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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 the 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 19721).

The Kagawong map area displays considerable relief (166 m) 
in the form of several pronounced, north and east facing escarp 
ments. Also present are relict Pleistocene shoreline bluffs and 
occasional drumlins formed in the overlying glacial drift. Ice sculp 
turing has further eroded the bedrock, leaving some areas as 
large scoured plateaus and others with hummocky topography. 
The escarpments are formed by strata of the Amabel, Fossil Hill, 
St. Edmund and Georgian Bay Formations. They have vertical or 
steeply inclined faces and were probably created by differential 
erosion of the Paleozoic formations The most pronounced escarp 
ment in the map area (and the highest poinl on Manitoulin Island) 
is a ridge known as the Cup and Saucer (U.T.M. 
4141500E:-507785N). Similar well pronounced escarpments of 
Silurian strata can be found at Jerusalem Hill (U.T.M. 
405950E-5Q76750N) and east and west of Ice Lake (U.T.M. 
393000E-508QOOON). Pronounced escarpments of Ordovician stra 
ta, formed entirely by the Georgian Bay Formation, are located on 
the east side of Gore Bay (U.T.M. 387500E-5087000N).

Several very prominent ridges in the bedrock can be seen 
soulh of P&rch Lake (e.g. U.T.M. 421000E-5081000N). Field work 
indicates high dip angles of the bedrock m this area, which are 
reflected in the surficial topography. From Ihe trend of these 
features relative to the Proterozoic inliers in The adjacent map area 
(Little Current map area, N.T.S. 41H/13), these features probably 
reflect draping or compaction structures over buried Proterozoic 
knolls ( Card 1978).

Within the map area there are several large lakes, including 
Lake Kagawong, Lake Manitou and a large part of Lake Min- 
demoya. The shorelines of these lakes are largely characterised 
by steep banks or escarpments, particularly on the south shores, 
providing good bedrock exposures, Elsewhere, within the map 
area, Silurian bedrock exposure is very good with both section 
and bedding plane outcrops. Ordovician strata are not as well 
exposed since glacial overburden is more extensive in the north 
ern third of the map area. The general lower drift cover has led in 
this study to a greater emphasis being placed on Silurian geology.

The Kagawong map area contains 2 Indian reserves. West Bay 
Indian Reserve (l.R.22) and Sucker Creek Indian Reserve (I.R.23). 
Mapping on these reserves was permitted in 1980.

STRATIGRAPHY 

ORDOVICIAN 

Lindsay Formation

The Lindsay Formation has 2 members (as recenlly redefined by 
Russell and Telford 1983); the Lower member consists of up to 
15.25 m of grey to grey-brown, finely crystalline to sublithographic 
limestone and dolostone. This member has moderate amounts of 
shale and has a characteristic mottled or nodular appearance. The 
Upper or Collingwood Member is a black, calcareous, petroliferous 
shale some 7.6 m thick. The contact between the members is not 
exposed on Manitoulin Island, but is reported elsewhere as grada- 
tional (Russell and Telford 1983).

Both members are fossiliferous with the Collingwood Member 
being richly fossiliferous in graptolite, brachiopod, conuiarid and 
trilobite remains. The Lower Member contains a 
brachiopod/bryozoa assemblage.

The only exposures of Lindsay Formation in the area occurs at 
Freer Point (U.T.M. 417350E-5089500N), in the northeastern part of 
the map area. These bedding plane outcrops display both the 
Lower (U.T.M 418500E-5089900N) and Collingwood Members 
(U.T.M. 419250E-5089850N) of Ihe Lindsay Formation.

Blue Mountain Formation

The overlying Blue Mountain Formation consists of about 40 m of 
soft blue-grey shale. This unit is poorly fossiliferous with some 
graptolite, trilobite and brachiopod remains. This unit is not 
petroliferous.

These strata were formerly termed the Sheguiandah Member 
of the Whitby Formation, but are being renamed here in accor 
dance with the nomenclature now in use in southern Ontario 
(Russell and Telford 1983).

The Blue Mountain Formation is quite recessive and only has 
three outcrops in this map area located in the ditch adjacent to 
Highway 540, west of Sucker Creek Indian Reserve (U.T.M. 
41BOOOE-5088000N).

