
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


 1986 Government of Ontario 
Printed in Ontario, Canada

ONTARIO GEOLOGICAL SURVEY 

Open File Report 5598

Geology of the Mellon Lake Area

by

E.G. Bright

1986

Parts of this publication may be quoted if credit is 
given. It is recommended that reference to this 
publication be made in the following form:

Bright, E.G.

1986: Geology of the Mellon Lake Area; Ontario Geological 
Survey, Open Pile Report 5598, 156p., 17 photos, 
22 tables, 7 figures, and l map in back pocket.

Ministry of R)rilalnt 
Northern Development
find Mines 

Ontario





Ontario Geological Survey 

OPEN FILE REPORT

Open File Reports are made available to the public subject to the following 
conditions:

This report is unedited. Discrepancies may occur for which the Ontario Geological 
Survey does not assume liability. Recommendations and statements of opinions expressed 
are those of the author or authors and are not to be construed as statements of govern 
ment policy.

This Open File Report is available for viewing at the following locations:

(1) Mines Library
Ministry of Northern Development and Mines 
8th floor, 77 Grenville Street 
Toronto, Ontario M5S 1B3

(2) The office of the Regional or Resident Geologist in whose district the area 
covered by this report is located.

Copies of this report may be obtained at the user's expense from a commercial 
printing house. For the address and instructions to order, contact the appropriate 
Regional or Resident Geologist's offices) or the Mines Library. Microfiche copies 
(42x reduction) of this report are available for 12.00 each plus provincial sales tax at the 
Mines Library or the Public Information Centre, Ministry of Natural Resources, W-1640, 
99 Wellesley Street West, Toronto.

Handwritten notes and sketches may be made from this report. Check with the 
Mines Library or Regional/Resident Geologist's office whether there is a copy of this 
report that may be borrowed. A copy of this report is available for Inter-Library Loan.

This report is available for viewing at the following Regional or Resident Geologists' 
offices:
Box 70 Provincial Govt. Bldg. Ministry of Northern 
255 Metcalf St. Concession Rd. Development 6. Mines 
Tweed, Ont. Kemptville, Ont. District Office 
KOK 3JO KOG 1JO Highway 28

Bancroft, Ont.
KOL ICO

The right to reproduce this report is reserved by the Ontario Ministry of Northern 
Development and Mines. Permission for other reproductions must be obtained in writing 
from the Director, Ontario Geological Survey.

V.G. Milne, Director 
Ontario Geological Survey

iii





Foreword

Until 1984- the geological map coverage of the Mellon Lake 

Area was at a reconnaissance level. The present detailed mapping 

project was undertaken by the Ontario Geological Survey to 

encourage mineral exploration interest and to provide a mineral 

potential evaluation.

The Precambrian bedrock of the area hosts several metallic 

and non-metallic mineral occurrences. Minor zinc mineralization 

occurs in carbonate rocks, stratabound iron in clastic 

metasedimentary and carbonate rocks. Other commodities present 

are minor silver, copper and gold. A potentially economic 

deposit of flake muscovite is hosted by aluminous metamudstones.

V.G. Milne, Director 

Ontario Geological Survey
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to 19 inclusive.

GEOLOGICAL MAP

(Back Pocket)

Map - (coloured) - Mellon Lake area, Hastings, Lennox and 

Addington, and Frontenac Counties.

Scale 1:31680 (1 inch to 1/2 mile).
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ABSTRACT

The Mellon Lake map area lies 4-0 km northeast of the city of 

Belleville and 6 km east of Tweed, Ontario and covers 

approximately 275 km2.

Middle Proterozoic rocks of the Central Metasedimentary Belt 

of the Grenville Province underlie most of the area. Flat-lying 

Ordovician sediments unconformably overlie the Proterozoic rocks 

in the southeastern part of the map area.

The oldest rocks may be those of the Grenville Supergroup. 

These consist of clastic and carbonate metasediments and mafic to 

felsic metavolcanics of tholeiitic affinity. Rocks of the 

supergroup form three narrow northeasterly trending belts which 

are separated from one another by either granitoid intrusions or

XXV





a fault-bounded gneiss-migmatite complex. The largest of these 

belts, Is the northeasterly plunging Clare River Synform.

To the north of this synform rocks of the Grenville Super 

group are Intruded by metamorphosed tonalitic to granodiorite 

plutons, related to the ea 1240 Ma old Elzevir-Northbrook 

batholith within and to the north of the area.

Within the Clare River Synform, a younger metasedimentary 

succession, the Flinton Group unconformably overlies and is 

infolded with the rocks of the Grenville Supergroup. Farther to 

the northwest, a northerly trending, fault-bounded band of 

Flinton Group rocks was tectonically emplaced into the Elzevir- 

Northbrook batholith. Within this band is a fault-bounded lens 

of metamorphosed ultramafite. The Flinton Group consists mainly 

of clastic and carbonate metasediments, In particular pebble 

metaconglomerates, aluminous metamudstones, metawackes, para- 

amphibolites and feldspathic meta-arenites.

The infolded Grenville Supergroup and Flinton Group strata 

within the Clare River Synform are in fault-contact to the south- 

east with the Mellon Lake Complex of tonalitic-granodioritic 

gneisses and migmatite. This complex is 6 km wide, trends north 

easterly and on the southeast is fault-bounded by another belt of 

tightly folded Grenville Supergroup strata in the Salmon River 

area near the eastern boundary of the map area. The age of the 

Mellon Lake Complex is not known. The migmatization event 

recorded in this complex is absent in the adjacent rocks of the 

Grenville Supergroup suggesting that the complex may be base
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ment to the Grenville Supergroup.

Metamorphosed granite plutons and dikes related to the ea. 

1060 Ma old Addington granite intrude all the forgoing rocks in 

the area and in turn all these rocks except for the ultramafite 

lens are cut by unmetamorphosed pegmatites.

The Grenville Supergroup and the Mellon Lake Complex were 

subjected to at least two thermal-tectonic events. During the 

first recognizable metamorphic and folding event, the Elzevirian 

Orogeny these rocks were recrystalized under middle to upper 

amphibolite facies rank conditions, during the emplacement of the 

early tonalitic-granodiorite rocks. Later during a post-Flinton 

Group event, the Ottawan Orogeny, all the rocks including the 

younger granitic rocks were recrystallized under upper green 

schist to middle amphibolite facies rank conditions. During this 

younger orogeny but prior to the intrusion of the granite plutons 

and dikes the Mellon Lake Complex was tectonically emplaced at 

its present level and the Clare River Synform, an inverted, 

northeasterly plunging anticline was developed.

Mineral exploration in the past has concentrated chiefly on 

stratabound iron deposits and sulphide-bearing quartz veins in 

the Flinton Group strata and stratiform zinc-minor precious metal 

deposits in the carbonate rocks of the Grenville Supergroup. In 

1978 a potentially economic deposit of flake muscovite was 

discovered in the Flinton Group aluminous metamudstones of the 

Clare River Synform near the north-central boundary of the map 

area.
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GEOLOGY OF THE MELLON LAKE AREA

Hastings, Lennox and Addlngton, and Frontenac Counties

by

E.G. Bright 1

INTRODUCTION

LOCATION AND ACCESS

The map area is located 40 km northeast of the City of 

Belleville and 55 km northwest of the city of Kingston. It 

includes parts of Hungerford, Sheffield, Kaladar and Elzevir 

Townships, an area of approximately 275 km2. The town of Tweed 

lies 6 km to the east of the southeast corner of the map area and 

the town of Actinolite is situated about 8 km to the west of the 

area. Highway 7 traverses the northwestern part of the map area 

and Highway 41 provides access to the central part.

Numerous county, concession, farm and private cottages roads 

as well as an abandoned Canadian National Railway right-of-way 

provide excellent access to most of the area except the region to 

the northeast, west and southwest of Mellon Lake. Most lakes are 

small and rivers, streams and creeks connecting them are only 

partially navigable.
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PHYSIOGRAPHY

Relief In the map area Is low to moderate with a maximum 

overall relief of approximately 50 m in several of the northeast 

trending rock ridges. The most rugged terrain where relief 

locally exceeds 60 m is encountered in the Elzevir-Northbrook 

Pluton, the Addington Pluton and Mellon Lake Gneiss-Migmatite 

Complex. These northeast trending granitic bodies are separated 

by three areas of lower relief underlain by metasediments and 

metavolcanics. Maximum overall relief in these areas of low 

relief is approximately 20 m. Several major north-northeast 

trending river and creek valleys, and interconnecting lakes and 

swamps, lie along major faults and lineaments.

