Near Threenarrows Lake, the
trail branches. The branch on the right provides the shortest
route to the lake, and is the one most often used by canoeists.
The left branch leads to a point at the west end of the lake where
the creek flowing from the lake may be crossed. T he tota length
of thetrail from Baie Fine to the west end of Threenarrows Lake
is approximately 1.5 km. It isalong this trail that William Hale
Thompson, the flamboyant mayor of Chicago, was carried in a
sedan chair by his bodyguards while en route to his cottage on
Threenarrows Lakeduring the 1920s.

Before hiking along the trail to Threenarrows Lake, hikers
may wish to leave the trail near Baie Fine to climb to vantage
points either east or west of the trail. The panoramas which may
be seen from the crest, and the small lakes which lie near the
crest of the Blue Ridge on both sides of the trail, were favourite
subjects of the Group of Seven painters who worked in the area.
From the highest summit, which lies west of the trail, the Blue
and Killarney Ridges of the South La Cloche Range can be seen
bordering the valey in which Baie Fine and Cave, Artist, Muriel,
O.S.A., Killarney, and Norway Lakes lie. Although the ortho-
quartzites of the two ridges are both dazzling white in the sun, it
is worth noting that the Blue Ridge is underlain by rocks of the
Lorrain Formation, while the Killarney Ridge farther south is
underlain by rocks of the Bar River Formation. The valey be-
tween the ridges is of course underlain by the pink- and brown-
weathering rocks of the Gordon Lake Formation. Beyond the
orthoquartzite hills, Manitoulin Island may be seen. Northwest
of the Blue Ridge, McGregor Bay with its myriad of islands may
be seen (Phot063).

It is noted that one published map of the Killarney Provincial
Park area indicates a route along the crest of the Blue Ridge, to
the west of the trail to Threenarrows Lake. The route shown
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continues around the entire perimeter of the park. Hikers are
cautioned, however, that at the time of writing of this guidebook,
no trail was in existence there, and the route indicated was ex-
actly as described in the legend on the map as a “future hiking
trail”.

Photo 63. View o McGregor Bay fromthe crest of the Blue Ridge, north of The

Pool. The numerous channels and islands of the McGregor Bay area may be seen
in the distance.

The hike from The Pool to Threenarrows Lake crosses most
of the Lorrain Formation, from the uppermost member on
down. Exposures of orthoquartzite, and aluminous, hematitic,
and micaceous sandstone may be examined along the trail. The
feldspathic sandstone and sty sandstone members are not expo-
sed along the trail, but do underlie the area north of Threenar-
rows Lake opposite the ends of the portage and the trail. A sum-
mer camp islocated opposite theend of the trail.

Threenarrows Lake

Because of the large size of Threenarrows Lake (Map10), it may
be reached by several routes from different waterways. Its loca
tion between the La Cloche Mountains and South La Cloche
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Map 10. Threenarrows Lake.
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Range does, however, mean that the access routes are long ones
which involve crossing one of the orthoquartzite ridges (Photo
64).The main accessroutesto Threenarrows Lake are described
below. Threenarrows L ake may be reached from the David Lake
to Murray Lake waterway by way of a portageleading from Little
Mountain Lake, south of Great Mountain Lake. The portage
leads approximately 915 m to a small pond on the north branch
of Kirk Creek. From the south side of the pond, the portage
leads a further 1215 m to the south branch of Kirk Creek. The
route to Threenarrows Lake then leads downstream along Kirk
Creek for adistance of approximately 1850 m. A number of lift-
oversand short portages are encountered along the way on Kirk
Creek. Thisaccessroute leads to the northeast end of Threenar-
rowsLake. Thetotal length of the route isapproximately 4 km.

Photo 64. Orthoquartzite north of Killarney Lake cut by diabasedikes marked by
rows o trees. Threenarrows Lake lies in the valley between the ridges of ortho-
quartzitein the foreground and distance.

Threenarrows Lake (Photo 65) may be reached from the
George Lake circle route by way of a portage leading from Kil-
larney Lake. The portage beginsin a bay near the centre of the
north shore of the lake. It leads approximately 3200 m to the
south shore of asmall unnamed lake. A portage beginning at the
northeast end of that lake leads approximately 390 m to Threen-
arrows Lake. Thisroute provides access to the central part of the
south arm of Threenarrows Lake. The route is approximately
3700 m long. It follows a linear valley across Blue Ridge. The
crest of the ridge both east and west of the portage isover 220 m
above the level of Killarney Lake and over 140 m above the high-
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est point on the portage. The ascent of the ridge adjacent to the
portage requires less cross country travel than does ascent di-
rectly from the lakeshore, making it the easier, and lesstime con-
suming, route to the spectacul ar vantage pointsat the crest.

A third accessrouteis by way of the trail which leadsfrom The
Pool to Threenarrows Lake. This route, which was described in
some detail as part of the hiking trail, leads to the southwest end
of Threenarrows Lake.

Photo 65. Threenarrows Lakeat sunset. Photo courtesy D. Burnett.

Threenarrows Lake may aso be reached from McGregor Bay
by way of Kirk Creek. Thisrouteisdescribed in more detail in a
later section asa side trip from Threenarrows Lake to McGregor
Bay.

As noted earlier, Threenarrows Lake is a large lake. Its total
length is nearly 13 km. That distance is not, however, stretched
along the length of a long, straight lake. Threenarrows Lake is
one whose shape is controlled directly by the topography of the
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surrounding area, and thusindirectly by the geologic features of
thearea. The major geologic structure of the area, the McGregor
Bay Anticline (Photo 66),isexpressed topographically by the La
Cloche Mountains and South La Cloche Range. Silver Peak islo-
cated at the nose of the anticline where the two ranges meet.
Consequently, the shape of Threenarrows Lake with nearby
York Lake is much like a broad “V” pointing to the east. Two
wide channels join the arms of the “V”. Besides controlling the
shape of the lake, geologic factors aso control its position. The
arms of the “V” overlie the contact between the Lorrain and
Gowganda Formations and eroded rocks of the Gowganda For-
mation, while the channels joining the arms are underlain by
faults. Much of theareabetween thearmsof the“V” is underlain
by therocksof the Serpent Formation.

Because of the shape of the lake, a circle tour of much of it
may be made. One portage along the route leads from one part
of the lake to another. Alternatively, a longer tour with three
portages en route may be taken on Threenarrows and York
Lakes. Visitorsarriving from either Killarney or Little Mountain
Lake may make a short circle tour of York Lake and the eastern
part of Threenarrows L ake.

