
THESE TERMS GOVERN YOUR USE OF THIS DOCUMENT  
 

Your use of this Ontario Geological Survey document (the “Content”) is governed by the 
terms set out on this page (“Terms of Use”). By downloading this Content, you (the 

“User”) have accepted, and have agreed to be bound by, the Terms of Use. 
 

Content:  This Content is offered by the Province of Ontario’s Ministry of Northern Development and 
Mines (MNDM) as a public service, on an “as-is” basis. Recommendations and statements of opinion 
expressed in the Content are those of the author or authors and are not to be construed as statement of 
government policy. You are solely responsible for your use of the Content. You should not rely on the 
Content for legal advice nor as authoritative in your particular circumstances. Users should verify the 
accuracy and applicability of any Content before acting on it. MNDM does not guarantee, or make any 
warranty express or implied, that the Content is current, accurate, complete or reliable. MNDM is not 
responsible for any damage however caused, which results, directly or indirectly, from your use of the 
Content. MNDM assumes no legal liability or responsibility for the Content whatsoever. 
 
Links to Other Web Sites: This Content may contain links, to Web sites that are not operated by MNDM. 
Linked Web sites may not be available in French. MNDM neither endorses nor assumes any 
responsibility for the safety, accuracy or availability of linked Web sites or the information contained on 
them. The linked Web sites, their operation and content are the responsibility of the person or entity for 
which they were created or maintained (the “Owner”). Both your use of a linked Web site, and your right 
to use or reproduce information or materials from a linked Web site, are subject to the terms of use 
governing that particular Web site. Any comments or inquiries regarding a linked Web site must be 
directed to its Owner. 
 
Copyright:  Canadian and international intellectual property laws protect the Content. Unless otherwise 
indicated, copyright is held by the Queen’s Printer for Ontario. 
 
It is recommended that reference to the Content be made in the following form: <Author’s last name>, 
<Initials> <year of publication>. <Content title>; Ontario Geological Survey, <Content publication series 
and number>, <total number of pages>p. 
 
Use and Reproduction of Content: The Content may be used and reproduced only in accordance with 
applicable intellectual property laws.  Non-commercial use of unsubstantial excerpts of the Content is 
permitted provided that appropriate credit is given and Crown copyright is acknowledged. Any substantial 
reproduction of the Content or any commercial use of all or part of the Content is prohibited without the 
prior written permission of MNDM. Substantial reproduction includes the reproduction of any illustration or 
figure, such as, but not limited to graphs, charts and maps. Commercial use includes commercial 
distribution of the Content, the reproduction of multiple copies of the Content for any purpose whether or 
not commercial, use of the Content in commercial publications, and the creation of value-added products 
using the Content. 
 
Contact:   

FOR FURTHER 
INFORMATION ON PLEASE CONTACT: BY TELEPHONE: BY E-MAIL: 

The Reproduction of 
Content 

MNDM Publication 
Services 

Local: (705) 670-5691 
Toll Free: 1-888-415-9845, ext. 

5691 (inside Canada,  
United States) 

Pubsales@ndm.gov.on.ca

The Purchase of 
MNDM Publications 

MNDM Publication 
Sales 

Local: (705) 670-5691 
Toll Free: 1-888-415-9845, ext. 

5691 (inside Canada,  
United States) 

Pubsales@ndm.gov.on.ca

Crown Copyright Queen’s Printer Local: (416) 326-2678 
Toll Free: 1-800-668-9938 

(inside Canada,  
United States) 

Copyright@gov.on.ca

 

mailto:Pubsales@ndm.gov.on.ca
mailto:Pubsales@ndm.gov.on.ca
mailto:Copyright@gov.on.ca


LES CONDITIONS CI-DESSOUS RÉGISSENT L'UTILISATION DU PRÉSENT DOCUMENT.  
 

Votre utilisation de ce document de la Commission géologique de l'Ontario (le « contenu ») 
est régie par les conditions décrites sur cette page (« conditions d'utilisation »). En 

téléchargeant ce contenu, vous (l'« utilisateur ») signifiez que vous avez accepté d'être lié 
par les présentes conditions d'utilisation. 