Lakes, creeks and rivers in the central and western portions 

of the map area drain southward and westward with Stoco and Moira 

Lakes to the west of the area being the major drainage collector 

for the Clare and Skootamata River drainage systems. In the 

western part of the map area the Salmon River drainage system 

flows south into Beaver Lake and from there southwesterly towards 

Lake Ontario.

Most of the granitic bodies provide excellent bedrock 

exposures, which in some places may exceed 60 percent. In 

contrast, the supracrustal rocks are poorly exposed, and commonly 

lie in swampy depressions. Areas underlain by marble or 

Paleozoic limestone are generally flat to gently rolling planes, 

show little outcrop, and are commonly used as farmland or are 

covered by swamps.
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PRESENT GEOLOGICAL SURVEY

Geological mapping of the Mellon Lake area at a scale of 

1:10,000, was carried out by the author and his assistants during 

the summer of 1984. Pace and compass traverses run approximately 

400-600 m apart whenever possible and at right angles to the 

strike of rock units. A more detail coverage of the supracrustal 

rocks in the closure of the Clare River Synform near the villages 

of Otter Creek and Sulphide was attempted. Shorelines of major 

lakes and outcropping along highways and other roads were also 

mapped in detail. The poorly accessible Mellon Lake Gneiss- 

Mlgmatite Complex was mapped in much less detail than the rest of 

the area. Traverses were spaced 600-800 m apart in select areas. 

The areas east and southeast of Mellon Lake were mapped in a 

reconnaissance style using a helicopter.

Field data was plotted on 1:10,000 aerial photographs 

supplied by the Aerial Photography Library, Ministry of Natural 

Resources, and transferred to Forest Resources Inventory base 

maps of the same scale. Recent information concerning roads was 

added to the base map by the author. The preliminary geological 

map for this area was published at a reduced scale of 1 inch to 

1/4 mile, or 1:15,840 (Bright in press).

PREVIOUS GEOLOGICAL WORK

Parts of the area were examined in the latter part of the 

nineteenth century by geologists of the Geological Survey of
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Canada (Miller and Knight, 1914). The earliest work by the 

Ontario Bureau of Mines of major significance is that of Miller 

and Knight (1914). The northern part of the map area is included 

in this study which concentrated on the former Hasting Series of 

metasediments (the present-day Flinton Group) between Actinolite 

and Gloyne. M.E. Wilson (1940) of the Geological Survey of 

Canada mapped the Madoc and Marmora area at a scale of 1 inch to 

1 mile (1:63360) based on work carried out in 1920-1925. Wilson 

delineated the Clare River Synform and recognized a conglomeratic 

Hasting Series which he believed unconformably overlay the 

Grenville Series (now Grenville Supergroup) of Metavolcanic and 

Metasediments within this structure. In 1939 W.D. Harding (1942) 

of the Ontario Department of Mines mapped Kaladar and Kennebec 

Townships which lie partly within and to the north of the map 

area. Harding assigned all the Clare River Synform units as well 

as the supracrustal rocks along highway 7 to the Grenville 

Series.

In 1950 C.A. Burns of the Geological Survey of Canada mapped 

the Clare River Synform from Tweed to the west of the map area, 

northeasterly across the study area as far as Kaladar. Ambrose 

and Burns (1956) concluded that the conglomeratic units of 

Wilson's Hasting Series were intraformational in the former 

"Grenville Series" and that the existence of a younger "Hastings 

Series" could not be demonstrated in this area. Burns (1951) and 

later Ambrose and Burns (1956), using local names for strati 

graphic units, subdivided the "Grenville Series" into the follow 

ing three lithostratigraphic groups: 1) the Flinton Group for
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the conglomeratic units in the northwestern part of the map 

area; 2) the Kaladar Group for the metavolcanics and meta- 

sediments along Highway 7 and throughout most of the Clare River 

Synform structure; and 3) the Tweed Group for the upper series of 

amphibole-rich gneisses and marbles that underlie the core region 

of the Clare River Syncline. In contrast, subsequent detail 

mapping Just within and to the north of the map area by Moore and 

Thompson (1972, 1980), has confirmed the earlier view of an older 

and younger major series of metasediments. Metasedimentary units 

above a major unconformity were named the Flinton Group and 

underlying metasediments and intercalated metavolcanics were 

assigned to the Grenville Supergroup. The older supracrustal 

rocks were approximately correlated by these authors with 

Lumbers' (1967, 1969) Hermon and Mayo Groups. F.H. Chappel 

(1978) mapped the Clare River Structure at a scale of 1 inch to 

1M mile (1:15830) from Tweed to Highway 41 and concluded in his 

unpublished Ph.D thesis that the structure itself is a synform 

and that in the Clare River Synform, Flinton Group rocks form 

narrow continuous bands that are tightly infolded with rocks of 

the Grenville Supergroup. Available evidence from present mapp 

ing (see below) confirm these two particular conclusions.

All of the present study area is included in the regional 

compilation sheet (1:126,760) also included most of the area in a 

compilation illustrating stratigraphy, plutonic activity and 

distribution of mineral occurrences in relationship to meta 

morphic grade. The area to the north and northwest of the map 

region has been mapped recently by Wolff (1982a, 9182b), however
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no detailed geological investigation of most of Sheffield 

Township existed prior to the present work.

A mineral map potential of the region was compiled by 

Springer (1978) and the Paleozoic rocks in the area were mapped 

at 1:31,780 by Carson (1981). 
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GENERAL GEOLOGY 

Introduction

The Mellon Lake area Is part of the Central Metasedlmentary 

Belt (Wynne-Edwards, 1972) which in Southeastern Ontario is 

characterized by Middle Proterozoic supracrustal sequences 

intruded by a major suite of sodic granitic plutons emplaced at 

ea. 1,240 Ma and younger suites of potassic granitic plutons, 

stocks and dikes. Flat-lying Ordovician sediments unconformably 

overlie the Proterozoic rocks in the southeastern part of the 

area.

The supracrustal rocks of the Grenville Supergroup (G.S.G.) 

form intercalated sequences of carbonate and clastic meta- 

sediments which in places contain significant intercalated units 

of mafic to felsic metavolcanics and reworked metavolcanics. 

These supracrustal rocks were subjected to low- to medium grade 

regional metamorphism and form three separate, narrow, easterly 

to northeasterly trending belts across the area. These belts are 

separated from one another either by granitoid intrusions or a 

fault-bounded gneiss-migmatlte complex. The largest of these 

belts is the Clare River synform in the central part of the area.

To the southeast of the Clare River Synform is a fault- 

bounded, northeasterly trending complex of tonalitic-grano- 

dioritic gneisses and migmatltes, the Mellon Lake Complex. The 

age of this complex is not known. The migmatization event 

recorded in this high grade complex is absent in the adjacent, 

low- to medium-grade metamorphosed strata of the Clare River 

Synform and the belt in the Salmon River area. If this event is
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older than the deposition of the rocks of the Grenville Super 

group, then the Mellon Lake Complex would represent an uplifted 

basement to the Grenville Supergroup.

Metamorphosed sodic tonalitic to granodioritic plutons 

related to the Ca 1240 Ma old Elzevir-Northbrook trondhjemite 

batholith, intrude the rocks of the Grenville Supergroup to the 

northwestern of the Clare River Synform and to the southeast of 

the Mellon Lake Complex. This sodic granitic intrusive suite was 

not observed intruding either the Mellon Lake Complex or the 

rocks of the synform.

Within the Clare River Synform, a younger metasedimentary 

sequence, the Flinton Group (Moore and Thompson, 1972,1982) forms 

narrow, continuous to locally discontinuous bands that un- 

conformably overlie and are infolded with the metavolcanics and 

metasediments of the Grenville Supergroup. In the northwestern 

corner of the map area, a narrow, northerly trending fault-bound 

ed band of this group of rocks was tectonically emplaced into the 

Elzevir-northbrook batholith. Within this band is a fault-bound 

ed lens of metamorphosed ultramafic plutonic rock.

A younger suite of metamorphosed granitic plutons and dikes 

related to the Ca. 1060 Ma old Addington granite range in 

composition from monzogranite to granodiorite. Rocks belonging 

to this suite form large, crescentic sheet-like intrusions, 

large concordant dikes and numerous small dikes that intrude all 

the forgoing rocks.

Metamorphosed mafic intrusive dikes emplaced during several 

stages cut all pre-Flinton Group rocks and unmetamorphosed late
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tectonic granite pegmatite dikes intrude other Precambrian 

rocks in the map area. These pegmatite dikes are particularly 

abundant near major, northeasterly trending fauit zones and with 

in, or adjacent to the margins of the larger sodic and potassic 

plutons and dikes.