Photo 66. Threenarrows Lake viewed from Blue Ridge on the portage from Kil-
larney Lake. The La Cloche Mountains in the distance to the north and Blue
Ridge d the South La Cloche Range formlimbs of the McGregor Bay Anticline.
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The size of the lake prohibits specific reference to individual
points of geologic interest, but the general geology of the area
may be easily recognized by visitors to Threenarrows Lake. The
areas north and south of the lake are underlain by rocks of the
Lorrain Formation. Exposures along the shores are of sty
sandstone and feldspathic sandstone of the lower members of the
formation. Individual beds and sedimentary structures such as
crossbedding are easily identifiable in many of the outcrops of the
Lorrain Formation which occur around the lake. Rocks of the
Gowganda Formation underlie most of the northern and south-
ernarmsof theThreenarrows Lake “V” structure. Conglomerate,
dlty sandstone, and laminated argillite are exposed along the
shores there. The central part of the Threenarrows Lake areais
underlain by feldspathic sandstone of the Serpent Formation.
Sedimentary structures such as crossbedding, parallel lamina
tions, and ripple marks may be seen in many of the outcrops.
Bedding may aso be recognized. An examination of the dips of
the beds in outcrops exposed along the channels which join the
north and south arms of the lake leads to a recognition of the
major structure of thearea.

Although Threenarrows Lake is large, few lakes of significant
size occur near it. Numerous shallow swamps rather than lakes
have been formed on the rather flat topography of the region be-
tween the La Cloche Ranges.

Threenarrows Lake to McGregor Bay

McGregor Bay of Lake Huron may be reached from Threenar-
rows Lake by way of Kirk Creek. The route begins at the south-
west end of Threenarrows Lake at the terminus of the hiking
trail. Two liftovers, closaly spaced, mark the beginning of the
route. A number of liftoversand short portages are necessary at
several points along the route, which is approximately 4800 m
long.

Kirk Creek lies close to the contact between the Lorrain For-
mation and Gowganda Formation for the length of this route.
Outcrops exposed along the creek are of hematitic, feldspathic,
and sty sandstone of the lower members of the Lorrain Forma-
tion and of laminated argillite and conglomerate of the upper
member of the Gowganda Formation. Sedimentary structures
including bedding and crossbedding may be seen in outcrops
along the route. The McGregor Bay area is described in more
detail in alater section of this guidebook.
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Georgian Bay and Lake Huron

Georgian Bay (Photo67) and the North Channel of Lake Huron
are part of the Great Lakes waterway. In the Killarney area, this
fact has been of great importance, for both prehistoric and his-
toric development of any area have depended on the natural re-
sources there and the trade routes to them. Geologic features
have been important both topographically and economically in
the development of the Killarney area. They control the location
of channels, and the shapes of bays and harbours, while certain
typesof rocks have been quarried intermittently during a period
extending back approximately 9000 years. Because of the num-
ber and size of the bodies of water connecting to Georgian Bay
and Lake Huron in the Killarney area, each will be described in-
dividually.

Map 11. Collins Inlet.
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Collins Inlet

Callins Inlet isastraight channel approximately 20 km in length
which separates Philip Edward Island from the mainland north
of Georgian Bay (Photo 68). The west end of the channel opens
onto Georgian Bay near the mouth of the Chikanishing River,
while its east end leads into Beaverstone Bay. A large lake lies
across the channel near itseast end (Map11).

The history of Collins Inlet asawaterway isalong and impres-
siveone. Theroute was undoubtedly used in prehistoric times by
the native people of the area for it isa well protected waterway.
With the coming of the French Canadian voyageurs and the fur
trade, use of the route increased. The earliest voyageur was
probably Etienne Brulé, a contemporary of Samuel de Cham-
plain. Another notable voyageur and explorer who visited the
area was Alexander Henry. On his trip in 1761, the canoes he
used were 10 m long, 1.4 m wide at their widest point, and made
of birchbark 6 mm thick. Each canoe had eight Indian paddlers

Photo 68. Callins Inlet, looking west. Phillip Edward Iland is on the left of the
photograph, while the mainland ison the right.
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who, with the freight, made a total weight of 3.5 tonnesin each
canoe. Theroute of the voyageursled to Georgian Bay by way of
the French River. From the mouth of the French River, they tra-
velled west to the North Channel, north of Manitoulin Island.
Between the mouth of the French River and Manitoulin Island,
however, they had to cross more than 50 km of water open to the
winds and wavesof Georgian Bay. If the weather was good, and
looked asif it would remain so, the voyageurs most often contin-
ued their journey to Manitoulin Island and depended upon the
numerous small islands between them and Georgian Bay to pro-
tect them from the wind and waves. When the weather was bad,
however, they turned north into Beaverstone Bay to follow the
longer, but wdl protected route through CollinsInlet.

During the years Callins Inlet was used as a trading route, In-
dian rock paintings were found on the north shore of the chan-
nel about midway down its length. They were painted with
ochre, or iron oxide, and have become badly faded over the
years. It has been suggested that the paintings were made after
Europeans made contact with the Indians in the area, for one of
the figures in a painting of a canoe with passengers has a cross
positioned over hishead. It is believed that the crossis to indicate
that the passenger wasa priest.

Later during the trading era, the route was used by Indians
travelling to the de la Morandiére trading post at Killarney. In
1854, Alexander Murray, a geologist working in the area for the
fledgling Geological Survey of Canada, commented on the
flourishing trade between Indians of Lake Nipissing, and traders
on Lake Huron, including those at Shi-bah-ah-nah-ning, or Kil-
larney. It was little more than a decade later, however, that lum-
bering activity began to dominate the area.

A mill was first established at the mouth of the Mahzenazing
River on Collins Inlet in 1868. In 1882, it was taken over by the
Midland and North Shore Lumbering Company. The company
employed some 125 men and 16 teams of horses in its opera-
tions. The Manitoulin Expositor related in 1884 that the ex-
pected production at the mill during the next season was 2 130
000 m (7,000,000 feet) of lumber. Later, in the mid- to late-
1880s, the mill and the area to which it had lumbering rights
were acquired by the Collins Inlet Lumber Company. The com-
pany cut its timber in an area centering around lakes draining
into the Mahzenazing River. The mgjority of the timber cut was
white pine, although some red pine and hemlock were also cut.

