
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


-'Collr 
i Rock

l S

Southwest
MCCOY

-f
liortti

1 Shannon

i*3'-
l-SW 

tLtm

' ^st

i) d o
-'. \

-.ftochsiiy
g CJ

MARGINAL NOTES

INTRODUCTION

The surficial geology of the Georgian Bay-Parry Sound area (NTS 
41 H/7 s 8) was investigated during the 1986 field season. The 
Sans Souci (NTS 41 H/1) sheet to the south and the Lake Joseph 
(NTS 3IE/4) sheet lo the southeast were also mapped D.R. 
Sharpe (in preparation) has mapped the Gravenhurst (NTS 
31 D/14), Bracebridge (NTS 31 E/3) and Hunlsville (NTS 31 E/6) 
sheets to the east.

Previous Quaternary mapping of the area is primarily of a 
physiographic nature (Chapman 1975. Chapman and Putnam 
1984). with the engineering and terrain study of Mollard (1980) 
providing a greater level of detail. Many general and detailed 
studies of the Lake Huron basin also apply indirectly to the 
present study area (e.g Kaszycki 1985). An assessment of the 
aggregate resources of the Muskoka area (Staff ol the Algonquin 
Region 1983) also includes a portion of the study area.

Field mapping involved the interpretation of 1:15640 (i Inch 
to 1/4 mile) and 1:60000 (approximately) scale air photographs, 
supplemented by the examination of natural sections (lakeshore 
and creek bank exposures), man-made sections (roadculs, sand 
and gravel pits) and lest pits and augered cores produced by- 
hand, Road access throughout the map area is generally good.

The authors wish to acknowledge the field assistance of Fred 
Bos man and Chris Vasko (Junior geological assistants), and the 
administrative assistance of the Ontario Ministry of Natural Re 
sources district staff in Parry Sound and Northern Affairs Officer. 
Bob Clark and his staff (Ministry of Northern Development and 
Mines, Parry Sound).

BEDROCK GEOLOGY

The Parry Sound map area is underlain by strongly foliated, 
gneissic and migmatitic rocks of the Grenville Province, a struc 
tural subdivision of the Precambrian Shield (Wynne-Edwards 
1972) The bedrock in the region east of Georgian Bay forms part 
of the Central Gneiss Belt of ihe Grenville Province. This belt is 
composed of a number of distinctive tectonic domains and sub- 
domains that were emplaced at depth during northwesterly di 
rected thrusl faulting (Davidson et a/ 1982) Limestones of Paleo 
zoic age outcrop on North and South Limestone Islands; these 
represent the northern edge of the present Paleozoic cover which 
underlies southern Ontario and the Huron and Michigan basins 
(Sanford and Baer 1961) to the south

Portions of the Britt Domain and the Parry Sound Domain 
underly the Parry Sound map area. Davidson er a/. (19B2, p. 176) 
characterize the Britt Domain as "...s complex of highly deformed 
gneiss and migmatite of both supracrustal (predominantly sedi 
mentary) and plulonic origins lhat has been subsequently intruded 
by a suite of younger plulons. followed by lurther migmatization 
and deformation". The rocks generally exhibit mineral assem 
blages of the middle to upper amphibolite facies. The Parry Sound 
Domain, separated from the Britt Domain by a distinct mylonitized 
tectonic boundary, is divided into "...a western zone of well- 
layered and continuously north- lo northeast-trending supracrustal 
gneiss in amphibolite tactes, enclosing sharply defined bodies of 
gabbroic anorthosite, and an eastern zone of less regularly tren 
ding gneiss, Including marble, at granulite lacies ...' (Davidson 
and Morgan 1981, p.292-293). Tectonic activity and deformation of 
all Precambrian rocks in the region culminated in the Grenvillian 
Orogeny between 1200 to 950 Ma (Wynne-Edwards 1972).

Georgian Bay's Limestone Islands group. 40 km (25 miles) 
west of the Town of Parry Sound, expose fossiliferous limestone 
of the Lower Bobcaygeon Formation of Middle Ordovician age 
(Spek 1981). These islands are noted for their diverse fossil 
assemblages and mark the northeastern edge ol the present 
Paleozoic cover occurring in the Michigan structural basin! Sanford
and Baer 1981 )

QUATERNARY GEOLOGY

The direction of the last (Late Wisconsinan) glacial advance 
across the region was south-southwest with tee-flow indicaiors, 
primarily striae, oriented predominantly between 180C and 210D 
azimuth; localized deflections of ice movement ranged from 1750 
to 220" azimuth A slight fanning effect southwesterly towards 
Georgian Bay is present

The Parry Sound area was deglaciated about 11 500 B.P at 
which lime it was submerged in an expanding glacial Lake Algon 
quin. The stagnating ice front melted back rapidly toward the 
northeast forming the north and easi shores of the lake The Main 
Algonquin lake phase, the highest lo form in the basin 
(approximately 335m a.s.l.). was achieved prior 10 10 000 B.P 
(Eschman and Karrow 1985). Changing outlets subsequently al 
lowed the lake to rapidly dram to the Hough phase exposing the 
map area for the firsl time since deglaciation, A long period of 
transgression to the Nipissing phase once again inundated much 
of the map area by about 5000 B.P. Present lake levels were 
achieved sometime after 3000 B.P. (Eschman and Karrow 1985).