The Grenville Supergroup and the Mellon Lake Complex were 

subjected to at least two thermal-tectonic events. During the 

first recognizable event, the Elzevirian Orogeny which is 

associated with the emplacement of the Elzevir-Northbrook 

batholith, these rocks were folded and subjected to medium- to 

high-grade metamorphism of at least upper amphibolite facies 

rank. Later, after deposition of the rocks of the Flinton Group, 

folding of this group and refolding of the rocks of the Grenville 

Supergroup, the Addington Pluton was emplaced, and all the 

foregoing rocks except the late-tectonic pegmatites were 

metamorphosed under upper greenschist to middle amphibolite 

facies rank conditions during the Ottawan Orogeny.

In general, all major units strike north to northeast and 

have moderate to steep dips to the southeast. In the north 

western segment of the Elzevir Pluton, dips are moderate to the 

northwest. Most rock units except the younger late tectonic 

granite pegmatites, exhibit a post-Flinton Group penetrative LS- 

fabric with a northeasterly plunging lineation. The plunge of 

this lineation is shallow to moderate; however in places along 

the western margin of the map area, some lineations and folds 

plunge in the opposite direction towards the southwest.
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PRECAMBRIAN 

MIDDLE PROTEROZOIC

MELLON LAKE COMPLEX 

Introduction

The southcentral part of the map area is underlain by a 

large, northeasterly trending and shallow plunging, heterogeneous 

granitoid gneiss-migmatite complex, termed by the author, the 

Mellon Lake Complex. It is known to extend (Hewitt, 196A-) a 

further 9 km to the northeast in Kennebec Township beyond the 

limits of the study area. It also extends another 6 km to the 

southwest of the area before disappearing beneath the flat-lying 

Paleozoic strata.

In the map area, the average width of this fault-bounded 

complex is about 5 km, however towards its northeastern extension 

it narrows down to less than 3 km and further to the northeast 

beyond the map area in southwest Kennebec Township it narrows 

down to a few hundred meters and plunges beneath the meta- 

sediments and metavolcanics of the Grenville Supergroup (Hewitt, 

1964). The northwestern boundary of the complex is the vertical 

ly to northwesterly dipping Donahue Creek Fault, the southeastern 

boundary the shallow easterly dipping Hooleys Creek Fault. Both 

boundaries separate the complex from rocks of the Grenville 

Supergroup.

The Mellon Lake Complex contains two major units which in 

order of decreasing abundance are as follows: (1) locally 

magmatitic tonalitic to granodioritic gneisses (map unit 1) in
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the western and central parts of the complex; and (2) mlgmatltlc 

clastic metasedimentary gneisses (map-unit 2) In the eastern part 

of the complex. These two main llthologies are described 

separately in the text below.

TONALITIC TO GRANODIORITIC GNEISSIC ROCKS

Gneisses of tonalitic to granodioritic composition (map-unit 

1) underlie more than 70 percent of the western and central part 

of the Mellon Lake Complex. Migmatites make up the remainder. 

This "western gneiss zone" of the Complex is in fault-contact 

with the "eastern migmatite zone" of the Complex, the separating 

fault passing through Calpin Lake along the northeastern branch 

of the Clare River. Within the "eastern migmatite zone" 

homogeneous tonalitic to granodioritic gneisses also occur but 

are not common, for example southwest of Calpin Lake near the 

southwestern Boundary of the map area. Good exposures of the 

tonalitic to granodioritic gneisses occur in roadcuts along 

Highway 41 north of Mellon Creek.

These relatively homogeneous gneisses are commonly medium- 

to-coarse-grained, light to dark grey or pinkish rocks. Most 

units are well foliated and commonly lineated and in many places 

show discontinuous compositional and textural layering on a 

centimeter to meter scale (Photos 1 and 2). Some of the 

llthologies of map units 1 and 2 are very similar in appearance 

and the contacts between them are gradatlonal over distances of 

10 to 200 m. Boundaries between units 1 and 2 shown on Map 

(back pocket) therefore are rather arbitrary.
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The gneisses are commonly somewhat migmatized as indicated 

by the presence of quartz-feldspar-biotite mobilizates forming 

thin lamellae and bands within the rocks. These somewhat 

migmatitic gneisses are exposed in roadcuts along Highway 4-1 and 

along a secondary road south of Otter Creek in east-central 

Hungerford Township. In many places the gneisses contain 

pretectonic mobilizate layers (map subunit 1f), and are intruded 

by syntectonic granite dikes (map unit 18) and by post-tectonic 

granite and granitic pegmatite dikes (map unit 19).

The most common rock type within the western gneiss zone of 

the Mellon Lake Complex is a light to medium grey, medium- 

grained, foliated and/or lineated tonalitic gneiss (map-unit 

1b). This grey gneiss consists essentially of oligoclase- 

andeslne (58-68 percent), quartz (18-18 percent), microcline 

(less than 5 percent), biotite (5-15 percent), and hornblende 

(1-8 percent). In thin sections of tonalitic gneiss exhibits a 

heteroblastic fabric. Locally at the Interstices of some of the 

larger xenoblastic grains, plagioclase and quartz have recrystal- 

lized to smaller granoblastic or heteroblastic mortar grains. 

Plagioclase ranges in composition from oligoclase to andesine, is 

locally saussuritized and in several places grains exhibit narrow 

untwinned, overgrowth rims of more sodic plagioclase. Myrmekite 

is common and xenoblastic quartz generally shows strong 

undulatory extinction. Microcline occurs as small interstitial 

xenoblastic grains. Light to dark green and locally reddish 

brown pleochroic biotite and light to dark brown pleochroic 

hornblende define the foliation. Common accessory minerals
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present include titanite, apatite and magnetite. In places the 

dark brown hornblende is partially recrystallized to secondary 

blue-green pleochroic hornblende which at some localities is in 

turn partially altered to actinolite and chlorite. Biotite may 

show secondary development of chlorite and iron oxide along its 

cleavage traces. Interstitial grains of secondary epidote, 

carbonate and white mica flakes are locally present particularly 

in the more hornblende-rich biotite tonalitic gneiss.

Pinkish grey to light grey medium-to-coarse-grained grano- 

dioritic gneiss (map-unit 1c) containing 10-25 percent potassium 

feldspar is the other major rock type present in the "western 

gneiss zone". This gneiss and in places light grey leuco- 

tonalitic gneiss with less than 10 percent combined mafic 

minerals (trondhjemitic gneiss after Streckeisen (1967) also 

occur as gradationally bounded layers within the tonalitic gneiss 

zone. Interbanded units of tonalitic and granodioritic gneiss 

(map-unit 1d) in which the banding varies from 5 cm to 1 m thick 

were seen at several localities along Highway No.41 but appear to 

be more abundant in the northeastern part of the "western gneiss 

zone". Good exposures of this banded gneiss in which the banding 

has been deformed into shallow northeast plunging parasitic folds 

can be seen along the Electric Power Transmission Line northeast 

of Mellon Lake in northern Sheffield Township.

In thin section, the granodioritic gneiss is texturally 

similar to the tonalitic gneiss. Plagioclase is however 

oligoclase in composition and microcline, although more abundant 

than in the tonalitic gneiss, still occurs only as small



interstitial grains. Myrmekite is very common and light to dark 

green. In places reddish brown pleochroic biotite defines the 

foliation. Hornblende was not present in the samples chosen for 

thin section. Minor secondary minerals Included interstitial 

epidote and white mica. Chlorite alteration of some biotite 

flakes was noted in some specimens. Modal analyses of selected 

samples of the tonalitic to granodioritlc gneisses is shown in 

Table 2.

The presence of reddish brown biotite, green-brown 

hornblende, myrmekite and migmatitic phases in these gneisses is 

taken to indicate attainment of upper amphibolite facies. The 

presence of brown hornblende partially recrystalized to secondary 

blue-green hornblende and/or actinolite with carbonate and 

chlorite, secondary chlorite after biotite, and white mica after 

plagioclase indicates a younger, lower grade retrogressive 

recrystallization event probably of upper greenschist to lower 

amphibolite facies rank.

Chemical analyses of 3 specimens of tonalitic to grano- 

dioritic gneiss are given in Table 3. Location of these samples 

is shown on Figure 4.

Rocks of map-subunit 1e are heterogeneous tonalitic to 

granodioritlc gneisses containing rafts, layers and lenses of 

migmatitic mafic and quartzofeldspathic gneiss (Photo 2).

Pretectonic Intermediate Mobilizates

A series of 1-5 cm thick, pretectonic (mobilizate layers of 

intermediate composition (map-unit 1f) may comprise up to 30 per-
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cent of an exposure of locally migmatitlc tonalltlc to grano- 

dioritic gneiss. These early Intermediate moblllzates, the age 

of which Is not known, are exposed in many of the roadcuts along 

Highway No.41 to the north of Mellon Creek. They are generally 

fine-to medium-grained, white and pinkish grey, foliated rocks of 

granodioritic composition. Biotite generally constitutes less 

than 1 percent, and in places where it is locally more abundant 

it defines a foliation.