Georgian Bay Formation

The Georgian Bay Formation conformably overlies the Blue Moun 
tain Formation. The contact between these units is not exposed on 
the island, but the base of the Georgian Bay is usually placed at 
the first appearance of carbonate hardbands in the shales.

Liberty (1972c) mapped the Georgian Bay Formation using 3 
subunits: 1) Lower Member (Wikwemikongsing), an alternating 
sequence of blue-grey shale with carbonate hardbands; 2) Upper 
Member. Lower Submember (Meaford); a bluish-grey, fine-grained 
argillaceous limestone; 3) Upper Member, Upper Submember 
(Kagawong): a brown and grey, finely crystalline limestone and 
dolostone.

The maximum thickness of the Georgian Bay Formation in this 
map area is 107.6 m. Contacts between the subunils are poorly 
exposed on the island, making field identification of the units 
difficult. The Georgian Bay Formation is quite fossiliferous 
throughout, particularly in its upper member in which several 
biostromes have been noted. Fossils present include brachiopods, 
bryozoa. pelecypods, gastropods and corals. The Lower Member 
(Wikwemikongsing) is poorly exposed within the map area due to 
its recessive nature, mostly outcropping as mud slopes. The Upper 
Member, Lower Submember (Meaford) is much better exposed, 
particularly around Kagawong Village. Within the village is the 
scenic Bridal Veil Falls, where a stream cut section displays 
Meaford strata (U.T.M. 402550E-5083500N). At West Bay Village 
(U.T.M. 410600E-5072500N) adjacent to Highway 540, a large 
road-cut displays about a metre of Silurian (Manitoulin Formation) 
strata, underlain by several metres of the Kagawong Submember.

SILURIAN 

Manitoulin Formation

The Lower Silurian Manitoulin Formation disconformably overlies 
ihe Georgian Bay Formation. .The contact is exposed at 2 places 
within the map area, the previously mentioned outcrop at West 
Bay (U.T.M. 410600E-5072500N) and in a road-cut west of 
Kagawong Village (U.T.M 400200E-5085250N). The contact is 
marked by the change from the brown and grey, finely crystalline 
limestones and dolostones of the uppermost Georgian Bay Forma 
tion to blue-grey, buff weathering, finely crystalline dolostones of 
the Manitoulin Formation. The contact is devoid of scour, rill or 
other features indicative of extended periods of erosion, although 
a few centimetres of silty shale are found separating the two 
formations.

The Manitoulin Formation contains both biohermal and inter- 
biohermal deposits. The bioherms occur east of Gore Bay, pre 
dominantly m the more southerly outcrops of the formation (Fay 
and Copper 1982). The interbioherma! beds (thinly bedded, flat- 
lying) have a total thickness of about 9 m Thicknesses of up to 
15.5 m are found in the bioherms which are massive, irregular or 
unbedded Drilling by the Ontario Geological Survey (Johnson and 
Telford 1981 b) suggests that the larger bioherms stand directly on 
the Silunan-Qrdovician disconformity surface.

Between Green Bay and Perch Lake there are a number of 
knolls and ridges (e.g. U.T.M. 421500E-5083500N) that are capped 
by thm bedded strata of the Manitoulin Formation. Local dip 
angles, combined with anomalous thicknesses (indicated by the 
relief) suggest that these features represent draping of Manitoulin 
strata over subsurface structures. The trend of Proterozoic knolls 
on the adjacent map area (Little Current map area, N.T.S. 41H/13) 
suggests lhat these subsurface bodies are quartzite ridges.

The inierbiohermal beds are sparsely fossiliferous with a 
brachiopod/coral assemblage. Common in an abandoned wayside 
quarry and road-cut west of Kagawong (U.T.M 
400200E-5085250N), is the fossil cystoid Brachycystites. Although 
diagnostic of Ihe Manitoulin Formation, this fossil is rare in other 
exposures.

Cabot Head Formation

The overlying Cabot Head. Dyer Bay. Wingfield and St. Edmund 
Formations were previously designated as members of the Cabot 
Head Formation (Liberty and Bolton 1971; Liberty 1972). However, 
the current field work has shown these units to be discrete and 
mappable. Thus they should be accorded full formational status. 
This nomenclature was used by Bolton (1957) and earlier workers.