The distribution and thickness of glacial drift in the study area 
varies greatly. Large tracts of essentially bare bedrock with only 
minor pockets of sediment (map unit 1) dominate the northern half 
of the map sheet Substantial areas south of Parry Sound and on 
Parry Island exhibit bare bedrock knolls and ridges This lack of 
drifl reflects not only a lack of significant deposition by the ice. 
but also the wave-washing of bedrock upland surfaces by the 
waters of lakes Algonquin and Nipissing.

TILL

Till is sparsely dispersed over the map area, generally as a thin, 
discontinuous veneer of loose, stony sand over bedrock (unit 2a). 
A very stiff, fissile, sandy lodgement lill was also observed 
Locally, thicker deposits of stony sand till occur in leeside posi-
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LEGEND

PHANEROZOIC 
CENOZOIC 

QUATERNARY 
RECENT

Modern beach deposits; nearshore and beach 
sands, minor gravel

Organic deposits: peat, muck, wetlands 

Alluvium: sand, silt, organics, muck

Glaciolacustrine deposits sand, sill, clay, minor
grave!

6a Deltaic, valley-fill sands, gravels; stralified 
6b Prodeltaic, lake-bonom silt, clay, and sand: 

laminated lo varved

Glaciofluvial outwash deposits: outwash and 
valley-fill sand and gravel

Ice-contact deposits leeside and valley-fill 
material (variable)

4a Leeside. glaciofluvial, ice-contact material; 
hummocky drift mounds; sand, gravel, till

4b Subaquatic outwash fan deposits; gravel, sand, 
silt, clay

Till; generally 5-1 m thick 
3a Leeside and ablation tilt: loose, stony, sandy
3b Subglacial meltout and lodgement lill, hard, 

sandy, silty

Bedrock-drift complex: thin, discontinuous drifl 
^SO'/o cover)

2a Till
2b Sand (glaciolacustrine origin)
2c Silt and clay (glaciolacustrine origin)

UNCONFORMITY 

PRECAMBRIAN AND PALEOZOIC

Bedrock: ridges and knobs ^50*Vo exposure) of 
unsubdivided granitic to mafic migmatite and 
gneiss; thin, discontinuous drift cover, with local 
pockets of glaciofluvial ice-contact sediments 
M m thick.

l" Middle Ordovician, Lower Bobcaygeon Formation 
limestone platform rocks exposed on North and 
South Limestone Islands.

SYMBOLS

Geological 
boundary; 
approximate

Glacial striae

Abandoned- 
shoreline feature

Sand dunes
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tions associaled with stratified sand and gravel (unit 3a) These 
deposits are particularly abundanl on the north half of Parry 
Island Clasls are abundanl (up to 30"X0 ), usually subangular to 
subrounded and of Precambrian composition, and often exhibit 
multiple striated facets A compact, clast-poor, silty sand facies of 
till was also noted locally (unit 3b), It is associated with numerous 
sandy lenses and stringers and is often underlain by a thin unit of 
siratified sand- At some sites, multiple units of till are separated 
by continuous, thin, sandy laminae, probably the result of sub 
glacial deposition in standing water. Both till facies are common in 
areas to the east (Sharpe, in preparation; Kaszycki, in preparation) 
and north (Ford and Baic 1984, Geddes and Mcclenaghan 1984) 
of the present study area

A* glacial lake waters in the Huron basin dropped below the 
Main Algonquin level to lower stages, fine materials were washed 
from the lill on bedrock uplands leaving lags of subrounded to 
angular erratic boulders Notable examples can be observed adja 
cent to Highway 559 just norlh of Killbear Provincial Park Else 
where (ills have a reworked upper surface, the reworked zone has 
a sill-free sandy character, laminated sand horizons, and stony lag 
deposits

ICE-CONTACT DEPOSITS

Ice-contact deposits m the map area are scattered but may be 
locally abundant They consist of leeside accumulations of highly 
variable, crudely bedded, clasi-rich sand and graver (unit 4a), and 
as linear, bedrock-controlled accumulations of glaciofluvial sand 
and gravel with associaled lacustrine deposits (unit 4b) Small.

hummocky deposits of ice-contact material were commonly iden 
tified in the lee of bedrock knolls and ridges These were pre 
viously identified as kame moraines by Chapman (1975) An 
abundance of variably-bedded sandy and silty units, mterlayered 
with diamict units and coarse gravels, suggests e subglacial 
meltout origin for these deposits.