Most mobilizate layers are concordant to the structure of 

the enclosing gneiss, however some were initially formed at a 

high angle to the presently observed late northeasterly trending 

and shallow plunging L-S fabric. These previously discordant 

layers have been deformed into northeasterly, in places easterly, 

shallow plunging parasitic fold patterns (Photo 2) whereas the 

enclosing gneisses commonly only exhibit a northeasterly trending 

L-S fabric. In poorly exposed outcrops where these early 

granodioritic mobilizates are abundant, they impart a continuous 

layering to the country rock tonalitic to granodioritic gneiss. 

Similar mobilizate layers were also observed in an outcrop of 

migmatitic quartzofeldspathic gneiss (map-unit 2b) exposed in a 

roadcut on Highway 41 Just to the south of Calpin Lake.

MIGMATITIC CLASTIC METASEDIMENTS

In northwest-central Sheffield Township and locally in 

southwest Kennebec Township metasedimentary migmatltes (map-unit 

2) comprise more than 90 percent of the narrow, fault-bounded
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"eastern migmatite zone" of the Mellon Lake Complex but less than 

30 percent of the "western gneiss zone" of the complex. In the 

"western gneiss zone" migmatites also form several large 

structurally conformable, gradatlonally bounded lenticular 

bodies, in places up to 7 km long and 500 m wide in the tonalitic 

to granodioritic gneisses. The migmatites have been subdivided 

into the following two varieties: 1) migmatitic quartzo- 

feldspathic gneiss (map-subunit 2b); and 2) migmatitic mafic 

gneiss (map-subunit 2c). Outcrops consisting of thinly inter- 

banded subunlts 2b and subordinate 2c (map-subunit 2d) are local 

ly abundant. Good exposures of migmatitic mafic mineral-rich 

gneiss can best be seen on Mellon Lake. Good exposures of 

migmatitic quartzofeldspathic gneiss are seen along the east 

shore of Calpin Lake, near Calpin Lake on Highway ^1 and to the 

east of Calpin Lake near the secondary concession roads to the 

south of McQuire Settlement. Less accessible but better exposed 

outcrops occur along the hydro transmission line to the northeast 

of Mellon Lake.

Migmatitic Quartzofeldspathic Gneiss

Migmatitic quartzofeldspathic gneiss (map-unit 2b) is the 

most common type of migmatite present in both the "eastern" and 

"western zones" of the Mellon Lake Complex. It is a foliated, in 

places stromatitic, fine-to locally coarse-grained, pink to 

light grey rock (Photos 3 and 4-) migmatitic quartzofeldspathic 

gneiss (map-unit 2b). The relatively homogeneous paleosome is 

generally a medium-grained, pinkish grey or light grey, foliated
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biotite-quartz-feldspar gneiss (Photo 4). In general the 

paleosome is a relatively homogeneous, medium-grained pinkish 

grey or light grey biotite-quartz-feldspar gneiss (photo 4) 

containing 1 to 8 percent biotite and minor hornblende. Grain 

size of the paleosome varies locally from fine to coarse; these 

variations with or without variations in modal composition in 

many places defines a layering within the paleosome. The 

thickness of this layering ranges from 1 cm to several meters. 

Pink to white weakly foliated granodioritic leucosome lenses and 

layers, 1 to 10 cm thick make up 10 to, in places 40 percent of 

the rock. The leucosome is commonly coarse-grained, and may 

contain up to 2 percent biotite. Discontinuous, thin biotite 

selvages were noted along the margins of some leucosome layers, 

particularly where the adjacent paleosome contained much more 

than 5 percent mafic minerals.

In thin sections of the paleosome the texture is hetero 

blastic and the most common mineral assemblage in the pinkish 

coloured varieties is oligioclase-quartz-microcline-biotite *- 

hornblende. In the greyish coloured paleosome varieties the 

assemblage is oligioclase-quartz-biotite-hornblende-microcllne. 

Other assemblages are listed in Table 4. Myrmekite is common and 

white mica flakes are developed as a secondary alteration in and 

adjacent to plagioclase. Retrograde chlorite is developed along 

the cleavage traces of dark green to locally reddish brown 

biotite. Dark brown hornblende is locally retrograded to blue- 

green hornblende plus minor chlorite, or in places to aggregates 

of actinolite * chlorite * lepidote * carbonate. Minor



-18-

interstitial secondary epidote and carbonate are common in rocks 

containing more than 2 percent hornblende. Biotite flakes and in 

places elongated hornblende grains define the foliation. In thin 

sections of the leucosome, the texture is also heteroblastic and 

the most common mineral assemblage is oligoclase-quartz-micro- 

cline-biotite. Microcline is interstitial and myrmekite is 

common. Locally chloritized biotite and in places some 

elongated, highly strained quartz grains define the foliation. 

Migmatitic Mafic Gneiss

Migmatitic mafic gneiss (map-unit 2c) is a mixed rock 

consisting mainly of a foliated, medium to dark, grey coloured 

paleosome containing more than 10 percent mafic minerals. 

White or light grey weakly foliated granodioritic leucosome 

lenses and layers, 1-5 cm thick comprises between 10-20 percent 

of the rock. This migmatite generally occurs as minor, 5 cm - 1 

m thick interlayers in the more abundant migmatitic quartzo- 

feldspathic gneiss (map-unit 2b). Map-subunit 2d represents out 

crops in which thin subordinate, interbands, 5-30 cm thick of 

migmatitic mafic gneiss (map-unit 2c) are abundant (Photo b) in 

the migmatitic quartzofeldspathic gneiss (map-unit 2b). In the 

migmatite body that underlies Mellon Lake, however interlayers of 

migmatitic mafic gneiss predominate and are generally thicker 

than adjacent interlayers of migmatitic quartzofeldspathic 

gneiss.

The paleosome of the migmatitic mafic gneiss is generally a 

medium grey, greenish grey or dark grey, medium-grained, horn- 

blende-biotite-quartz feldspar gneiss. Grain size variations
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from coarse-to fine-grained occur locally. In places, the paleo 

some is layered and this layering is caused by variations in 

grain size, colour and in modal composition. Medium grey paleo- 

somes contain 10-15 percent combined biotite and subordinate 

hornblende which define a strong foliation. Greenish grey to 

dark grey paleosomes contain up to 40 percent combined biotite 

and hornblende. Garnet porphyroblasts ranging in diameter up to 

1 cm were noted in the paleosome of several outcrops located at 

the western contact of the westernmost migmatite body exposed 

along the hydro transmission line to the northeast of Mellon 

Lake.

Leucosome layers and lenses in the above migmatites general 

ly range in width from 1-5 cm and consist of a white or grey, 

weakly foliated rock of granodioritic to locally trondhjemitic 

and dioritic composition. Grain size variations from coarse- 

grained to locally pegmatitic are common. Biotite and in places 

minor hornblende comprise between 1-2 percent of the rock and 

define the weak foliation. Discontinuous, 1-5 mm thick, mafic 

mineral-rich selvages containing 15-40 percent biotite and in 

places minor hornblende were commonly observed at the contacts 

between the leucosome and paleosome. Locally the immediately 

adjacent leucosome may show a patchy red alteration.

In thin sections of the paleosome the texture is generally 

heteroblastic; locally hornblende-rich layers have a nemato 

blastic texture. The most common mineral assemblage in the 

medium grey coloured paleosome is oligoclase-quartz-biotite- 

microline ^ hornblende. In the darker green and grey coloured
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varietles the assemblage is generally oligoclase-quartz-biotite- 

hornblende-tltanlte ^ pyroxene. Other metamorphic mineral 

assemblages of mafic-mineral-rich paleosome are listed in Table 

^. In the darker coloured varieties, plagioclase ranges from 

oligoclase to andesine and in a few places antiperthitic 

plagioclase is present; myrmekite and secondary interstitial 

carbonate, epidote, and white mica are also more common than in 

the medium grey coloured varieties. In all thin sections of 

mafic mineral-rich paleosomes examined, dark brown, reddish 

brown, and in places dark grey biotite is partially altered to 

chlorite and dark brown hornblende is either locally retrograded 

to blue-green hornblende or strongly altered to the lower grade 

assemblage actinolite-chlorite-epidote j* carbonate. Accessory 

titanite is locally abundant in hornblende-rich varieties. Other 

accessory minerals noted in all paleosomes include garnet, 

magnetite and apatite.

In thin sections of leucosome, the texture is heteroblastic 

and the mineral assemblage is generally oligoclase-quartz- 

biotitej^microcline^hornblende. Plagioclase composition is 

oligoclase and myrmekite is rare or absent. Biotite and 

hornblende exhibit the same alteration products as described in 

the paleosome and secondary interstitial carbonate, white mica 

and epidote are locally present.