The cutting was done during the fall and winter, and the logs
were sledded to the ice surface of the lakes to await spring brea-
kup. When breakup arrived, the logs floated downstream to the
mill where they were stored in the mill pond until needed. A
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number of flood control dams along the waterway ensured ade-
guate volumes of water for the log drive. The logs which were
supplied to the mill were cut into lumber at the rate of 6100 m
(20,000 feet) of boards aday. The lumber was shipped south to
points in Canada and the United States, or processed into pick-
ets, lath, and wooden boxes for the same markets. Special boxes
were produced for the commercial fishermen at Killarney. The
shipment of these products kept Collins Inlet as busy with large
vessals (Photo 69) as it had been earlier with trading canoes. Ac-
tivity continued at the Collins Inlet mill until 1917, when it was
destroyed by fire. Although the mill was not rebuilt, logging ac-
tivity did not cease in the Collins Inlet area. A different company
began lumbering operations on the Mahzenazing River water-
shed. It rafted thelogsthrough Collins Inlet in great boomsto its
mill at Midland. At many places along the shore of theinlet, iron
rings anchored in the rock (see Photo 77) bear witness to this pe-

Photo 69. The three-masted schooner ** Sophie™, built at Collins Inlet ca. 1910.
Photo courtesy Public Archives of Ontario.




riod of the lumbering era. The booms were chained to the rings
to either store the booms for a period of time, or hold them sta-
tionary against rough water in unprotected areas near the mouth
of the inlet. Lumbering activity continued on a very restricted
scalein thearea until 1942.

Visitors travelling to Collins Inlet may reach it by way of the
Mahzenazing River from Tyson or Johnny Lakes, from the Chi-
kanishing River, or from Georgian Bay. Access from Georgian
Bay isdirect at the west end of the inlet, and by way of Beaver-
stone Bay at the east end of the inlet. Since the most common
means of accessinto theinlet isfrom the west, via Georgian Bay
or the Chikanishing River, theinlet will be described begining at
itswest end.

Photo 70. Well preserved equivalents of the Gowganda Formation exposed

within the Grenville Provinceon thelargeisand near the west end of CollinsIn-
let. Individual pebblesareeasily recognizablein the paragneiss.

Coallins Inlet issituated within rocks of the Grenville Province.
The remarkable length and straightness of Collins Inlet results
from the fact that it overlies a fault zone. Because the fault zone
cuts across the trend of the geology in the area, outcrops along
the channel afford a good cross section of the rocks which under-
liethearea.
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Photo 71. Talus, or scree, at the base of a high outcrop of jointed gneissic rock,
north shoreaf Collins Inlet.

Paragneiss which is the equivalent of the Gowganda Forma-
tion of the Southern Province can be seen on alarge island near
the west end of Collins Inlet (Photo 70). Theisland liesjust east
of a broad peninsula which juts out from the north shore of the
inlet, and protects the rest of the channel from the wind and
waves of Georgian Bay. On the north side of the island, de-
formed laminated siltstone and conglomerate can be seen. Other
outcrops exposed on theisland and on its south shore are of de-
formed pink feldspathic sandstone. The original sedimentary
characteristics of the rock exposed on this island are remarkably
well preserved.

To the east of theisland underlain by the wdl preserved sedi-
mentary rocks, Collins Inlet widensinto bayson both sides of the
channel. Outcrops of gneissic granitic rock (orthogneiss) are ex-
posed in a number of placesin that area. Farther east, exposures
of both orthogneiss and paragneiss can be examined. The
orthogneiss is characterized by its pink to red colour, while the
paragneiss is characterized by alternating pink and grey bands
up to more than 1 m in thickness. Structural features including
gneissosity, jointing, cleavage, and lineation may be identified in
many of the outcrops along the shores of Collins Inlet (Photo
71). Small folds can be seen in some outcrops, especialy where
the alternating pink and grey layers of the paragneiss delineate
the structure. Approximately 8.8 km east of the island with the
well preserved sedimentary rocks, another feature of geological
interest may be seen. In some outcropsin that area, thin dikes of
metamorphosed diabase cut across the gneissic granite. Farther
east, deformed diabase dikes can be seen. I n a vertical outcrop of
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Photo 72. Folded diabase dike in gneissic granite, south shoreof Collins Inlet.

gneissic granite on the south side of the channel, a number of di-
abase dikes are exposed. Several of the dikes are close together
and parallel to each other. One dike, near the water's edge, has
been folded sharply to the form of an inverted “V”, or anticline
(Photo 72). It is possible that some of the other dikesin the same
outcrop are really only one dike which has also been folded, but
fold crests which would verify the presence of such folds are not

exposed. East of theoutcrops intruded by diabase dikes, gneissic
granite isagain exposed. Overburden covers the area east of the
outcrops of gneissic granite almost as far east as Mill Lake, the
lake which liesacross the channel. Outcrops lying at the entrance
to Mill Lake are wdl banded paragneiss.

127




Mill Lake isalarge lake, aimost 5 km long, and 0.8 km wide. It
overlies the same broad band of paragneiss as underlies the
Mahzenazing River, Mahzenazing Lake, and much of Tyson
Lake. Because the foliation of the rock and the band of parag-
neissboth trend northeast (Photo 73), the lake isoriented in that
direction. Paragneiss is exposed on many of the islands in the
lake, and in outcrops along much of its shore. On the north end
of Green Island, the large island near the middle of the lake, are
outcrops containing recognizable sedimentary features (Photo
74). The rock, metamorphosed orthoquartzite, contains recog-
nizable bedding surfacesfrom 5 to 20 cm apart, which strike par-
alel to the length of the lake, and dip to the northeast. The
quartz grains making up the rock are now quite coarse, for re-
crystallization of the grains of the sandstone occurred during
metamorphism. A few small dikes of pegmatitic granite intrude
the paragneiss here.

Photo 73. Paragneiss north o Collins Inlet. It is apparent that the well devel-
oped gneissosity in these rocks has a considerable effect on the configuration o
streams, rivers, lakes, and bogs, and on their location.

Just east of the mouth of the Mahzenazing River, Collins Inlet
narrows again to a channel. It is here, on the north side of the
channel, that the loading docks of the lumber company were situ-
ated. Although the docks are no longer standing, the pilings
which supported them may be seen. Judging from the size and
number of the pilings, the docks must have been impressive
structures.
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East of the former lumber company docks, the area is under-
lain by gneissic granite. The gneissic granite in the outcrop on
the south shoreat the entrance to Beaverstone Bay is highly frac-
tured. In this outcrop, which is apparently cut by the fault which
underlies Callins Inlet, the rock is broken into pieces 20 cm
across and smaller, and cemented by rock flour stained red by
hematite. Paragneiss and orthogneiss may also be examined
along the shores and on theislandsof Beaverstone Bay.

Boaters travelling through Collins Inlet may wish to return to
their starting point by way of the same route, or in the case of
large boats, by way of Beaverstone Bay and Georgian Bay.

