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MARGINAL NOTES

Mapping of Paleozoic rocks of Manitoulin Island formed part of the 
Manitoulin island Limestone-Dolostone Assessment Project. This 
project was funded by the Ontario Ministry of Northern Affairs 
through Ihe Northern Ontario Geological Survey (NOGS) program. 
The principle objective of this project was to produce maps show 
ing the distribution of Ihe limestones and dolostones on the island 
according to their quality and usefulness as construction and 
metallurgical processing material. However, in collecting data for 
this purpose, new information on the Paleozoic stratigraphy of the 
island became available, thus allowing production of new geologi 
cal maps. These new maps constitute revisions to earlier maps 
prepared by Dr. B.A. Liberty and published in 1972. based on field 
work made during the period 1954 to 1957 (Liberty 1972a, 1972b, 
1972C. 1972d, 1972e. and 1972f).

The topography of the Manitowaning map area shows a con 
siderable amount of relief (105 m.) predominantly in the form of 
escarpments. The terrain between these features is hummocky or 
gently rolling. Glacial drift is thin throughout most of The map area, 
with most topographic features attributable to bedrock carving. 
Decreased bedrock exposure in the northern part of the map area 
reflects the slightly thicker drift in this area. The escarpments 
havtf an approximate northeast to southwest lineation which par 
allels the ice flow direction of the most recent Pleistocene glaci 
ation Ice action has peneplaned and carved the bedrock leaving 
large areas (of the more massive bedrock units) in a 
"whale-back" or hummocky topography.

Bedrock strata on Manitoulin Island dip to the southwest at 
6.1 m per kilometre or less. Glacial erosion of the strata, combined 
with this regional dip, has resulted in outcrop of older strata in the 
northeasterly pan of the map area, with successively younger 
strata being present to the south and west. The shorelines of 
Georgian Bay to the east. Lake Huron to the south, South Bay and 
Lake Manitou to the north and west provide good section expo 
sures including many of the formationai contacts within the map 
area. Relict shoreline material of Glacial Lakes Algonquin and 
Nipissing is common above the existing lake levels, and tends to 
obscure some sections. Generally, bedrock exposure within the 
map area is good although it deteriorates to the northwest and is 
poor for the Ordovician units.

The lower general purity of the Ordovician carbonate units, 
combined with thicker glacial drift cover over these rocks, has led 
in the present study to a greater emphasis being placed on 
Silurian rocks.

STRATIGRAPHY
ORDOVICIAN

Georgian Bay Formation

The oldest Paleozoic rock unit present in the map area is the 
Upper Ordovician Georgian Bay Formation. Liberty (1972) divided 
[he formation into 3 subunits:
1) Lower Member (Wikwemikongsing); an alternating sequence 

of blue-grey shale with lesser carbonate hardbands.
2) Upper Member, Lower Submember (Meaford): a blue-grey, 

fine grained argillaceous limestone with equal amounts of 
blue-grey shale.

3) Upper Member, Upper Submember (Kagawong); a brown and 
grey finely crystalline limestone and dolostone.
Contacts between these subunits are poorly exposed on the 

island, making field identification of the units difficult. Therefore, 
delineation of the subunits within the formation was not attempted 
and detailed consideration was given only to the upper contact of 
the formation. Excellent exposures of the formation occur at the 
Clay Cliffs (UTM 453500E - 5065500N) and around Manitowan 
ing Bay (U.T.M. 438000E - 5065000N). The total combined thick 
ness of the Georgian Bay Formation in the Manitowaning area is 
103.7 m.

The Georgian Bay Formation is quite fossiliferous throughout, 
particularly in its upper part in which several biostromes have 
been reported (Liberty 1968) Faunal types common in this forma 
tion include brachiopods. bryozoans, pelecypods, gastropods, and 
corals.

SILURIAN 

Manitoulin Formation

The Lower Silurian Manitoulin Formation disconformably overlies 
the Georgian Bay Formation. The contact is not exposed within the 
map area. Elsewhere on the island (Little Current map area. N.T.S. 
41H/13; U.T.M. 424600E - 5086800N). the exposed contact is 
sharp and easily recognized by the change from the brown and 
grey, finely crystalline limestone of the uppermost Georgian Bay 
strata to blue-grey, buff weathering, finely crystalline dolostones 
of the Manitoulin Formation. Tne contact is devoid of scour, rill or 
other features, indicative of extended periods of erosion. A few 
centimetres of shaly siltstone separate the 2 formations.