 
Contenu : Ce contenu est offert en l'état comme service public par le ministère du Développement du Nord 
et des Mines (MDNM) de la province de l'Ontario. Les recommandations et les opinions exprimées dans le 
contenu sont celles de l'auteur ou des auteurs et ne doivent pas être interprétées comme des énoncés 
officiels de politique gouvernementale. Vous êtes entièrement responsable de l'utilisation que vous en faites. 
Le contenu ne constitue pas une source fiable de conseils juridiques et ne peut en aucun cas faire autorité 
dans votre situation particulière. Les utilisateurs sont tenus de vérifier l'exactitude et l'applicabilité de tout 
contenu avant de l'utiliser. Le MDNM n'offre aucune garantie expresse ou implicite relativement à la mise à 
jour, à l'exactitude, à l'intégralité ou à la fiabilité du contenu. Le MDNM ne peut être tenu responsable de tout 
dommage, quelle qu'en soit la cause, résultant directement ou indirectement de l'utilisation du contenu. Le 
MDNM n'assume aucune responsabilité légale de quelque nature que ce soit en ce qui a trait au contenu. 
 
Liens vers d'autres sites Web : Ce contenu peut comporter des liens vers des sites Web qui ne sont pas 
exploités par le MDNM. Certains de ces sites pourraient ne pas être offerts en français. Le MDNM se 
dégage de toute responsabilité quant à la sûreté, à l'exactitude ou à la disponibilité des sites Web ainsi reliés 
ou à l'information qu'ils contiennent. La responsabilité des sites Web ainsi reliés, de leur exploitation et de 
leur contenu incombe à la personne ou à l'entité pour lesquelles ils ont été créés ou sont entretenus (le 
« propriétaire »). Votre utilisation de ces sites Web ainsi que votre droit d'utiliser ou de reproduire leur 
contenu sont assujettis aux conditions d'utilisation propres à chacun de ces sites. Tout commentaire ou toute 
question concernant l'un de ces sites doivent être adressés au propriétaire du site. 
 
Droits d'auteur : Le contenu est protégé par les lois canadiennes et internationales sur la propriété 
intellectuelle. Sauf indication contraire, les droits d'auteurs appartiennent à l'Imprimeur de la Reine pour 
l'Ontario. 
Nous recommandons de faire paraître ainsi toute référence au contenu : nom de famille de l'auteur, initiales, 
année de publication, titre du document, Commission géologique de l'Ontario, série et numéro de 
publication, nombre de pages. 
 
Utilisation et reproduction du contenu : Le contenu ne peut être utilisé et reproduit qu'en conformité avec 
les lois sur la propriété intellectuelle applicables. L'utilisation de courts extraits du contenu à des fins non 
commerciales est autorisé, à condition de faire une mention de source appropriée reconnaissant les droits 
d'auteurs de la Couronne. Toute reproduction importante du contenu ou toute utilisation, en tout ou en partie, 
du contenu à des fins commerciales est interdite sans l'autorisation écrite préalable du MDNM. Une 
reproduction jugée importante comprend la reproduction de toute illustration ou figure comme les 
graphiques, les diagrammes, les cartes, etc. L'utilisation commerciale comprend la distribution du contenu à 
des fins commerciales, la reproduction de copies multiples du contenu à des fins commerciales ou non, 
l'utilisation du contenu dans des publications commerciales et la création de produits à valeur ajoutée à l'aide 
du contenu. 
 
Renseignements :   

POUR PLUS DE 
RENSEIGNEMENTS SUR VEUILLEZ VOUS 

ADRESSER À : 
PAR TÉLÉPHONE : PAR COURRIEL :  

la reproduction du 
contenu 

Services de 
publication du MDNM 

Local : (705) 670-5691 
Numéro sans frais : 1 888 415-9845, 

poste 5691 (au Canada et aux  
États-Unis) 

Pubsales@ndm.gov.on.ca

l'achat des 
publications du MDNM 

Vente de publications 
du MDNM 

Local : (705) 670-5691 
Numéro sans frais : 1 888 415-9845, 

poste 5691 (au Canada et aux  
États-Unis) 

Pubsales@ndm.gov.on.ca

les droits d'auteurs de 
la Couronne 

Imprimeur de la 
Reine 

Local : 416 326-2678 
Numéro sans frais : 1 800 668-9938 

(au Canada et aux  
États-Unis) 