METAMORPHOSED MAFIC AND ULTRAMAFIC TECTONITES IN THE MIGMATITES

Metamorphosed mafic and ultramafic rocks (map-unit 2e) of 

probably igneous origin and unknown age locally form small
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isolated tectonites, or in places zones of tectonite in the 

migmatites of the Meiion Lake Complex. The mafic tectonite which 

is somewhat more abundant than the ultramafic variety could not 

be directly correlated with the mafic intrusive rocks (map-units 

9 and 11) that cut the rocks of the Grenville Supergroup on both 

sides of the Complex.

Most of the mafic tectonites consist of small lenses and 

layers of amphibolite whose contacts are sharp and structurally 

conformable with the enclosing migmatite. Individual lenses, 

which occur in places en echelon range in size up to 1 m wide and 

3 m long. Discontinuous and boudinaged layers, in places several 

closely spaced and parallelling discontinuous layers of 

amphibolite, range in size up to 40 cm wide and 6 m long.

Locations for these minor occurrences of mafic tectonite on 

the map (back pocket) are as follows: 1) in the central part of 

the "western gneiss zone" to the northeast of Highway 41 and 

between 1.1 to 1.5 km east-northeast of the southern of Mellon 

Lake; 2) in the southwestern part of the "western gneiss zone" to 

the north of the Clare River and the village of East Hungerford; 

and 3) in the northern part of the "eastern migmatite zone" on 

the Hydro Transmission Line approximately 800 m west of Sheffield 

Lake.

These amphibolites tend to be relatively equigranular, 

medium grained, dark greenish grey to dark grey, massive to 

foliated rocks. Hornblende and plagioclase porphyroblasts may be 

present locally. In thin section these amphibolites have a 

homoblastic to heteroblastic texture and consist essentially of
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oligioclase-andesine (50-70 percent), hornblende (25-40 percent), 

pyroxene (5-10 percent) and biotite (1-2 percent). Dark brown 

hornblende is partially altered to blue-green hornblende and in 

places strongly altered to the assemblage actinolite-chlorite- 

epidote jf carbonate. Biotite is light green to dark brown. 

Interstitial pyroxene is almost completely altered to pseudo- 

morphic aggregates of serpentine, chlorite and carbonate. In 

places altered pyroxene and small garnet crystals form inclusions 

in poikiloblastic hornblende. Common accessory minerals include 

titanite, garnet, apatite and magnetite.

A metamorphosed ultramafic rock forms an exotic lens, l m 

wide in the migmatltes exposed along the east side of Highway 4-1 , 

approximately 200 m south of Mellon Creek in northwest Sheffield 

Township. The contacts of this ultramafic tectonite with the 

adjacent migmatite is marked by a thin, continuous layer of 

biotlte-chlorite schist. Megascopically this ultramafic rock is 

a massive, medium-to coarse grained, dark green, granular rock 

consisting primarily of tremolite and interstitial talc. This 

rock is strikingly similar in texture and composition to the 

fault-bounded metamorphosed ultramafic intrusive rock (map-unit 

17) that was tectonically emplaced into the rocks of the Flinton 

Group exposed to the north of Highway 7 in the northwest corner 

of the map area.

AGE RELATIONSHIPS OF MELLON LAKE COMPLEX

Both the middle- to high-grade metamorphic rocks of the 

Mellon Lake Complex and the Grenville Supergroup have been
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subjected to a lower grade post-Flinton metamorphic event. They 

exhibit the same structural pattern, however the migmatization 

that evidently affected the Mellon Lake Complex did not affect 

the rocks of the Grenville Supergroup. Therefore the Mellon Lake 

Complex may be older than the Supergroup and possibly form 

basement to it.

A granodioritic gneiss of the Mellon Lake Complex was 

radiometrically dated at 125CU130 Ma (Rb-Sr, Bell and Bleinkinsop 

1979). The date was later revised to 11204,90 Ma (Bell and 

Bleinkinsop 1980). Both dates are younger than the revised one 

of 1286^15 reported for the Grenville Supergroup (U-Pb zircon, 

Silver and Lumbers (1966) and are in contradiction to the 

evidence provided by the author's field observations described 

above. Therefore the classification of the rocks of the Mellon 

Lake Complex as map-units 1 and 2, that is as oldest bedrock in 

the area, is tentative.

GRENVILLE SUPERGROUP

DISTRIBUTION AND AGE RELATIONSHIP:

The metasedimentary and metavolcanic rocks of the Grenville 

Supergroup in the area are correlated by the author with the 

Hermon Group as defined by Lumbers (1967) in the Madoc area 20 km 

to the west where the metavolcanics of the group were dated at 

1285jf15 Ma (U-Pb, zircon age of 1310^15 Ma by Silver and Lumbers, 

1966; recalculated to lUGS-Standards by Bell and Bleinkinsop 

1979).

The rocks of the Grenville Supergroup form three narrow,
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northerly to northeasterly trending bands separated either by 

granitoid intrusions or a fault-bounded gneiss-migmatite 

complex. These bands are:

1) The Highway No.7 succession of epiclastic and minor 

chemical metasediments trending northeasterly across the north 

western part of map area.

2) The northeasterly plunging Clare River Synform succession 

in the west-central area consisting of epiclastic and chemical 

metasediments and metavolcanics overlain by and Infolded with 

rocks of the Flinton Group.

(3) The Salmon River succession of epiclastic and chemical 

metasediments and metavolcanics trending northerly across the 

easternmost part of the area.

The rocks of the Supergroup were subjected to middle to 

upper amphibole facies rank metamorphism, and were later affected 

by retrograde event(s).

The author was unable to define a reliable stratigraphic 

succession in any of these three bands. The facing directions of 

the lithologic successions could not be established therefore the 

author cannot confirm the stratigraphy proposed by Chappel 

(1978), the Clare River Synform sequence. Chappel (1978) who 

also did not find reliable top directions in this succession, 

proposed an older and a younger sequence of marbles and 

metavolcanics based on a structural analysis of lineatlons and 

minor fold axes in the supracrustal rocks.
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METASEDIMENTS 

EPICLASTIC METASEDIMENTS 

BIOTITE-RICH METASEDIMENTS

Biotite-rich metasediments (map-unit 3) comprise the bulk of 

the epiclastic units in all three major bands of Grenville Super 

group rocks in the map area. Excellent exposures (Photo 5) can 

be seen in the roadcuts all along Highway No.7 to the northeast 

of the east boundary of Elzevir Township. Other large outcrop 

areas of map-unit 3 occur: (1) in the Clare River Synform on 

either side of Highway No.^1 from Bruno Lake in northwest 

Sheffield Township to the northeast beyond Donahue Lake, in 

southwest Kadar Township; (2) in the Salmon River area along the 

eastern boundary of the map area. Minor units of biotite-rich 

metasediments are commonly interlayered within pyroxene and/or 

amphibole-rich metasediments (map-unit 5). Locally minor units 

are interlayred with feldspathic and quartzose, arenaceous meta 

sediments (map-unit 4), carbonate metasediments (map-unit 6), and 

as thin discontinuous units in the metavolcanlcs (map-unit 7 and 

8).

Compositional layering is well developed in the biotite-rich 

metasediments and is continuous along strike. This layering is 

generally 1 cm or more in thickness, and in places discontinuous 

garnetiferous horizons are found. The layering possibly reflects 

primary bedding. The gneissosity is parallel to the layering. 

Minor pinch and swell structures and minor fold structures are 

common.

The most abundant rock type is map unit 3a. It consists of
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heteroblastic fine-to-medium grained biotite-quartz-feldspar 

gneiss and hornblende-biotite-quartz-feldspar gneiss. These 

rocks which were probably derived from wackes and mudstones 

weather whitish grey, buff and locally rusty brown (biotite and 

sulphide weathering). Fresh surfaces vary in colour from light 

to medium grey and greenish grey. The grain size varies from 0.1 

m to 3 mm. Hornblende and garnet locally occur as porphyro- 

blasts up to 5 cm in diameter. Quartz-feldspar augen, in places 

up to 2 cm long, enveloped by sheafs of biotite may be observed 

in some units. Biotite defines the foliation and makes up 10-35 

percent of the rock; the proportion of the other principal 

phases, feldspar and quartz is variable. Hornblende seldom 

exceeds 10 percent of the rock, however with increasing 

hornblende content map-unit 3a commonly grades along strike into 

amphlbole-rich metasediments (map-unit 5).

In thin sections of map-unit 3a, the texture is generally 

heteroblastic and the most common mineral assemblage is plagio 

clase (oligioclase-andesihe)-quartz-biotite j^ microcline ± 

hornblende. Other mineral assemblages are listed in Table 5. 