Within the map area. Ihe Manitoulin Formation contains boih 
biohermal (massive irregular knobs) and interbiohermal (thin bed 
ded and Hat lying) deposits. Interbiohermal parts of the formation 
are about 9.0 m thick, but thicken up to 15.5 m where the 
bioherms are found. Drilling by the Ontario Geological Survey 
(Johnson and Telford 198la. 1981 b), suggests that the larger 
bioherms stand directly on rocks of the Georgian Bay Formation. 
Although most Manitoulin strata encountered within the map area 
are inter-biohermal. some prominent bioherms were noted, e.g. the 
well-known "Manitowaning Reef" found about 3.5 km south of 
Manitowaning on Highway 6 (formerly 68) (Grawbarger 1977, Fay 
and Copper 1982) and others near Tamarack Point (U.T.M. 
443500E - 5051 DOON).

Both biohermal and interbiohermal strata of the Manitoulin 
Formation are sparsely fossiliferous. In the former, the original 
fauna has been partially destroyed by dolomitization. Fauna pre 
sent is predominantly a brachiopod-coral assemblage, mostly oc 
curring as leached "cavities" in the biohermal beds. Interbioher 
mal strata tend to contain a better preserved assemblage of small 
brachiopods and corals.

Cabot Head Formation

The overlying Cabot Head. Dyer Bay. Wingfieid and St. Edmund 
Formations were previously designated as members ol the Cabot 
Head Formation (Liberty and Bolton 1971. Liberty 1972). However, 
the field work in this project has shown these units to be discrete 
mappable units and they should thus be accorded full formationai 
status. This nomenclature was used by Bolton (1957) and earlier 
workers.

Disconformably overlying the Manitoulin Formation, the Cabot 
Head Formation consists of red and green shales. Cores from this 
formation (Johnson and Telford 1981 a, 1981 b) frequently contain 
several bands of evaporitic minerals. Due to the recessive nature 
of the shales, exposures of the unit are rare, Within the present 
map area the Cabot Head is about 17 m thick. The contact 
between the Manitoulin and Cabot Head Formations is not ex 
posed in the map area or elsewhere on Manitoulin Island

Dyer Bay Formation

This unit overlies the shales of the Cabot Head Formation. The 
contact is not exposed in the map area, but may be seen in an 
adjacent area (Ice Lake Road-Cut, Kagawong map area, N.T.S. 
41 G/16, U.T.M. 390250E - 5083400N). The contact there is sharp, 
with the top of the Cabot Head Formation placed at the last 
appearance of green shales.

The Dyer Bay Formation consists of about 6 m of blue-grey 
(unweathered) thinly bedded, highly fossiliferous mediocrystallme 
dolostone. The unil is characterized by an abundance of the 
brachiopod Virgiana m the lower part and abundant bryozoans in 
the upper part. This formation weathers buff-brown, with its fresh 
colour only evident in recent exposures, Shaly, recessive partings 
are observed at most localities particularly near the top of the 
formation. While subcropping quite extensively beneath glacial 
deposits, the only exposure of the Dyer Bay Formation in the map 
area occurs adjacent to Redcliffe Bight (U.T.M. 442350E - 
5049750N).

Wingfieid Formation
Overlying the Dyer Bay Formation, the Wingfieid Formation con 
sists of about 10 m of thinly bedded, brown dolostone interbedded 
with green shale. The contact between these 2 units is not ex 
posed within the map area, although elsewhere on the island (Ice 
Lake Road-Cut, Kagawong map area. N.T.S. 41G/16, U.T.M. 
390250E - 5083400N) it is sharp, wilh the coniacl being marked 
by the first appearance of green shales of the Wingfieid Forma 
tion.

The Wingfieid Formation is poorly fossiliferous with a sparse 
ostracod and lingulid brachiopod assemblage. Frequently, out 
crops display shallow water depositional features such as ripple 
marks and dessication cracks.

St. Edmund Formation

Field mapping and subsurface studies (Johnson and Telford 
1981a. 1981b) carried out in this map area and elsewhere on 
Manitoulin Island have shown that strata formerly separated into 
the St. Edmund Member (Cabot Head Formation) and Mmdemoya 
Formation (Liberty 1972) constitute a single rock unit. The name 
St. Edmund has priority (introduced by Williams 1919) and is 
therefore used here, with formationai status, to define those strata 
lying stratigraphically between the Wingfieid and Fossil Hill Forma 
tions.