Conformably overlying the Manitoulin Formation, the Cabot 
Head Formation consists of up to 16.7 m of red and green 
unfossiliferous shales in this map area. The contact between the 2 
formations is not exposed on Manitoulin Island. Diamond drill core 
taken by the Ontario Geological Survey (Johnson and Telford 
1981a, 1981b) from the Cabot Head, contains frequent evaporitic 
partings and fracture infillings. An excellent road-cul showing the 
contact between the Cabot Head and overlying Dyer Bay Forma 
tion is located at Ice Lake (U.T.M. 390500E-5083400N). At this 
locality the upper Cabot Head Formation contains several thin 
lithographic dolostone beds marking the location of the Cabot 
Head-Dyer Bay contaci which is usually placed at the top of the 
uppermost green shales.
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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 111, abundant crinoid debris 
16p Facies III, abundant pentamerid brachiopods

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

15c* Facies II, abundant crinoidal debris

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

14b* Facies l, richly fossiliferous

14ch* Facies l. abundant nodular chert

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

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

Wingfield Formation: Dolostone, fine to medium 
crystalline, buff to grey-brown, thinly bedded,
fossiliferous

Dyer Bay Formation: Interbedded dolostone and
shale

LOWER SILURIAN "

Cabot Head Formation: Shales, red and green

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

DtSCONFORMlTY

UPPER ORDOVICIAN

2 -:tO

Dyer Bay Formation

Conformably overlying the Cabot Head Formation, the Dyer Bay 
Formation consists of a buff-brown, fine to medio-crystalline 
dolostone with frequent shale partings, A complete section through 
the formation is well exposed at the Ice Lake road-cut (U.T.M. 
390500E-5083400N). The formation is about 6 m thick in the map 
area and moderately fossiliferous: the lower part is rich in the 
distinctive pentamerid brachiopod Virgiana. Higher in the formation 
these brachiopods are replaced by a coral/bryozoan assemblage. 
Bioturbated features and small scale sedimentary structures such 
as ripple cross lamination are common.

Wingfield Formation

The Wingfield Formation conformably overlies the Dyer Bay 
Formation with a sharp and well exposed contact at Ice Lake 
(U.T.M. 390500E-5083400N-). The Wingfield Formation consists of 
up to 11 m of thinly bedded, fine-grained, brown dolostone inter 
bedded with green shale. Wingfield strata have a characteristic 
pale green weathering colour.

The unit is sparsely fossiliferous except for minor beds of 
small gastropods and ostracods (e.g. Jerusalem Hill, U.T.M, 
405600E - 5076500N).The strata frequently display shallow water 

sedimentary features such as ripple marks and dessication

St. Edmund Member (Cabot Head Formation) and the Mindemoya 
Formation (Liberty 1972) constitute a single rock unit. The name 
St. Edmund has priority (introduced by Williams 1919) and is 
therefore used here, with formational status, to define those strata 
lying stratigraphically between the Wingfield and Fossil Hill Forma 
tions.

The St. Edmund Formation conformably overlies the Wingfield 
Formation The contact is placed at the last appearance of green 
shales of the underlying Wingfield. This contact is only known 
from drill core (Johnson and Telford 198la, 1981 b).

The St. Edmund Formation is about 18 m thick in the map area 
and consists of a thin and evenly bedded pale-grey lithographic 
dolostone alternating with brown, fine to mediocrystalline 
dolostone, The unit is poorly fossiliferous and possesses thin 
partings causing the beds to weather into a series of small 
"bricks". Due to their somewhat recessive nature, St. Edmund 
strata are usually found outcropping below the top of the escarp 
ments (e.g. Cup and Saucer. lower part, U.T.M. 
414200E-5077950N). Prominent in several sections in the map 
area is the so-called "oncolite bed", a bed of bulbous 
stromatoporoids which occurs near the top of the formation and 
can be used as a marker horizon across the island.