Copyright@gov.on.ca

 

mailto:Pubsales@ndm.gov.on.ca
mailto:Pubsales@ndm.gov.on.ca
mailto:Copyright@gov.on.ca


83U45'

MARGINAL NOTES

Three small islands occur in the northwestern part of Lake Huron, 
between the Upper Peninsula of Michigan and Manitoulin Island. 
The most westerly of these islands is St. Joseph Island, southeast 
of Sault Ste. Marie, situated in the eastern approaches to the St. 
Mary's River. Access to the Canadian mainland is provided by a 
road bridge at the northern end of the island. Mosl of the island is 
privately owned, many holiday cottages being situated around the 
small towns of Hilton Beach and Richards Landing.

The physiography of Si. Joseph Island is dominated by glacial 
and post-glacial features, notably the numerous beach levels 
etched into the thick till deposits making up the so-called 
"mountain" in the centre of the island (Karrow 1982) Drift depos 
its are extremely thick over most of the island. Outcrop, of both 
Precambrian and Paleozoic rock, is restricted to the northern rim 
of the island between the Highway 548 road bridge and Recollet 
Point.

Because of Ihe sparse outcrop, the Paleozoic geology of the 
island has received little attention. However, because they are 
bounded on the north by the Huronian rocks studied extensively 
since the mid 1800s, the younger strata are shown on some 
Geological Survey of Canada maps Logan (1863) showed bands 
of rock of 'Upper Silurian" (equivalent to Silurian) and "Lower 
Silurian" (equivalent to Ordovician) age striking west-east across 
the island. These strata included units assigned lo the St. Peters 
Sandstone (presumably equivalenl to the white sandstone of that 
name west of the Great Lakes) and Black River limestone. Frarey 
(1977), reporting work carried out in the late 1950s, indicated only 
a thin rim of Ordovician strata directly overlying Huronian 
metasediments along the northern edge of the island. Hamblin 
(1958) implies that an outcrop of the Upper Cambrian white quartz 
sandstone of the Munising Formation occurs on St. Joseph Island.

Hewitt (1963) reported a deposit of unconsolidated high purity 
silica sand on the southwestern shore of Campement d'Ours 
Island, off the northeastern shore of the main island. The high 
purity of the deposit indicates that it was not derived from the 
iron-rich Jacobsville Formation but from the Munising Formation. 
Liberty (1980) suggested the presence of the Munising Formation 
on St. Joseph Island itself.

Extending rock unit names from southern Ontario, Liberty 
(1967) assigned the limestones overlying the Munising Formation 
to the Middle Ordovician Simcoe Group. The units exposed south 
of the road bridge were assigned to the Gull River Formation, and 
those on the northeastern extremity of the island to the Bob- 
caygeon Formation (Liberty 1967, 1980). Unpublished work by the 
Ontario Ministry of Natural Resources Resident Geologist's Office 
at Sault Ste. Marie showed that no other significant rock outcrops 
occur on the island.

The distribution of the Paleozoic units subcropping beneath 
the drift has been subject to some speculation. Liberty (1967) did 
not believe that Silurian rocks are present at the southern end of 
the island. This opinion was confirmed, in Liberty's mind, by 
seismic refraction work performed by the Geological Survey of 
Canada (MacAuley and Hobson 1968). However, Giblin and Leahy 
(1979) speculated that Silurian strata do outcrop south of Tenby 
Bay.

Geological mapping of St. Joseph island in 1982 involved 
revisiting the known outcrops, inspecting drilling records held at 
the Petroleum Resources Section of the Ontario Ministry of Natural 
Resources Office in London, and logging cores drilled for D.P. 
Rogers Limited, which are now stored in the Ontario Ministry of 
Natural Resources Core Library at Sault Ste. Marie. However, the 
presence of Silurian strata in these cores could not be established 
and some sections of core were missing. In August 1983, the 
Ontario Geological Survey drilled a deep borehole through the 
Paleozoic sequence in lot 67. concesson A, Jocelyn Township, as 
part of the Hydrocarbon Energy Resources Program (HERP), fun 
ded by the Ontario Ministry of Treasury and Economics under the 
Board of Industrial Leadership and Development (BILD) Program. 
This borehole has' (a) provided samples for analysis of the Upper 
Ordovician Collingwood oil shale; (b) established whether Silurian 
strata are present in the area; (c) allowed the attitude of the 
subsurface strata to be determined and extrapolated lo the 
bedrock-overburden interface. A detailed log of this borehole will 
be available at a later date (Johnson, Russell, and Telford, in 
preparation). Depth ranges for the stratigraphic units in this 
borehole (known as OGS 83-6) are given below. All geological 
contacts shown for the southern half of the island are based on 
assumptions of continuity of dips and strikes determined from the 
3 southerly boreholes.