The St. Edmund Formation overlies the Wingfieid Formation. 
The base of the S; Edmund is placed immediately above the last 
appearance of green shales of the Wingfieid Formation. The 
contact between these units has only been observed m drill cores 
(Johnson and Telford 1981a. 1981b) and is gradational at some 
localities. The St. Edmund Formation consists (in the map area) of 
about 10 m of thin and evenly bedded, pale grey, lithographic 
dolostone, alternating with thicker beds of a brown, finely cry 
stalline dolostone. The strata are white weathering, and due to the 
thin bedding and frequent vertical jointing, weather into small
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Amabel Formation (Facies IV): Dolostone, 
granular, soft, white, massive

Amabel Formation (Facies III): Dolostone.
medium to finely crystalline, blue-grey, massive
to thickly bedded

16c Facies III, abundant crinoid debris 
I6p* Facies III. abundant pentamend brachiopods

Amabel Formation (Facies II): Dolostone, medium 
to finely crystalline, blue-grey to buff, massive, 
minor thin bedding, lenticular bodies forming 
hummocky topography

!5c Facies II, abundant crinoid debris

Amabel Formation (Facies l): Doloslone, finely 
crystalline, brown, thinly bedded

Ub Facies l, richly fossiliferous 
14ch Facies l, abundant nodular chert

Fossil Hill Formation: Dolostone, fine lo coarsely 
crystalline, buff-brown, thinly bedded, chert rich 
in upper part

St. Edmund Formation- Dolostone, pale grey 
lithographic to buff-brown finely crystalline , 
thin to medium bedding

Wingfield Formation: Interbedded dolostone and
shale

Dyer Bay Formation: Dolostone, fine to medium 
crystalline, buff lo grey-brown, thinly bedded, 
fossiliferous

LOWER SILURIAN

Cabot Head Formation: Shales, red and green

Manitoulin Formation: Dolostone, fine to medium 
crystalline, thinly bedded, locally massive

Georgian Bay Formation: Interbedded limestone, 
dolostone, increasing shale to base

Blue Mountain Formation: Shale, soft, blue-grey 
(argillaceous)

Lindsay Formation: Limestone, finely crystalline 
to sublithographic, partly argillaceous, minor 
dolostones, thinly bedded, overlain by black 
petroliferous shales (calcareous)
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brick-sized blocks. The unit is very poorly fossiliferous except for 
the "oncolite bed", a 1 m bed of bulbous stromatoporoids. found 
near the top of the formation. The "oncolite bed" has been traced 
in the surface and subsurface as far east as Fossil Hill (UTM. 
430000E - 5058400N) and was observed farther east on the 
Wikwemikong Reserve.

The best exposures of the formation are in cliffs south of
Sandfield Bay (U.T.M. 425000E - 5062250N) and at White Cliff 
(U.T.M. 439150E - 5044950N).

Fossil Hill Formation
Subsurface data (Johnson and Telford 1981a. 1981b) and field 
mapping across Manitoulin Island has led to a more restrictive 
definition of the Fossil Hill Formation. This formation overlies the 
St. Edmund Formation and consists of up to 23 m of buff to 
grey-brown, thin and irregularly bedded, fine to coarsely cry 
stalline dolostone. The contact between the Fossil Hill and under 
lying St. Edmund is sharp but devoid of evidence of extended 
periods of erosion. Between 2 lo 4 m above the base of the Fossil 
Hill Formation is a 1 m bed having the same lithology as the 
uppermost strata of the underlying St. Edmund Formation. This bed 
has been informally called the "False Mmdemoya" and can be 
used as a marker horizon across the island.

The Fossil Hill Formation is characterised by abundant well 
preserved fossils which are found throughout the unit. The fauna 
includes rugose and tabulate corals, pentamerid brachiopods,

stromatoporoids. and algal remains. The fossils are frequently 
disoriented and disarticulated but as they are silicified they stand 
out in "bas" relief on weathered surfaces. Also characteristic of 
the Fossil Hill Formation is chert, present as beds, nodules, and 
bioturbation infillings. The chert is most abundant in the upper part 
of the formation.

The type locality of this formation is at Fossil Hill (U.T.M. 
429760E - 5058330N) at the intersection of Eagles Nest Road and 
Highway 6 (Williams 1919, Bolton 1957). Only the lower part of the 
formation is exposed at this locality and it is now almost devoid of 
its' original, spectacular fossil content.

Amabel Formation

The stratigraphy of the Amabel Formation on Manitoulin Island has 
proven to be more complex than previously reported. The forma 
tion is composed of various types of dolostone ranging from thinly 
bedded, buff-brown chert rich material to massive, blue-grey rocks 
of very high chemical purity. Nine recurring field-identifiable 
lithologies have been grouped into 4 facies associations, as fol 
lows:
Facies l (Units 14,14ch,14b): A thinly bedded, finely crystalline, 

silty brown dolostone. This unit is mostly unfossililerous but 
can be locally biostromal (14b). It can be rich in chert 
(Uch).