Minor phases are calcite, epidote, iron oxide, titanite and 

apatite. Syntectonic garnet and staurolite poikiloblasts are 

locally abundant. Green to reddish brown biotite is commonly 

chloritized along its cleavage traces and blue-green pleochroic 

hornblende is retrograded in many places to the lower grade 

assemblage actinolite-chlorite-epidote * carbonate. Small sub 

rounded grains of interstitial partially altered pyroxene were 

noted in some af the more hornblende-rich varieties of map-unit
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3a. In general most of the pyroxene is strongly altered to 

serpentine, chlorite and carbonate.

Map-unit 3b is a fine-to medium-grained, dark grey biotite 

schist containing more than 40 percent biotite, and variable 

amounts of quartz and feldspar as the other principle phases. 

Minor phases commonly present include garnet poikiloblasts and 

locally hornblende and staurolite porphyroblasts. Biotite schist 

generally forms thin interlayers or lamellae in map-units 3a, 4a 

and 5c. In places this rock forms small outcrops between Bruno 

and Donahue Lakes in northwest Sheffield Township. Various 

mineral assemblages observed in these biotite schists are shown 

in Table 5).

Map-unit 3c is a matrix-supported polymictic pebble meta- 

conglomerate. This particular rock is not very common. It forms 

narrow interrelated, discontinuous lenses and layers in map-unit 

3a and 3b to the southwest of Bruno Lake in the Clare River 

Synform. Clasts derived from map units 3,4, and 5, up to 1 cm in 

diameter, occur scattered throughout a fine-to medium-grained, 

greenish grey matrix of quartz, feldspar, biotite and minor 

hornblende.

Locally within map-unit 3, aluminous schists contain 

muscovite, biotite and quartz as the major phases and plagio 

clase, almandine garnet, sillimanite, staurolite and cordierite 

as minor phases (map-units 3d, 3f and 3g). Interlayers of 

cordierite-garnet-staurolite biotite schist in map-unit 3a can be 

observed in the northernmost roadcut on the east side of Highway 

No.41 near the contact between the epiclastic and carbonate meta-
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sediments in the Clare River Synform. Sillimanite-biotite schist 

occurs in the same part of the map area in the southeasterly band 

of map-unit 3a to the northeast of Donahue Lake. Mineral 

assemblages in these aluminous varieties are also shown in Table 

5. In these particular rocks some of the muscovite is secondary 

after microcline; biotite is chloritized; hornblende, if present, 

is partly altered to chlorite; epidote and carbonate and 

cordierite is partly retrograded to sericite and chlorite.

FELDSPATHIC AND QUARTZOSE, ARENACEOUS METASEDIMENTS

Feldspathic and quartzose, arenaceous metasediments (map- 

unit 4) are the least abundant epiclastic rocks of the Grenville 

Supergroup in the map area. They occur as interlayers within 

rocks of map-unit 3 in all areas underlain by Supergroup rocks 

and also in map-unit 6 of the Highway No.7 band. The largest 

outcrop areas of unit 4 occur in the Salmon River band on either 

side of a secondary road that leads north from Beaver Lake. Good 

exposures of the map-unit also occur: (1) along the east-central 

shore of Sheffield Lake in northwestern Sheffield Township; and 

(2) along the east side of Highway No.41 to the northwest of 

Donahue Creek near the contact of the epiclastic metasediments 

with the carbonate metasediments in the Clare River Synform.

The foliation and compositional layering in these 

leucocratic quartzofeldspathic gneisses are less well defined 

than in the biotite-rich metasediments because of the lack of 

contrasting mineralogy. In these more quartz-rich rocks, layer 

ing on a scale of 1 cm to 3 cm is defined by marked variations in
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grain size and colour on the weathered surface. This layering 

possibly reflects primary bedding which is parallel to a weak to 

moderate foliation defined by the parallel orientation of biotite 

and discontinuous biotite-rich lamellae.

The most abundant rock type of unit 4, consists of foliated, 

granoblastic, medium grained, leucocratic biotite-quartz-feldspar 

gneiss (map-subunit 4-a) containing 1 to 10 percent biotite, 

subordinate variable amounts of muscovite, and in places minor 

amphibole and garnet. This rock which was probably derived from 

feldspathic arenite weathers light grey or buff and locally 

contains rusty weathering layers, lenses and patches. Fresh 

surfaces may be pinkish white or light to medium grey. Some 

interlayers tend to be much richer in quartz than feldspar, but 

quartz is usually 25-35 percent of the rock. In thin sections, 

the texture varies from homoblastic to heteroblastic and the most 

common mineral assemblages are (1) plagioclase-quartz-biotite ^ 

iron oxide, and (2) plagloclase-quartz-microcline-biotite ^ iron 

oxide. Minor phases include garnet, hornblende, carbonate, 

epidote and apatite. Plagioclase ranges in composition from 

albite to oligoclase and is usually partially saussuritized. 

Sericite has formed after microcline, biotite is chloritized 

along cleavage traces, and hornblende if present is partially 

altered to chlorite and epidote. Other mineral assemblages are 

shown in Table 6.

Map-unit 4b represents pyritic varieties of map-unit 4-a and 

4c. It is locally abundant in the Salmon River band near and 

adjacent to outcrop areas of marble. The high degree of
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weathering in these pyritic units creates a thin rusty-brown 

stain over widespread areas of outcrops of map-unit 4 as well as 

adjacent or intercalated units of map-unit 3. Rocks of map-unit 

4b generally contain between 1 and 5 percent pyrite, however 

locally discontinuous pyrite-rich lamellae and lenses in some 

outcrops contain up to 20 percent pyrite. Quartz, feldspar and 

biotite are the other principle phases of these gneissic rocks.

Map-unit 4-c is a foliated, in places layered, medium- 

grained, quartz-rich variety of map-unit 4-a. This rock contains 

in excess of 50 percent quartz and usually less than 3 percent 

biotite. Minor mineral phase are 1-2 percent magnetite, and 

locally pyrite and calcite. This quartzite (metaquartzarenite) 

usually occurs as minor interlayers in feldspathic meta-arenite 

(map-unit 4-a) and marble (map-unit 6). The largest occurrence 

forms a narrow discontinuous layer in the marble to the north of 

Highway No.7 in southeast Elzevir Township.

PYROXENE-AND AMPHIBOLE-RICH METASEDIMENTS

Rocks of map-unit 5 consist principally of pyroxene-and 

hornblende-bearing calcsilicate gneisses and amphibole-rich 

gneisses and schists. These rocks were probably derived from 

recrystallized argillaceous dolostones and calcareous mudstones, 

and occur in the Salmon River band and Clare River Synform. In 

the Salmon River area, they form major mappable units on both 

sides of the Salmon River to the northeast of Beaver Lake. 

Farther to the north along strike in northwest Sheffield Town 

ship, this unit outcrops along and to the east and west of
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Sheffield Lake. Minor units occur interlayered with the meta- 

wackes (map-unit 3) and marbles (map-unit 6) in this same 

region. In the Clare River Synform, map-unit 5 is mainly 

restricted to the southeast limb of this structure near its 

contact with the Mellon Lake Complex. At the northeastern end of 

this structure to the northeast of Donahue Lake, major and minor 

units occur intercalated with the marbles. To the southeast of 

this lake and Highway No.41, near Bruno and Mitten Lakes, 

calcsilicate gneisses and amphlbolites form subordinate 

interlayered units in the metawackes and marbles (map-units 3 and 

6 respectively). To the north and southwest of these lakes 

in the central part of the Clare River Synform minor units of 

calc silicate gneiss and amphibolite occur within the marbles. 

Minor units are also exposed in the marbles along Highway No.7. 

In minor amounts they also occur within the metavolcanics near 

the village of Sulphide in northcentral Hungerford Township. 

Rock types of this unit commonly grade into one another along 

strike. In places with increasing content of quartz and feldspar 

they also grade into hornblende-bearing, biotite-rich meta- 

sedlments (map-unit 3), or into siliceous marbles (map-unit 6) 

with increasing calcite content. The two most abundant rock 

types of map-unit 5 are 5a and 5c. These subunits are locally 

interlayered.

Map-unit 5a consists of massive, in places layered, fine-to 

medium-grained (0.5 mm - 2 mm) calc-silicate rocks. This unit 

weathers greenish grey, and fresh surfaces vary in colour with 

grain size. Medium-grained varieties usually are greenish grey
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or light to medium grey, whereas fine-grained layers are commonly 

dark green and grey. Major phases observable in the coarser 

grained varieties are feldspar, quartz, and variable amounts of 

pyroxene, hornblende and calcite. Minor phases observed, 

particular in locally coarse-grained interlayers in marble 

include biotite, phlogopite, epidote, garnet, pyrite and 

pyrrhotite. In hand specimen, these units are granoblastic and 

commonly display a "salt and pepper" weathering pattern. If 

hornblende and biotite porphyroblasts are present, these minerals 

definite a foliation which generally parallels the layering. 