PALEOZOIC STRATIGRAPHY

Since St. Joseph Island lies on the northern extremity of the 
Michigan Basin, the Paleozoic sequence can be related to that 
occurring on Manitoulin Island to the east and the Upper Peninsula 
of Michigan to the west As the Ordovician units of northern 
Michigan are poorly defined, the Manitoulin Island terminology is 
applied to strata of that age on St Joseph Island. Cambrian strata 
are best compared to the well described units of that age in 
northern Michigan. The maximum known thickness of Paleozoic 
sfrata intersected on the island is from OGS 83-6, at 285.7 m.

PRECAMBRIAN - PALEOZOIC UNCONFORMITY

The unconformity between Huronian metasediments and Cambrian 
sandstones is not exposed anywhere on the island. In the subsur 
face, the contact is consistently marked by a regolith developed 
on the Precambrian rocks. This regolith is typically 3 to 4 m thick 
and is a greenish-grey slightly dolomitic and silty malrix enclosing 
weathered Precambrian boulders.

MUNISING FORMATION (UPPER CAMBRIAN; 256.72 to 326.96 m In 
OGS 83-6)

The Munising Formation of northern Michigan is described in 
detail by Hamblin (1958), who subdivided this quartz arenite into 3 
members A basal conglomeratic member is overlain by well 
sorted medium-grained crossbedded sandstone of the Chapel 
Rock Member. The topmost member, the Miners Castle Member, is 
a poorly sorted crossbedded sandstone Hamblin (1958) consid 
ered the outcrop of the Munising Formation on St. Joseph Island to 
be of the Chapel Rock Member (Hamblin 1958, Figure 54).

The single outcrop of sandstone assigned in this report to the 
Munising Formation is that occurring on Campement d'Ours Island. 
Previous authors have implied that the outcrop south of Desjardins 
Bay is also Cambrian in age (for example, Liberty 1980), but this 
is now considered to be lithologically equivalent to the Basal Beds 
of Manitoulin Island or the Au Train Formation of Michigan. The 
loose sand on Campement d'Ours Island is, as reported by Hewitt 
(1963), very pure and well sorted medium-grained quartz. It is, 
therefore, reasonable to assign it to the Chapel Rock Member, 
However, the borehole cores reveal a far more varied and com 
plex set of lithologies in the Cambrian-age strata. Well sorted 
sandstone makes up a minor part of the sequence, usually occur 
ring in thin (10 to 20 cm) beds interbedded with similar thicknes 
ses of dark grey and green mudstone. Contacts between these 
lithologies are very sharp. Other lithologies occurring in the Munis 
ing Formation in the subsurface are bioturbated sandy dolostones 
and siltstones, laminated siltstones, and poorly sorted quartz con 
glomerates. There is no systematic variation in facies comparable 
to that o( the Munising Formation in Michigan. Thus, the Munising 
Formation is not subdivided in Ontario.

The thickness of the unit, in the 4 boreholes on the island for 
which data are available, shows a dramatic thinning from the 
south (70 m) to north (about 10 m). Boreholes drilled on Cockburn 
Island. 50 km east of St. Joseph Island, intersect a few m of white 
sand overlying Precambrian rock, but this unit does not persist 
onto Manitoulin Island. The top contact of Ihe formation is grada- 
tional, but this may reflect reworking by a transgressing Middle 
Ordovician sea. It is likely that, similarly to the equivalent se 
quence in southern Ontario. Ihe distribution and thickness of 
Cambrian strata in the area are functions mainly of Early Ordovi 
cian erosion.