Photo 74. Paragneiss exposed on Green Idand, Mill Lake. The gneissosity is
parallel to the bedding inthe sandstone from which the paragneiss was formed.
Theoriginal bedding is till visible.

,
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Chikanishing River

The Chikanishing River arisesin the small lakes near Silver Peak,
and flows from them through Norway, Killarney, and Freeland
Lakes to George Lake. It flows out of George Lake at the west
end of the south bay of the lake. From George Lake, the Chikan-
ishing River flows across a lowland with only minor topographic
irregularities of relatively low relief. One large bluff east of the
Chikanishing River which rises 45 m above the surrounding area
is the only discontinuity in the flat topography of the region. Al-
though the gneisses of the Grenville Province characteristically
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weather to a topography having little relief, other factors have
contributed to making the area a flat one. The deposits of post-
glacial lakes which flooded the area were laid down in any de-
pressions which may have existed in the lake's bottom, and
smoothed out whatever irregularitiesin the surface did exist. Ex-
amplesof those depositsof laminated clay with afew small drop-
stones may be seen in the high banks of the river in a few places.
The size of the dropstones which can be ice-rafted into a lake is,
however, limited only by the size of rocks available, and by the
amount of ice present to carry it. In atrench dug close to George
Lake, an ice-rafted dropstonein grey laminated clay had a maxi-
mum diameter of over 2 m.

Photo 75. Aerial photograph of the mouth of the Chikanishing River (right o
photo) and the west end of Collins Inlet.
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Photo 76. Perpendicular joint surfacesin gneissic granite haveresulted in these
“steps’ at the mouth of theChikanishing River.
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Photo 77. Iron boom ring anchored in gneissic granite at the mouth of the Chi-
kanishing River isa relicof thelogging erain theKillarney area.

Because of the deposits of the glacial 1akes which occur in the
area, few outcrops are exposed along the Chikanishing River be-
tween George Lake and its mouth. Those outcrops which do oc-
cur lie near the shore of Georgian Bay, where wind and wave ac-
tion have washed away the overburden. A hike from the landing
near the mouth of the Chikanishing River afew hundred metres
to the south (Photo 75) leads past a number of interesting geo-
logic features. The bedrock exposed in the area is gneissic gran-
ite of the Grenville Front Zone. Although the gneissosity in the
granite is rather poorly developed, jointing is wel developed.
Theindividual jointsare 1 m to several metresapart and occur in
two major sets which are nearly perpendicular to each other.
Since one set is nearly horizontal, and the other is close to verti-
cal, what looks like a giant set of stone steps has been produced in
several places near the mouth of the river (Photo 76). Iron boom
rings from the logging era can be seen anchored in rock along
the shorein that area (Photo 77). Spalling, or exfoliation, may be
observed in some places on the flat outcrops (Photo 78). Glacial
striae preserved on some of the joint surfaces indicate that the
present topography existed, at least in part, before the final gla-
cial advance in the area. Glacial erratics lie on the rock stepsin
some places. At one locality, boulders of pink granite, white
quartzite, and black diabase lie together atop the gneissic granite
(Photo 79). T he quartzite and diabase have been transported to
their present locality from somewhere north of George Lake; the
granite was transported to its present locality from somewhere
between George Lake and where it now lies.
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R R I AT L T A
Photo 78. Outcrop of gneissic granite exposed near the mouth of the Chikanish-
ing River showing scars where rock has spalled or exfoliated from the surface of
the outcrop. The spalled piecesare up to 1 cm thick on the outcrop. Elsewherein
the Killarney Provincial Park area, spalled piecesup to 60 cm thick can be seen.

Photo 79. Orthoquartzite, granite and diabase glacial erratics lying on gneissic
granite at the mouth of the Chikanishing River.
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Killarney Bay

Killarney Bay is a broad bay lying north of the peninsula on
which the town of Killarney is situated (Map 12). It generally
overlies the contact between the Southern Province and the Kil-
larney Batholith. Outcrops in which the contact occurs are expo-
sed in several localitiesal ong the shore.

The south shore of the main part of the bay is underlain by
granitic rocks of the Killarney Batholith. The north shores of the
islands and the bay, as well as the south shore of the east end of
the bay, are underlain by rocks of the Southern Province. The
contact between the rocks is best exposed in outcrops along the
east side of the channel east of Pine Island, the largest island in
Killarney Bay. In the outcrops in which the contact is exposed,
granitic rocks of the Killarney Batholith may be seen intruding

Photo 80. The faded paintings on the rock face in the centre of the photograph
were done little more than 25 years ago by students working in the area during
the summer. These paintings, which are on the north shored Killarney Bay have
been incorrectly called Indian pictographsin the past.

orthoquartzite of the Bar River Formation. The contact issharp
but irregular, with numerous small tongues of granitic rock ex-
tending from the main body of granitic rock into the orthoquart-
zite. East of Pine Island, exposures of rocks of the Gordon Lake
and Bar River Formations occur on both sides of the bay. At the
east end of Killarney Bay, where it narrows and leads through a
channel to Lamorandiere Bay, however, a different rock type is
exposed. Outcrops along the sides of the channel are of a dark,
coarse-grained igneous rock. It isthought that the rock wasorigi-
nally Nipissing Diabase, but was altered to its present state by the
heat during theintrusion of the nearby Killarney Batholith.
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Evidence of prehistoric occupation of the Killarney Bay area
has been found in raised beaches left by glacial Lake Nipissing.
At one locality on Killarney Bay, a mound containing nine buri-
als was found. Artifacts associated with the burials include cop-
per beads, a copper beaver effigy, copper chisels, a pipe, flint
spearheads, a copper axe, beaver fur, and parts of woven baskets
or mats. Radiometric dating suggests that the burial mound was
used approximately 2000 yearsago.

There are stories of ancient Indian paintings to be found on
the south shoreof Killarney Bay. These storiesare, however, just

Map 12. Killarney Bay, Lansdowne Channel, Frazer Bay, Baie Fine, and
McGregor Bay.
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that, for the paintings are neither Indian nor ancient. Although
they are so faded that they are now almost impossible to recog-
nize, the paintings are little more than 25 years old (Photo 80).
They were painted by archeology students during their spare
time while they worked at summer jobs excavating archeol ogical
sitesin the area. It is perhaps remarkable that any Indian paint-
ings survive in the area at all considering the materials with
which the Indians worked. They used iron oxides and grease,
while a cottager who has reproduced famous prehistoric art
work from all over the world on outcrops on his property com-
mented that the best modern paints available have faded consid-
erably since he started hiswork in the 1950s.
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Lansdowne Channel

Lansdowne Channel is the protected channel approximately 10
km long which leads from Killarney Bay to Frazer Bay and the
North Channel of Lake Huron (Map 12). The channel lies be-
tween Badgeley Point to the north and Badgeley, Centre, and
Partridge Islandsto the south.