This particular rock is termed a calc-silicate gneiss.

In thin sections of map-unit 5a the texture is predominately 

granoblastic with local gneissic areas composed of alternating 

lamellae of granoblastic plagioclase, pyroxene and hornblende 

grains. The main phases as shown in Table 7 are plagioclase 

(oligoclase-andesine) 40-60 percent), diopside (10-25 percent), 

hornblende (1-10 percent), quartz (5-20 percent) and calcite 

(2-10 percent). Rocks with less than 10 percent pyroxene are 

richer in hornblende and biotite and minor titanite, magnetite 

and epidote are noticeably more abundant. In many of the 

specimens examined, pyroxene is strongly retrograded to 

serpentine, talc, chlorite and carbonate, and dark brown to 

blue-green hornblende is partially altered to actinolite, 

chlorite and epidote. Large outcrop areas of calcsilicate rock, 

in places gneiss (map-unit 5a) are located in the Salmon River 

band for example on and north of Beaver Lake along the secondary 

access road to the- east of the west branch of the Salmon River.
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Map-unit 5c consists of foliated, in places layered 

amphibolite and hornblende-plagioclase gneiss. Amphibolite is 

usually foliated, in many places layered, fine-to medium-grained 

rock and weathers greyish green. Local epidote-rich lenses, 

layers and lamellae weather apple green. Fresh surfaces are 

usually dark greenish grey to dark grey. Hornblende is equal to 

or greater than plagioclase in abundance and biotite ranges 

between 1 and 10 percent. Minor phases include garnet and 

epidote. Compositional layering may be well developed in this 

rock and continuous along strike. Layered amphibolites are 

locally highly boudinaged and display minor fold structures. 

Hornblende-plagioclase gneiss is usually porphyroblastic, 

medium-to coarse-grained and in places poorly banded. It 

weathers greenish grey and fresh surfaces are usually light-to 

medium grey and greenish grey. Plagioclase is the dominant phase 

and hornblende usually comprises between 20 - 40 percent of the 

rock. Minor mineral phases include biotite (1-5 percent), 

garnet, potassium feldspar, quartz and epidote. The foliation is 

defined by hornblende laths as well as porphyroblasts and locally 

porphyroclasts of both hornblende and plagioclase. Good 

exposures of foliated and layered amphibolite occur: (1) along 

the northeast and southeast shore of Sheffield Lake; and (2) 

along Highway No.41 directly southwest of Donahue Lake. 

Hornblende-plagioclase gneiss forms minor interlayers in the 

calcsllicate rock and gneiss on and near Beaver Lake.

In thin sections of amphibolite and hornblende-plagioclase 

gneiss the texture is usually heteroblastic and the foliation is
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defined by aligned elongate grains of hornblende and in places 

plagioclase, and biotite flakes. In some thin sections banding 

is observed defined by discontinuous alternating hornblende-rich 

and plagioclase-rich lamellae. The most common mineral 

assemblage in map-unit 5c is plagioclase-hornblende-iron oxide j^ 

biotite. Other mineral assemblages noted are shown in Table 7. 

Minor phases commonly present are garnet, epidote, calcite, 

titanite, quartz and potassium feldspar. Accessory minerals 

include iron oxide, pyrite and apatite. Plagioclase ranges in 

composition from oligoclase to andesine and is generally 

partially saussuritized. Dark brown hornblende has been 

retrograded to blue-green hornblende, and this in turn was in 

places strongly altered to actinolite, chlorite, epidote and 

minor calcite. Pale green biotite is locally chloritized along 

its cleavage traces.

Map-unit 5b represents interlayered units of map-unit 5a and 

5c, in particular units of calcsillcate gneiss and hornblende- 

plagioclase gneiss, which contain minor interlayers of 

biotite-rich metasediments (map-unit 3), feldspathic arenaceous 

metasediments (map-unit 4) and rarely marble (map-unit 6). The 

interlayering is at a 1 to 60 cm scale. Boundinage and minor 

fold structures are common in this rock. This subunit is locally 

abundant in the large area of map-unit 5a exposed on and to the 

northeast of Beaver Lake in central Sheffield Township.

Map-unit 5d is composed of the following two distinctive 

lithologies: (1) poikiloblastic amphibole gneiss and schist, and 

(2) hornblende-rich gneiss. These amphibole gneisses and schists
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occur mainly in the central part of the Clare River Synform 

structures where they form discontinuous, narrow mappable units 

or minor interlayers in marbles on and to the southeast of 

Raccoon Lake. Poikiloblastic amphibole schist and gneiss are 

medium-to coarse grained, light grey to greenish grey weathering 

rocks. On fresh surfaces these rocks vary from light greenish 

grey to dark greyish green depending upon the amphibole species 

and the amount of biotite present. Both light coloured amphibole 

(actinolite-tremolite) and darker green to black amphibole 

(hornblende) may be present in the same rock. Modally the rocks 

are composed of plagioclase (40-60 percent), amphibole (10-60 

percent), quartz (5-20 percent), biotite (1-20 percent) and 

calcite (2-10 percent). Calcite porphyroblasts are commonly 

present, and in places the rocks contain augen consisting of 

granoblastic calcite-minor quartz, and plagioclase-calcite-minor 

biotite. Both types may be partially enveloped by biotite and 

amphibole biotite-rich lamellae. In thin section, the gneisses 

have a heteroblastic texture while schistose varieties are 

nematoblastic. Mineral assemblages in map-unit 5d are shown in 

Table 7. Dark brown subidioblastic to xenoblastic hornblende has 

been partially altered to blue-green hornblende or in places to 

light to dark green actinolite. Most of the actinolite occurs as 

dark green, subidioblastic grains or elongate fibrous mats 

interleafed with hornblende and plagioclase; in places they 

contain ragged, xenoblastic relicts of hornblende. Biotite is 

locally chloritized.

Hornblende-rich gneiss, layered in places, is a medium-to
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coarse-grain variety of amphibolite (map-unit 5c) containing more 

than 80 percent hornblende. This unit weathers dark green or 

greenish brown, with local epidote-rich lenses and layers 

weathering apple-green. Fresh surfaces are dark greenish grey to 

dark grey. Biotite and epidote are minor phases. This unit is 

mappable over short distances. It is commonly associated with 

the poikiloblastic amphibole gneisses and schist, for example 

near Raccoon Lake, where it also occurs as minor, thin inter- 

layers in marble (map-unit 6) and within the finer-grained 

amphibolites of map-unit 5c.

CHEMICAL METASEDIMENTS

CARBONATE METASEDIMENTS (Marbles)

Marbles (map-unit 6) occur in all three sectors of the area 

where rocks of the Grenville Supergroup are exposed. The units 

are commonly strongly folded, and are in places in fault contact 

with adjacent lithologies. It was therefore not possible to 

establish stratigraphic relationships between the marbles and 

other metasediments of the Supergroup.

The best exposures of map-unit 6 are: (1) along Highway No.7 

in southeastern Elzevir Township and along Highway No.41 to the 

northeast of Shirtcliffe Lake in Sheffield Township.

The carbonate metasediments have been divided into three 

main groups, calcitic marble (map-unit 6a), dolomitic marble 

(map-unit 6b) and interbedded calcitic and dolomitic marble 

(map-unit 6c). Units of calcitic marble appear to be more 

abundant.
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Map-unit 6a is white to light grey a'nd in places bluish grey 

weathering calcitic marble. It is usually medium-to coarse- 

grained (2 mm to 5 mm), and is quite massive, displaying a grano 

blastic texture. Locally it is thinly laminated (0.5-2-0 cm) and 

relatively free of siliceous impurities. In more silicate 

mineral-rich units, the grain size is coarser and the layering 

ranges up to 10 cm thick. Silicate minerals that comprise 

individually or together up to 10 percent of the marble include 

in order of decreasing abundance phlogopite, diopside, tremolite, 

quartz, feldspar, and epidote. Other minor phases present are 

graphite, pyrite, pyrrhotite, magnetite and hematite. Map-units 

6h, 61, and 6J are phlogopite-, tremolite-, diopside-bearing, 

varieties of 6a as well as map-unit 6b, dolomitic marble. 

Phlogopite and tremolite are ubiquitous in map-unit 6a within 

carbonate units of the Highway No.7 and the Clare River Synform. 

Tremolite is not common in the marbles of the Salmon River band. 