Facies II (Units 15,15c): Massive to thinly bedded, finely cry 
stalline, blue to buff dolostone, outcropping in mounds with

hummocky relief. Some of these mounds are of reefal 
origin and some areas are ncn in crinoid debris (I5c).

Facies III (Units 16,16p. 16c): A massive, finely crystalline, blue- 
grey, cream-buff weathering dolostone, outcropping as thick 
sheets. Parts of this facies are rich in pentamerid brachio 
pods (16p) or crinoid remains (16c).

Facies IV (Unit 17): A massive, granular to powdery, white, unfos- 
siliferous dolostone, previously mapped as Guelph Forma 
tion (Liberty 1972)

Overlying the Fossil Hill Formation with sharp contact (for 
most part), the Amabel Formation within the map area has a 
maximum thickness of about 39.5 m. Subsurface study and field 
mapping suggest all 4 facies types are present within the map 
area and they usually occur in the stratigraphic order listed.

Facies l overlies the Fossil Hill Formation throughout most of 
the map area. Due to the similarity between Fossil Hill and Facies 
l strata, field identification at times becomes difficult. However, as 
the Facies l rocks are mostly unfossiliferous. thinner bedded, silty, 
and more evenly crystalline than the Fossil Hill, the mapping is 
considerec accurate.

Facies II rocks are mostly overlying Facies l strata in the 
southern portion of the Wikwemikong Indian Reserve and in a 
number of outliers to the northwest. The contact between this unit 
and Facies l appears to be mostly gradational across the map 
area. Ice sculpturing has probably been more vigorous on the 
Facies II strata, than on other massive Amabel units (as Facies II 
rocks display Ihe widest variety of local bedding angles making

them more susceptible to ice removal). The hummocky nature of 
this unit partly reflects biohermal build-up and partly ice sculptur 
ing although the origin of these features is often difficult to 
determine. Local crinoid debris-rich mounds are common in Facies 
II strata. Where sufficiently common these have been mapped as 
a separate sub-facies (Unit 15c). Occasional chert nodules have 
been noted in Facies II rocks.

Facies III rocks may overlie, but are probably laterally equiv 
alent to Facies II rocks. The exposed, ice- sculptured surfaces of 
Facies III strata show considerable relief, although the sculpturing 
is usually less than is found in Facies II strata. Facies 111 strata 
outcrop as single massive beds, often 3 or more metres in thick 
ness. West of this map area, Facies 111 strata may include large 
areas rich in pentamerid brachiopods. These are mapped sepa 
rately (Unit I6p), although they have the same general lithology 
as other Facies III rocks.

Strata designated as Facies IV have previously been mapped 
as Guelph Formaton (Liberty 1972). This facies contains white, 
chemically pure bul poorly durable dolostone and usually overlies 
Facies l strata. Exposed at Roberts Bay (UT.M. 42B900E - 
5046850N) is a section of about 29 m of Facies l material overlain 
by 7 m of Facies IV strata. Facies IV strata appear in outcrop to be 
very similar to highly weathered parts of Facies III. Indeed it is 
possible that Facies IV rocks may. be intensely leached Facies III 
rocks.

ECONOMIC GEOLOGY

The only dolostone quarry located in the Manitowaning map area 
is the Leason quarry near South Baymouth. This operation ex 
tracted large blocks of massive Amabel (Unit 16c) for the con 
struction of the South Bay Ferry Dock. Some preliminary quarry 
development work, including building of access roads, drilling test 
holes and estimating tonnages has been carried out in the south 
ern part of the Wikwemikong Unceded Indian Reserve.

At least 35 oil and gas wells have been drilled in the map 
area; none were significant producers, although several had gas 
shows (Johnson and Telford 1981 a).
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MIDDLE-UPPER ORDOVICIAN

Verulam Formation: Limestone and shale, 
alternation, limestone is coarsely crystalline to 
sublithographic, partly bioclastic and 
argillaceous, fossiliferous, shale and limestone 
are blue-grey

Bobcaygeon Formation: Limestone, 
sublithographic, very finely crystalline, thinly 
bedded and moderately fossiliferous

Gull River Formation: Limestone, finely 
crystalline to granular dark grey, grading into 
lithographic pale grey

Basal Beds: Shales and sandstones, red and
green
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