The geology underlying the areas north and south of the
channel is varied. This is the first area described in the guide-
book where exposures of Paleozoic rocks may be examined, and
the topographic characteristics of areas underlain by such rocks
noted. North of Lansdowne Channel, orthoquartzite of the Lor-
rain Formation underlies the east end of Badgeley Point. The
Killarney Quarry extracted the orthoquartzite intermittently for
a period of over 50 years. Although operations have ceased at
the Killarney Quarry, a new quarry has been started on Badgeley
Island across Lansdowne Channel from the old quarry. The ma
terial removed from Badgeley Island is, however, part of the Bar
River Formation. As in other parts of the guidebook area, the
Gordon Lake Formation, which lies between the two orthoquart-
zite-bearing formations, has weathered to a low elevation and is
mostly covered by the water of the channel. Rocksof the Gordon
Lake Formation are exposed on the east end of Badgeley Island,
and on the numerous tiny islands called Badgeley Rocks. Excel-
lent examples of contact metamorphism of the siltstones of the
Gordon Lake Formation caused by the intrusion of the nearby
Killarney Batholith can be examined there. One of the few expo-
sures of Paleozoic rocksin thearea occursat the loading docks of
the Badgeley Island Quarry. There, the horizontal bedding,
blocky fracture pattern, and buff to grey colour of the limestone,
dolostone, and shale can be seen. Elsewhere along the shores of
Lansdowne Channel, there are few outcrops of Paleozoic rocks.
Because they weather easily, and have horizontal bedding, they
tend to form flat, pavement-like areas with a covering of soil.
Such areas may be seen on the south side of the west end of
Badgeley Point, and on Centre and Partridge Islands. The thin
layer of soil which covers the rocks is rich in calcium due to the
chemical composition of the limestone and dolostone. The con-
spicuous difference in the type of vegetation which grows on
areas underlain by Paleozoic rocks, as compared with the type
which grows on those underlain by Huronian sedimentary rocks,
reflects the different nutrients in the covering of the soil. Cedar
trees, juniper bushes, sumach bushes, and incidentally, poison
ivy thrive in calcium rich soil.
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Frazer Bay

Frazer Bay isa broad “V” shaped bay bounded on both sides by
high ridges of orthoquartzite. Frazer Bay may be reached from
Lansdowne Channel by either travelling into open water and
around the islands west of Badgeley Point, or by following the
narrow passage between Badgeley Point and Creak Island called
Holein the Wall Channel (Map 12). Although the channel is nar-
row and winding, it has been deepened by blasting and can be
successfully negotiated by fairly large craft.

The shape of Frazer Bay has been determined by a major geo-
logic fold structure, the Frazer Bay Anticline, which plunges to
the east. The structure is similar to the anticline which controls
the shape and location of Threenarrows Lake. I n the Frazer Bay
Anticline, erosion has levelled al but the resistant rocks of the
Lorrain Formation. Outcrops of orthoquartzite are well exposed
along both the north and south shores of Frazer Bay. Diabase
dikes may be seen cutting across the orthoquartzite in several
localities.

Baie Fine (Western Part)

Asits name implies, Baie Fine isalong, thin body of water. The
main, western, portion of Baie Fineisapproximately 13 km long,
and is consistently lessthan 1.5 km wide (Map 12). The eastern
part of the bay isan even narrower body of water which leads a
further 3 km east. The eastern extension of Baie Fine is de-
scribed more fully in the Killarney Lake to Baie Fine section of
the guidebook.

The entrance to Baie Fine lies between McGregor Point and
Frazer Point, directly across Frazer Bay from Hole in the Wall
Channel. The spectacular scenery of Baie Fineisa result of itslo-
cation between two high ridges of orthoquartzite. North of the
bay, on McGregor Point, orthoquartzite of the Lorrain Forma-
tion isexposed. South of the bay, orthoquartzite of the Bar River
Formation is exposed. A fault separates rocks of the Bar River
Formation on the north side of Frazer Point from rocks of the
Lorrain Formation on the south side of Frazer Point. Rocks of
the Gordon Lake Formation underlie Baie Fine itself, and are
exposed along its south shore, and at its east end. Sedimentary
structures such as cross laminations, ripples, starved ripples, par-
alel laminationsand mud cracks can be seen in some of the out-
crops. Diabase dikescrosscut the orthoquartzite in several places
on both the north and south sides of Baie Fine.
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McGregor Bay

McGregor Bay (Photo 81) isa large bay containing a myriad of
large and small islands and channels (Map 12). Visitorscan reach
McGregor Bay by travelling north past McGregor Point, or by
travelling down Kirk Creek from Threenarrows Lake. McGre-
gor Bay can aso be reached from Howry Creek and the
Whitefish River by way of Bay of Islands and Iroquois Bay
(Photo 82). Visitors planning to travel in McGregor Bay are ad-
vised to obtain good maps of the area first, to avoid becoming
lost. Similarly, visitorswishing to examine the geology of the area
are advised to obtain copies of the excellent geological maps of
the area, such as Maps 2316, 2317, 2318, and 2360 and Reports
138 and 160 (seebibliography, under Card, K.D.), as the geology
istoo complex to be described here.

The area is underlain by rocks of the Southern Province. Ex-

Photo 81. McGregor Bay, looking across Blue Ridge. The boats in the fore-
ground aretravelling out of Baie Fine. Photo courtesy D.G. Innes.




Rock near the town of McGregor Bay.
Note: Dreamers Rock is on the Whitefish Indian Reserve. Permissionto visit this
site must beobtained fromthe Band Council.

posures of rocks of the Mississagi, Bruce, Espanola, Serpent,
Gowganda, and Lorrain Formations can be examined in the
area. Dikes of Nipissing Diabase and olivine diabase intrude the
sedimentary rocks in several localities. Paleozoic rocks overlie
the deformed rocks of the Southern Province in a few placesin
the southwestern part of McGregor Bay.

Travellers continuing to the west should consult Guidebook
No. 4, Geology and Scenery, North Shore of Lake Hur on Region.
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PART 4

Glossary,
Bibliography

Glossary

Actinolite. A bright-green or greyish green mineral of the amphibole
group. It occurs in long, slender, needle-like crystals and in fibrous
forms (e.g. asbestos).

Agmatite. A rock composed of angular rock fragments cemented by an
intrusive igneous matrix.