The glaciofluvial ice-contact material identified as subaquatic 
outwash fan deposits (unil 4b) formed at or near the ice front as 
subglacial conduits emptied into glacial Lake Algonquin These 
deposits typically consist of a core of clast-rich. crudely bedded 
gravels with rapid upward and distal facies changes to planar and 
cross-bedded gravels, sands, and silts. The sediments of these 
units are characteristically faulted and deformed by subsequent 
dewatering processes, and usually contain interbeds of massive 
equigranular sands of variable thickness. Valley-fill materials north 
of Parry Sound probably represent this type of deposit, although 
evidence for this was not conclusive.

GLACIOFLUVIAL OUTWASH

Glaciofluvial outwash deposits (unit 5) occur sporadically in minor 
bedrock lineaments and pockets throughout the study area Con 
sisting of crosscut channel-fill sands and gravels with associated 
rippie-laminated sands and cobble beds, these deposits represent 
meltwater conduits active after glacial lake levels dropped below 
their high phases. They are commonly cut into ice-contact depos 
its and are generally of insignificant extent.

GLACIOLACUSTRINE DEPOSITS

Glaciolacustrine deposits consist of valley-fill sands and gravels 
(units 6a and 2b) and fine-grained sediment rhythmiles (units 6b 
and 2c). and are scattered throughout the study area The former 
represent small deltaic deposits consisting of horizontally stratified 
sand and fine gravel, often crossbedded, rhythmic, and rippled in 
nature. These deposits occupy broad, shallow, bedrock depres 
sions, located predominantly in the low-relief lerrain near the 
shore of Georgian Bay, and probably represent sediment from 
higher ground to the east redeposiled by streams into late, lower 
ing lake phases (as yet unidentified) in the Huron basin Substan 
tial deposits of lacustrine sand are located in Killbear Provincial 
Park and on Hay Bay. Parry Island The upper levels of the highest 
of these deposits occur al about 213 m (700 feel) a s.l. near the 
community of Nobel.

Rhythmic sequences of sand, silt, and clay occur in scattered 
pockets throughout the map area They are commonly associated 
with the distal reaches of subaquatic outwash fan deposits in 
enclosed bedrock valley systems, but also occur as thin blankets 
over till and bedrock Local deposits are no more than a few 
metres thick and are usually capped by a thin, laminated, 
lacustrine sand unit. Rhythmites of grey-green, silt-rich units, and 
red-brown clay-rich units may represeni annual varved deposition. 
as suggested Tor similar deposits tn the Muskoka region (Sharpe, 
in preparation). The thickness and extent of these deposits gen 
erally decrease towards Georgian Bay, reflecting increasing dis 
tance from the sediment source during deposition in the Main 
Algonquin lake phase The upper levels of these deposits occur at 
about 259 m (850 leet) a.s-l- north of Harris Lake.

ADJOINS MAP P. 3103

Several wave-cul shore bluffs 2 to 3 m high were observed in 
Killbear Provincial Park. Al least four levels were observed on the 
extensive lacustrine sand deposit facing Kiicoursie Bay These 
occur between about 213m (700 feet) and 183 m (600 feel) a s.l 
elevation, and probably represent minor halts in the lowering of 
lake stages from the Nipissing level

EOLIAN SANDS

Dune sands are situated on the lacustrine deposits in Killbear 
Provincial Park A thin, discontinuous layer ol eolian sand locally 
forms indistinct mounds on the flal upper surface ol the deposit. 
Dunes were formed during early post-Algonqum time by winds 
blowing from the ice to the north

RECENT DEPOSITS

Significant alluvial deposits were not recognized in the map area, 
but may occur along small creeks and rivers in minor amounts 
(unit 7). Recent deposits include swamps and organic remains 
(unil 8). which occur in abundance in bedrock hollows and in 
depressions on fine-grained lacustrine sediments, and modem 
lacustrine deposits (unit 9), which consist essentially of beach 
deposits reworked by modern lake action from older sediments.

ECONOMIC GEOLOGY

Quality aggregate deposits are scarce in the map area Most 
existing pits exploit the ice-contact deposits north of Parry Sound 
along Highway 124. and small, localized deposits ol ice-contact

and lacustrine material and till These deposits are generally too 
fine grained, contain too much oversize material, or are locally loo 
variable in texture to be of major economic significance Such 
deposits are locally exploited, however, due to the general paucity 
of aggregate in the area east of Georgian Bay A large ice-contact 
fan deposit north of Parry Sound is essentially worked out

Diatomite is associated with peal deposits m the area Several 
sites have been described in Medora Township by G.R Guillet (in 
Hewitt 1967); there is no current extraction.
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