Fossil Hill Formation

area
cracks. The upper contact of the unit is not exposed in the map Subsurface data (Johnson and Telford 1981a, 1981b) and field

work across the island in the present study, has led to a more 
restrictive definition for the Fossil Hill Formation. This formation 
disconformably overlies the St. Edmund Formation and consists of 
up to 23 m of buff to grey.brown tnin and irregularly bedded, fine
to coarselV crystalline dolostone. The sharp lower contact is seen 
at tne comP|ete Cup and Saucer section (U.T.M. 414200E- 
5077950N). About 1.5 m above the base of the Fossil Hill is an

Qt en H c ti it. tamuna Formation

Field mapping and subsurface studies (Johnson and Telford 
1981a, I981b) carried out in this map area and elsewhere on 
Manitoulin Island have shown that strata formerly separated into

interbed of the underlying St. Edmund (lithographic) lithology. This 
0.5 to 2 m thick bed is found across the island and can be used 
as a marker horizon (i.e. "False Mindemoya").

The Fossil Hill Formation is richly fossiliferous with a silicified 
fauna including coral, brachiopod and stromatoporoid material. 
The fossils are often disorientated and disarticulated. Chert is very 
common in the upper part of the unit, mostly as irregular nodules 
or burrow and fossil infillings.

The upper contact with the Amabel Formation is sharp and 
well exposed in the Cup and Saucer section.

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 
lilhologies have been grouped into 4 facies associations as fol 
lows:
Facies l (Unit 14,14b,14ch); A thinly bedded, finely crystalline silty 

brown dolostone, this unit is mostly unfossiliferous but 
localized patches can be biostromal (14b) and/or rich m 
chert (Uch).

Facies II (Unit 15,i5c): A massive to thinly bedded, finely cry 
stalline, blue to buff dolostone, outcropping ir a mound or 
hummocky relief Some of these mounds are of reefal 
origin, and some areas are rich in crinoid debris (15c), 

Facies III (Unil 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 brach 

iopod (16p) and crinoid remains (16c).
Facies IV (Unit 17): A massive granular lo powdery, white, unfos 

siliferous dolostone previously mapped as Guelph Forma 
tion (Liberty 1972).

Within the map area the Amabel Formation has a maximum 
recorded thickness of aboul 24 m (noted at the Cup and Saucer 
section U.T.M. 414510E-5077850N). Of the above facies, only 
Facies 111 (Map Unit 16-16p) is present within this map area. The 
exposed strata contain some areas having abundant pentamerid 
brachiopods (Unit !6p) while other areas are barren of identifiable 
fossils {Unit 16). The general lithology in bolh these areas is the 
same. The pentamerids (when present) are found as a series of 
leached out moulds and casts, on exposed surfaces. The massive 
Amabel strata wilhin this map area are more resistant to erosion 
than other strata, resulting in most outcrops occurring as promi 
nent escarpments. The Cup and Saucer section is the most signifi 
cant escarpment within the map area. An additional pronounced 
escarpment occurs at Stone's Lake (U.T.M. 38300E-5073800N) and 
Perivale (U.T.M. 398200E- 5068950N).

ECONOMIC GEOLOGY

Some 30 recorded oil and gas wells have been drilled in the 
Kagawong map area, mostly to the south of the town of Gore Bay 
(Johnson and Telford 1981 a). Several shows were recorded al 
though available information does not permit reasonable assess 
ment of the results.

Adjacent to the Cup and Saucer (U.T.M. 414330E-5078750N) 
is a quarry which produces thin bedded St. Edmund Formation 
strata for general fill, particularly road base. Due to the jointing 
and bedding of this rock, very little preparation is required prior to 
its usage. A small quarry west of Kagawong Village (U.T.M.

400200E-5085250N), has also been utilised for road base, but has 
not been active for many years.
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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)

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 and very finely crystalline, thinly 
bedded, moderately fossiliferous

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

Basal Beds: Shales and sandslones, red and 
green

UNCONFORMITY

PRECAMBRIAN
PROTEROZOIC

Bar River and Lorrain Formations: (Huronian 
Supergroup, Cobalt Group) quartzite and 
orthoquartzites 

* Not present in this map area

SOURCES OF INFORMATION

Topography from map 41G/16 of the Naiional Topographic Series.

Additional geological information from 29 drill cores laken on 
Manitoulin between 1978 and 1980 (Johnson and Telford 1981a. 
1981 b).

Location of Manitoulin Formation bioherms provided by P. Copper 
(Laurentian University).