Inset 6 — Agmatite

Agmatite is formed when intruding magma breaks off and sur-
rounds blocks of host rock, but does not completely melt or digest
them. The result is a type of breccia, with fragments of host rock of
any type surrounded by a matrix of the intruding igneous rock. In
this case, fragments of paragneiss are surrounded by gneissic
granite.

Almandine. A mineral of the garnet group, rich in iron and deep red to
purplishincolour. It occursin metamorphosed rocks.

Amphibole. A group of rock-forming minerals of complex composi-
tion, usually with aluminum, calcium, iron, magnesium, silica, and
water. Characterized by columnar or fibrous prismatic form.

Amygdule. A tiny gas cavity in a volcanic rock filled with late formed
minerals.

Andalusite. Analuminum silicate mineral found in some metamorphic
rocks.
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Anticline. A fold structure in which the rocks are arched, generally
sloping away in opposite directions from acommon ridge.

Argillaceous.  Applied to rocks having a notable proportion of clay in
their composition.

Argillite. A moderately metamorphosed mudstone.

Ball-and-pillow. A sedimentary structure formed when “pillows’ of
sand with round bottoms slump into mud or shale underlying the
sand.

Basalt. A volcanic rock of dark colour made up mainly of the minerals
pyroxene or amphibole, and feldspar.

Batholith. A massof igneous rock such as granite which solidified deep
within the Earth, and which occupiesan areagreater than 100 km?.

Bedding. A primary depositional layering within sedimentary rocks.

Biotite.  Black-brown mica

Brachiopod. A marine shellfish somewhat similar to a clam or oyster
but with shells that are each symetrical about a central axis, i.e. the left
and right sides of each half shell are mirror images. Fossils of bra-
chiopods are found in Paleozoic and younger rocks. They are useful
for identifying specific stratigraphic levels.

Breccia. A fragmental rock composed of large angular broken frag-
ments embedded in afiner grained matrix.

Bryozoan. A tiny invertebrate marine animal which grows in colonies
and hasa calcareous skeleton. It has lived from Paleozoic time up to the
present.

Calcareous. A substance containing calcium carbonate (CaCO3).

Calcite. A common rock-forming mineral having the composition of
calcium carbonate (CaCOy). It is the principal constituent of lime-
stone.

Cenozoic. The youngest era of geologic times, which has lasted from
approximately 65 million yearsago to the present.

Chert, jasper. An extremely fine-grained form of silica (quartz). Chert
may form by precipitating out of solution. Jasper is a form of chert
containingiron impurities which give it a reddish colour.

Chlorite. A platy rock-forming mineral, usually greenish in colour,
and made up of aluminum, iron, magnesium, silica, and water.

Chloritoid. A dark green mineral made up of iron, aluminum, silica,
and water, and found in some metamorphosed sedimentary rocks.

Cleavage. Closely spaced planes in a metamorphic rock along which
the rock splitseasily.

Climbing ripples. A sedimentary structure in which ripples climb up
the back of the next ripple downstream.

Conformable. The relationship between units of sedimentary rocksin
which the bedding is consistently parallel, indicating no break in the
depositional history of the rocks.

Conglomerate. A sedimentary rock composed of bouldersand pebbles
in a matrix of compacted sand, silt, or clay, and sometimescalled pud-
dingstone.
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Contact metamorphism. A type of metamorphism which occurs over a
small area, close to igneous intrusions. T hechangesin mineralogy and
texture are caused mainly by the heat of theintrusion.

Convolute bedding. Wavy, intricately crumpled and folded laminae
within asingle well-defined, undeformed layer of silt, overlain and un-
derlain by parallel undisturbed layers. Caused by slumping or defor-
mation of the still-plastic sediment shortly after deposition.

Crag-and-tail.  An elongate hill produced by glaciation, in which a
knob or crag of resistant bedrock occurs on the upstream side of ice
flow, and a deposit of weaker rock or till occurs on the downstream
side of iceflow, protected from glacial erosion by thecrag.

Crosshbedding. An arrangement of layers within individual beds
formed asa result of currents at the time the bed was formed, usually
in sandstone. Thelayersare sloped at an angle to the bed.

Cross laminations.  Crossbedding in which the sloping beds are less
than 1cmin thickness.

Deformation. A general term for the process of folding, faulting,
shearing, compression or extension of the rocks as a result of various
Earth forces.

Deposition. Thelaying down of rock-forming material.

Detritus. Material produced by the disintegration and weathering of
rocks that has been moved from itssiteof origin.

Diabase. A mafic intrusive igneous rock having the composition of
gabbro, and usually characterized by blade-shaped feldspar grains.

Dike. A tabular mass of intrusive igneous rock cutting across older
rock (Photos83, 84).

Photo 83. Diabase dike crosscutting quartzite o the Lorrain Formation, north
shored Narrow Bay.
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Photo84. Diabase dikes marked by rows of trees cut across orthoquartzite north
of Killarney Lake.

Diopside. A calcium and magnesium bearing pyroxene found in meta-
morphosed limestone.

Diorite. An intrusive igneous rock composed mainly of hornblende
and plagioclasefeldspar.

Dip. The angle a structural surface such as a bedding plane makes
with the horizontal.

Disconformity. ~ An unconformity in which beds above and below the
break are essentially parallel, indicating an erosional interval during
which the lower, older rockswere not structurally disturbed (folded or
tilted).

Dolomite. A rock-forming mineral having the composition of calcium
magnesium carbonate ((Ca, Mg) COy).

Dolostone. The rock composed predominantly of the mineral dolom-
ite.

Dropstone. Relatively large rock fragments which have been dropped
into fine-grained, bedded sediments and have disrupted this bedding.
These most commonly originate as fragments embedded in the bot-
tom of glacial ice. When the iceis pushed out over a seaor large lake,
the floating ice meltsand the fragments drop into the sediments which
have been accumulating on the seafloor.

Eon. Thelargest geologic time unit.

Epidote. A green rock-forming mineral made up of aluminum, calci-
um, iron, silica, and water.

Epoch. A subdivision of a Period of geologic time.

Equigranular. Said of rock composed of grainsof about thesamesize.

Era. Adivision of geologic time next in order of magnitude below an
Eon.
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Erratic (glacial). A rock fragment carried by glacial ice and deposited
when the ice melted at some distance from its source. T he fragments
range in size from pebbles to house-size blocks, but are generally
boulders.

Esker. A long, sinuous, steep sided ridge of stratified sand and gravel
deposited by astream flowing within or under a glacier.