MIDDLE AND UPPER ORDOVICIAN CARBONATES (169.0 to 254.83 
m In OGS 83-6)

A marine transgression inundated most of the North American 
craton during Middle Ordovician time, depositing a thin basal 
clastic unit succeeded by a series of carbonates and shaly car 
bonates. In southern Ontario, this sequence is known as the 
Simcoe Group and is divided into, in ascending order, the Shadow 
Lake. Gull River. Bobcaygeon, Verulam, and Lindsay Formations 
(Liberty t969). The same units are recognized on Manitoulin Is 
land, although the Shadow Lake Formation is known as the Basal 
Beds (Liberty 1968). Desplle Liberty's (1980) assignment of out 
crops on St. Joseph island as described above. Ihe subsurface 
section cannot be subdivided according this scheme. For exam 
ple, no lithographic limestone, characteristic of the Gull River 
Formation, is present in the lower part of the sequence in OGS 
83-6, Similarly, the thinly interbedded shale and limestone of the 
Verulam Formation is absent. Since a detailed regional re- 
examination of the Middle and Upper Ordovician stratigraphy of 
Ontario is underway (Telford et a/. 1984), subdivision of these 
strata has not been attempted at this time. The unit mapped as 
Middle and Upper Ordovician carbonates consists, therefore, of all 
the rock above the Munising Formation but below the organic-rich 
Collingwood Member

The base of the Middle Ordovician sequence is gradational, 
but is placed at the lowest occurrence of a greenish hue to the 
reworked white sands of the Munising Formation. Green-grey 
sandy siltstones above the contact are the equivalent o( the Basal 
Beds of Manitoulin Island. The outcrop of dolomitic green-grey 
sandstone and siltstone south of Desjardins Bay is assigned to 
this part of the section on lithological grounds and due lo its 
apparently conformable relationships with further outcrops con 
taining Middle Ordovician fossils.

The sequence of very fine to sublithographic limestones over 
lying this terrigenous unit is very shaly at the base, with interbed 
ded calcareous mudstones and siltstones. Limestones above this 
unit are cleaner. Minor calcareniles are developed at 225 m depth 
in OGS 83-6. These may be equivalent to the highly fossiliferous 
exposures of coarsely crystalline limestone and dolostone at Old 
Quarry Point. The calcarenites are overlain m the borehole by 
limestone with minor shale bads, then by a thick sequence of 
nodular limestone similar to the Lindsay Formation of southern 
Ontario. Some dolostone interbeds occur close to the top of the 
unit. A sharp, pyritized and pitted disconformity marks the lop of 
the complete sequence.

COLLINGWOOD MEMBER (UPPER ORDOVICIAN; 158.45 to 169.00 
m In OGS 83-6)

In southern Ontario and eastern Manitoulin Island, the Upper Or 
dovician nodular limestones of the Lindsay Formation are overlain, 
without a disconformity, by organic carbon-rich interbedded shaly 
limestone and calcareous shale. The stratigraphy of this unit is 
discussed by Russell and Telford (1983) who proposed that il be 
designated the Collingwood Member of the Lindsay Formation. 
The gradational lower contact and restricted areal extent promoted 
its status as a member rather than formation. The sharp disconfor 
mable contact at the base of the Collingwood Member as de 
scribed above, differs considerably from the contact observed in 
all other areas and, therefore, is clearly of great stratigraphic 
significance.

The Collingwood Member on St. Joseph Island is organic-rich 
shaly limestone with minor interbeds of pure limestone. Disar 
ticulated brachiopod shells are common in the upper part of the 
unit, with orientations suggesting deposition in very quiet con 
ditions. The sharp top contact of the unit is marked by a thin (30 
mm) band of gypsum. In the Bruce Peninsula, the lop of the 
Collingwood strata is a distinct erosion surface. The unit is re 
garded by Harris (1985) as a regressive sequence, thus the 
evaporite at the top of the unit on St. Joseph Island may reflect a 
short-period of subaerial exposure and desiccation.

The most significant feature of the Collingwood Member on St. 
Joseph Island is its thickness of 10.55 m, greater than encoun 
tered anywhere else in Ontario. Total organic carbon contents of 
samples of the unit from OGS 83-6 average approximately 5"/* with 
some samples containing over 10 0A organic carbon.