Exfoliation. The process by which thin concentric shells of rock are
successively broken loose from the outer rock surface. It is usualy
caused by rapid temperature changesin the rock.

Inset 7— Exfoliation

Exfoliation is the result of repeated heating and cooling of the
outcrop. Overnight, the outcrops are cooled to the temperature of
the surrounding air. The following day, they are heated by the
surrounding air, and the rays of the sun. On warm, sunny days,
the surface temperature of the outcrop may rapidly increase by
many degrees. It takes time, however, for the warmth to penetrate
far into the rock. Like air, concrete, and metal, rock responds to an
increase in temperature by expanding. It is this response which
causes exfoliation to occur. When the surface temperature of the
outcrop is increased rapidly, the outer part of the outcrop expands
more rapidly than does the inner part. If this difference in expan-
sion is great enough, an unbearable stress occurs in the rock caus-
ing it to break along the interface between the warmer and cooler
parts of the rock. The surface along which the rock breaks is usu-
ally parallel to the outer surface of the outcrop, and only a few cen-
timetres from it. The sound of the rock breaking is a sharp crack,
much like a rifle shot.

Extrusive. Igneous rock which has been ejected onto the Earth's sur-
face.

Fault. A fractureor zone of fractures along which the wall rocks have
been displaced.

Feldspar. Common rock-forming minerals such as orthoclase, micro-
cline, and plagioclase, made up of calcium, sodium, potassium, alumi-
num, and silica

Feldspathic. Containing feldspar asa principa component.

Felsicrock. A term applied to light coloured igneous rocks containing
an abundance of oneor all of feldspars, feldspathoids, and silica.

Festoon crossbedding. A form of crossbedding in which the bedding
surfacesaretrough-shaped in cross-section. See Figure 7.

Flame structures.  Projection of silt or clay into the base of an overlying
sandstone bed.

Foliation. A general term for a planar arrangement of textura or
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structural featuresin any type of rock, most commonly applied to me-

tamorphic rocks.

Formation. An assemblage of sedimentary or volcanic rocks which is
easily recognized and mapped over awide area.

Fossil. Remainsor tracesof a plant or animal preserved in the Earth's
Crust.

Gabbro. A coarse-textured igneous rock having the same composition
as basalt, but intrusive, commonly asdikesor sills.

Garnet. A mineral group with varieties made up of calcium, iron, mag-
nesium, aluminum, and silica. Most common varieties are reddish and
occur in metamorphic rocks.

Gastropod. A mollusk having a distinct head with eyes and tentacles
and usually an asymetrical cal careous shell which may be spiralled, e.g.
asnail.

Gneiss. A metamorphic rock containing bands rich in granular miner-
asalternating with bandsrich in platy or micaceous minerals.

Gneissosity. Thebandinginagneiss.

Graded bedding. A type of stratification in which each layer displaysa
gradation in grain size from coarse below to fine above.

Granite. Igneous rock made up mainly of one or more feldspars, and
quartz, with lesser mica and/or hornblende. It isusually found in ba
tholiths, and isa felsic rock with a high silicacontent.

Granodiorite.  An igneous rock similar to granite, but with two-thirds
of the feldspar of intermediate plagioclasecomposition.

Graptolite. An extinct, small, colonial, marine organism which lived in
Paleozoic times. Their fossilsare found in shales and resemble small
branches of ferns.

Greenstone.  An altered or metamorphosed mafic igneous rock, usually
basalt, rich in greenish minerals such aschlorite and some amphiboles.

Greywacke. A type of sandstone containing rock fragments, and result-
ing from rapid erosion and rapid deposition.

Group. A stratigraphicdivision consistingof two or more formations.

Hematite. A common iron oxide mineral and iron ore mineral; con-
tains 70 percent iron (Fe,O3).
Hornblende. A dark green or black mineral, avariety of amphibole.

Igneousrock. Rock formed by thecrystallization of magma.

Intrusion. A body of igneous rock that hasinvaded older rocks.

Invertebrate. Animalswithout backbonesor spinal columns.

Ironformation. A thin bedded or finely laminated sedimentary rock. It
issimilar to and is often interlayered with chert, and contains 15 per-
cent or moreiron of sedimentary origin.

I sostatic rebound.  During the ice age, the weight of the ice depressed
the continents; when the ice melted, the continents rose again or re-
bounded because of their buoyancy with respect to the denser rocks
forming the Earth's mantle.

Jasper. See “Chert”.
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Photo 85. Perpendicular joint sets in gneissic granite at the mouth o the Chi-
kanishing River.

Joint. A fracture that cuts across the rock, but along which no appreci-
able movement hasoccurred (Photo 85).

Kyanite. A blueor light green mineral made up of aluminum and sili-
ca. It occursin long, thin bladed crystals and crystalline aggregatesin
schists, gneisses, and granite pegmatites.

Lava. Molten rock which reaches the Earth's surface, such as that
which issues from a volcano.

Limestone. A sedimentary rock made up largely of the carbonate min-
eral cacite.

Lineation. Parallel or subparallel orientation of linear featuressuch as
the intersection of beddingand foliation, or elongate minerals such as
hornblende.

Lithology. The physical character of arock.

Lit-par-lit. ~ Describes layered rock, the laminae of which have been
penetrated by numerous, thin, parallel sheetsof igneous rock.

Load casts. Irregularitiesat the base of a sandstone bed which project
into an underlying silt or clay bed, and are caused by slumping.

Mafic rock. A term applied to dark coloured igneous rocks composed
dominantly of the ferromagnesian silicate minerals.

Magma. A mass of molten or partially molten rock constituents,
formed at high temperatureswithin the Earth.

Magnetite. A magnetic iron oxideand ore mineral of iron (Fe;0y).

Massive. When applied to sedimentary rocks, this term is used to de-
scribe a stratified rock that occursin thick homogeneous beds without
internal structure.

Matrix. Inarock in which certain grains are much larger than others,
the grainsof smaller sizeare the matrix.
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Member. A stratigraphicdivision lower in rank than a Formation. For-
mationsare subdivided into members.

Mesozoic. The eraof geologic time which extended from 225 million
to 65 million yearsago.

Metamorphic rock. Any rock derived from pre-existing rocks by min-
eralogical, chemical or structural changes essentially in the solid state,
asa result of changes in temperature, or pressure, or both at depth in
the Earth's crust.

Metamorphism.  The adjustment in the mineralogy and texture of a
rock in response to heat and pressure imposed on the rock when it is
buried at depth in the Earth's crust.

Mica. Thefamily of rock-forming mineralswhich split readily into flat
sheets, and are made up of potassium, iron, magnesium, aluminum,
silica, and water.

Moraine. A mound of unsorted till deposited by a recedingglacier.

Mud cracks. An irregular fracture in a polygonal pattern, formed by
the shrinkage of clay, silt or mud upon drying when exposed to air.
Frequently infilled with sand and preserved in rocks.

Muscovite. Transparent white mica

Olivine. A group of rock-forming minerals composed of silicaand ei-
ther or both of iron and magnesium.

Ordovician. The Period of geologic time from 500 million to 435 mil-
lion yearsago.

Orogeny. Thecycleof eventsduring which mountainsare formed.

Orthogneiss. A gneissformed from a pre-existing igneous rock.

Orthoquartzite. A type of sandstone consisting almost entirely of well-
rounded quartz and chert grains. Indicative of considerable transport
and washingaction by water.

Paleozoic. The Era of geologic time which extended from 570 million
to 225 million yearsago.

Paragneiss. A gneiss formed from a pre-existing sedimentary rock
(Photo86).

Photo 86. Pink and grey banded paragneiss.

T
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Pegmatite. An exceptionally coarse-grained igneous rock, generally of
granitic composition.

Pelecypod. An aquatic mollusk characterized by a bilaterally symetrical
bivalve shell. Each half shell isthe mirror image of the other half shell.
Clamsand oystersare pelecypods.

Peneplain. A land surface worn down by erosion to a nearly flat plain.

Period. A fundamental unit of geological time, smaller than an Era.

Phanerozoic. The Eon of geologic time which includes the Paleozoic,
Mesozoic, and Cenozoic Eras.

Phenocryst. A relatively large crystal in a finer grained igneous rock.
Normally phenocrysts crystallized early, and changes in conditions
have caused rapid crystallization of the remaining magma.

Pleistocene. The Epoch of geologic time between 1.8 million and 10
000 yearsago during which the last iceage occurred.

Pluton. A body of igneous rock that hasformed beneath the surface of
the Earth.

Porphyry.  An igneous rock characterized by an abundance of pheno-
crysts.

Precambrian. The Eon of geologic time which encompasses al time
prior to 570 million yearsago.

Pyrite. Aniron sulphide mineral (FeS,) with a pale bronze or brass-yel-
low metallic lustre, often called “fool's gold”.

Pyroxene. A family of rock-forming minerals made up of aluminum,
calcium, iron, magnesium, and silica.

Pyrrhotite. A weakly magnetic iron sulphide mineral (FeS) with a
brownish bronze, metallic lustre.

Quartz. A rock-forming mineral composed of silica

Quartzite. A silicarich sandstone.

Quartz diorite.  An intrusive igneous rock having the composition of
diorite but with an appreciableamount of quartz.

Quartz monzonite.  An igneous rock similar to granite, containing ap-
proximately equal amounts of quartz, potassic feldspar, plagioclase
feldspar, and 5 to 10 percent of iron and magnesium silicate minerals.

Quaternary. Thesecond period of the Cenozoic Era, covering the time
span from 1.8 million yearsago to the present.

Radiometric age determination. The determination of the time that has
elapsed since the formation of the rock by the study of the amounts of
various radioactive isotopesin the rock.

Recent. The Epoch of geologic time since the disappearance of the
continental glaciersfrom North America.

Rhyolite. A volcanic rock having a composition similar to that of gran-
ite, and usually light in colour.

Ripple marks.  Undulating wave-like surfaces formed in sand or mud
by water currentsor waves.

Sandstone. A rock made up of compacted sand grains, with a high pro-
portion of quartz grains.
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Scapolite. A complex mineral made up of calcium, sodium, aluminum
and silica, and found in some metamorphosed cal careous rocks.

Scree. A heap of rock fragments accumulated at the base of acliff, bro-
ken off from thecliff by frost action.

Sedimentary. A term used to describe rocks formed of compacted de-
tritus, or by precipitation from solution.

Sedimentary dike. A tabular body of sedimentary rock crosscutting the
sedimentary layering. Formed when water-laden sand is squeezed up
through acrack in an overlying muddy layer.

Shale. A laminated rock composed of compacted or cemented mud.

Silica. A common term for silicon dioxide (SiO,).

Sill. A tabular mass of igneous intrusive rock which is paralel to the
pre-existing structures of the host rock.

Silimanite. A mineral with the composition Al,SiOg often found in
schistsand gneisses.

Siltstone. A sedimentary rock made up of very fine silt-sized mineral
grains.

Silurian.  The Period of geologic time from 435 to 400 million years
ago.

Slate. A metamorphosed mudstone having a cleavage not necessarily
parallel totheoriginal bedding.

Slump structures.  Structure formed when soft sedimentsare deformed
by the influence of gravity.

Starved ripples. Isolated crests of ripple marks, formed when there is
an insufficient supply of sand to form fully developed ripples.

Staurolite. A metamorphic mineral formed of iron, aluminum, silica,
and water which often formscross-shaped crystals.

Stock. An igneous intrusion resembling a batholith but smaller in size
(lessthan 100 km?).

Strata. A section in a sedimentary succession of consistent composi-
tion.

Striae. Long, straight, finely cut, parallel scratches or grooves in-
scribed on the bedrock surface by rock fragments embedded at the
base of a moving glacier. Striae can be used to determine the direction
the glacier moved.

Strike. The bearingof an inclined bed or other structureat itsintersec-
tion with a horizontal plane.

Syncline. A fold in which the fold limbs slope towards each other to
form atrough-like structure.

Tertiary. The first period of the Cenozoic Era, covering the span of
timefrom 65 to 1.8 million yearsago.

Till.  Unconsolidated material carried and deposited by aglacier.

Transgression. Thespread of the sea over land areas. It is marked by
marine deposits overlying land deposits, or deep water deposits over-
lying shallow water deposits.

Tremolite. An amphibole found in metamorphosed carbonate-bearing
rocks.
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Trilobite.  An extinct marine animal related to present day crabs and
lobsters. Its shell was characterized by three lobes (head, body and
tail). Trilobites are preserved as fossils in Paleozoic rocks and certain
varieties can be used to identify specificstratigraphic levels.

Turbidity current. A turbid, sediment-laden current, which flows un-
der theinfluence of gravity along the bottom of a body of water.

Unconformity. A surface of erosion separating younger deposits from
older rocks.

Varve. A thinlayer of sediment consisting of acoarser light layer grad-
ing into afiner dark layer, and related to seasonal deposition in glacial
lakes.

Volcanic rocks.  Igneous rocks that have been poured out or ejected at
or near the Earth's surface, i.e. produced by a volcano or volcanic
agencies.
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