BLUE MOUNTAIN FORMATION (UPPER ORDOVICIAN; 99.01 to 
158.45m in OGS 83-6)

The Blue Mountain Formation, as defined by Russell and Telford 
(1983) for southern Ontario and Manitoulin Island, is a dark grey 
or blue-grey non-calcareous shale overlying the Collingwood stra 
ta. This lithology persists onto St. Joseph Island. The formation is 
generally well laminated, but some lighter coloured horizons are 
bioturbated. A 4 m section in OGS 83-6 (129.9 to 134.05 m) is 
characterized by thin interbeds of ripple-laminated light grey and 
white siltslones with erosional bases The upper contact of the 
formation is marked by the first occurrence of calcareous beds 
characteristic of the overlying Georgian Bay Formation,

GEORGIAN BAY FORMATION (UPPER ORDOVICIAN; 43.3 m (TOP 
OF BEDROCK) to 99.01 m In DOS 83-6)

In southern Ontario, the Georgian Bay Formation is a blue-grey 
shale with variable amounts of limestone interbeds (Liberty 1969). 
It is overlain by red mudstones of Ihe Oueenston Formation. As it 
is traced onto Manitoulin Island, the unit becomes more calcar 
eous and probably incorporates some lateral equivalents of the 
Queenston Formation, which gives out between the Bruce Penin 
sula and Manitoulin Island. The base of the unit on St. Joseph 
Island is marked by incoming calcarenite beds with erosional 
bases separated by non-fissile greenish-grey mudstones. The car 
bonate beds quickly become the major component of the unit so 
that by 12 m above its base, it is almost entirely fine or medium 
crystalline limestone or dolostone. Shaly laminae, large brach 
iopod shells, or bioturbation characterize various sections of the 
formation.

An erosional break at 54.49 m depth in OGS 83-6, was 
investigated as the Ordovician-Silurian contact by analysis of the 
contained conodoni faunas. Ordovician forms were found in sam 
ples spanning this break (P. von Bitter, Royal Ontario Museum, 
Toronto, June 1984). Thus il is likely that no Silurian strata occur 
on St. Joseph Island.

STRUCTURAL GEOLOGY
No local structural features are apparent from the data available. 
Based on boreholes OGS 83-6, D.P. Rogers J-80-9, and Chapman 
and Scott 1. and assuming no local topographic or structural 
effects, the regional dip of the Precambrian surface is 16 m per 
km (approximately 0.90 ) lo the southwest, striking 115" However, 
using the 3 southerly holes a much steeper dip is calculated. A 
similar steepening of the regional dip on the lop of the Munising 
Formation is also apparent. However, these indications are based 
on such sparse data that any interpretation is very tentative.

ECONOMIC GEOLOGY

Limestone and shaly limestone were obtained from the quarry on 
Highway 548 at the northern end of the island for use as rockfill in 
the construction of the road bridge connecting the island to the 
mainland. However, the excess amount of shale in the material 
from ihis quarry has caused excessive settlement in the bridge 
abutments and remedial measures have been necessary. Crushed 
rock from this quarry is, Ihus, not suitable for construction pur 
poses (E. Magni, Ontario Ministry of Transportation and Commu 
nications, personal communication, October 1984).

The oil shale potential of the Collingwood Member is under 
study by the Ontario Geological Survey. The extreme thickness of 
the unit on St. Joseph island is economically significant and 
warrants further study of the formation in certain areas of thinner 
overourden. Yields of 25 to 50 L of oil per tonne of rock are 
obtained in the Fischer Assay for samples from southern Ontario 
with organic carbon contents similar to those found in the Colling 
wood Member from OGS 83-6.
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Georgian Bay Formation: sublithographic lo 
coarsely crystalline dolostone and dolomitic 
limestone, with interbedded shale at base

Blue Mountain Formation: non-calcareous 
blue-grey, generally fissile shale with a few 
sills tone inter beds
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CAMBRIAN
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Collingwood Member: brown-black organic 
carbon-rich argillaceous limestone

Undifferentiated carbonates: predominantly 
nodular limestone and shaly limestone with 
minor interbeds of calcarenite and shale; upper 
few m are dolomitic, basal part is calcareous 
siltstone

Muhising Formation; medium-grained pure quartz 
sandstone with interbeds of dark green shale, 
bioturbated siltstone, and conglomerate
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