Diopside-bearing calcitic marble is common in the marbles of the 

Salmon River band, but is only locally abundant in the Highway 

No.7 and Clare River Synform carbonate units. In the core of 

this structure, to the southwest of Shirtcliffe Lake brownish 

green diopside, in many places retrograded to talc, serpentine 

minerals, chlorite and carbonate is common in calcitic marble 

units. To the northeast of this lake and Highway No.41, diopside 

Is uncommon. Most units of calcitic marble in the synform 

contain tremolite, phlogopite and minor talc.

Map-unit 6b is a white to light bluish grey and buff brown 

weathering dolomitic marble. The rocks are rather massive; and
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lamlnated to thinly layered units are not common. They are 

generally fine-to medium-grained (0.5 to 2 mm), and have a 

granoblastic texture. Silicate minerals are less abundant than in 

calcitic marble. Phlogopite is the most common impurity. This 

unit forms large outcrop areas that can be traced several 

hundreds of meters along strike within the central carbonate zone 

of the Clare River Syncline. Elsewhere in the map area it 

generally forms small outcrops and interlayers within the more 

abundant calcitic marbles. Diopside-and tremolite-bearing 

varieties of map-unit 6b were observed in a few places within the 

Clare River Synform.

Map-unit 6c consists of interbedded calcitic marble (map- 

unit 6a) and dolomitic marble (map-unit 6b). Layering of the 

units, 6a and 6b ranges from 3 cm to 5 m thick. Calcitic 

varieties predominate on the same outcrop and minor thin (0.5 cm 

- 5 cm), discontinuous interlayers of metaquartzarenite or 

recrystallized chert are locally abundant. This unit occurs 

mainly within the central carbonate zone of the Clare River 

Synform and is well exposed on Highway No. 41 immediately south 

of the winter access road to Raccoon Lake. The rocks in places 

are mineralized, and a number of occurrences of sphalerite, 

pyrite, chalcopyrite and minor zinkenite in map-unit 6c are shown 

on the map (back pocket). In several places along Highway No.41, 

the mineralized layers are spatially associated with lens-shaped 

stromatolites, 10 cm - 40 cm in diameter. Similar looking 

stromatolite structures were observed by the author in narrow 

horizons of map-unit 6c exposed along the southeast side of
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Highway No.7 in southwestern Kaladar Township (Photo 7 and 8).

Map-units 6e, 6f and 6g represent marbles intercalated with 

epiclastic metasediments. They occur locally in any of the 

above, three main carbonate lithologies. All rock types may 

occur in the same outcrop.

Map-unit 6e is siliceous calcitic marble with minor inter- 

layered units of biotite-rich metasediments (map-unit 3) and 

feldspathic and quartzose, arenaceous metasediments (map-unit 4). 

These clastic metasediments form layers that are usually less 

than 5 cm thick and discontinuous along strike. Unit 6e is 

locally abundant in the narrow, northeastern part of the carbon 

ate zone along Highway No.7.

Map-unit 6f is siliceous calcitic marble containing minor 

interlayers of amphibolite, hornblende-rich gneiss, and in places 

hornblende-plagioclase gneiss and calc-silicate gneiss (map-unit 

5). These mafic interbeds are usually thinly layered and 

discontinuous along strike. Boudinage structures are common.

Map-unit 6g is dolomitic marble containing minor

discontinuous, layers (up to 5 cm thick) or small lenses and pods 

of white to greenish grey weathering quartz-tremolite-calcite 

rock. In this rock light green-whitish grey tremolite and in 

places dark green actinolite occur as randomly oriented blades 

and needles or as radiating bundles usually less than 1 cm in 

length; 3 cm long blades were locally observed. This particular

rock occurs in many places within the central carbonate zone of 

the Clare River Synform. It was not observed in the other two 

bands of Grenville Supergroup rocks.



-40-

METAVOLCANICS

In the field, the metavolcanics were classified as follows: 

(1) mafic to intermediate metavolcanics (map-unit 7) having a 

colour index over 10 with the more mafic varieties usually 

greater than 30; and (2) intermediate to felsic metavolcanic 

(map-unit 8) having a colour index between O and 10. Outcrops 

were coded on the map (back pocket) in order of decreasing 

abundance, i.e. 7a, Sac where 7a is the dominant lithology. In 

the map area metavolcanics, all of which are assigned to the 

Grenville Supergroup occur only in the Clare River Synform and 

the Salmon River band. None were identified by the author in the 

band of Grenville Supergroup exposed along Highway No.7 although 

metavolcanic lenses are reported in this band west of the map 

area near the village of Actinolite by Hewitt (1964).

MAFIC TO INTERMEDIATE METAVOLCANICS

Map-unit 7 is composed mainly of mafic to intermediate 

metavolcanic flows. Included in this unit are: 1) subordinate 

gneissic to layered gneissic intermediate units that may be tuffs 

or possibly reworked metavolcanics, and 2) minor intercalated, 

thin units of metawacke and metamudstone (map-unit 3) which are 

not shown on the map (in back pocket). In general mafic to 

intermediate metavolcanics comprise more than 80 percent of the 

metavolcanics in the map area and occur in three separate bands 

in the Clare River Synform and In two bands in the Grenville 

Supergroup strata of the Salmon River area.
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In the Clare River Synform, mafic to intermediate meta- 

volcanics comprise about 90 percent of a 11 km long volcanic 

succession in the band along the west limb of the synform from 

the village of Otter Creek to Raccoon Lake. Near the village of 

Otter Creek this band can be traced around the closure of the 

synform, and on the east limb it extends northeasterly for about 

4.5 km beyond the village before being truncated by a cross- 

fault.

To the west of the village of Otter Creek and near the 

villbge of Sulphide at the southwestern end of the synform is a 

second, smaller northeasterly trending band of metavolcanics. 

It is 6 km long, and is the extension of a major band of meta 

volcanics to the southwest of the the map area (Hewitt, 1964). 

In the map area, this band is composed almost entirely of mafic 

metavolcanics with subordinate intermediate metavolcanics. Minor 

units of mafic to intermediate metavolcanics occur at the north 

east end of the synform in the predominately intermediate to 

felsic metavolcanlc band along the south limb of the synform from 

Bruno Lake to beyond Donahue Lake.

In the Salmon River area near the eastern boundary of the 

map area, mafic to intermediate metavolcanics also comprise about 

80 percent of the volcanic sequence in two separate, north-trend 

ing bands in the rocks of the Grenville Supergroup. In the 

larger .band which straddles the Arden secondary access road north 

from Beaver Lake, mafic to intermediate metavolcanics comprise 

50-60 percent of the succession. To the west of this band, a 

smaller, sinuous band, along the Salmon River consists mainly of
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mafic metavolcanics. Map-unit 7a consists of massive to foliat 

ed, dark greenish grey and biack amphibolites probabiy derived 

from basaltic flows. These amphibole-rich metavolcanics are 

usually fine-to medium grained (0.5 - 2 mm), locally coarse- 

grained (2-5 mm) and generally weather dark to medium green and 

greenish grey. The colour index is over 40 and the mineral 

phases present are plagioclase and hornblende with minor 

biotite, chlorite and epidote. In coarse-grained varieties, 

hornblende porphyroblasts up to 5 mm may be present. In the 

fine-grained varieties of map-unit 7a, weathered surfaces are 

generally smooth and locally ropey. In places, relatively sharp 

ly bounded apple-green weathering patches and lenses, up to 30 cm 

long of epidote-rich alteration are present. Massive to foliated 

flow units, 30-75 cm thick are locally separated from one another 

by discontinuous 1-10 cm interlayers of thinly layered biotite- 

rich amphibolite. These Interlayers possibly represent relict 

flow-top features. These features can be seen in the outcrops 

around the village of Sulphide. Highly deformed pillows were 

also observed in unit 7a in the roadcuts along and to the north 

of the Sulphide road at the village of Sulphide in Hungerford 

Township. In the Salmon River area, most primary features in the 

mafic flows have been completely obliterated during meta 

morphism. Coarse-grained mafic flows with finer grained marginal 

phases, together up to 2 m wide, were observed on the east shore 

and adjacent islands of Sheffield Lake.

In thin section, the texture of the rocks of map-unit 7a is 

heteroblastic. The rocks are composed of hornblende (50 to 60



-43- 

percent), plagioclase (40 to 55 percent) and accessory quartz, 

biotite, titanite, epidote, magnetite, carbonate and locally 

scapolite. Plagioclase is xenoblastic, partially saussuritized 

and ranges in composition from oligoclase to andesine. Dark 

brown to blue-green hornblende forms large poikiloblastic laths 

and aggregates and smaller xenoblastic to subidioblastic grains. 

In many sections, the retrograde blue-green hornblende is 

partially altered to actinolite, chlorite and epidote. Small 

interstitial grains of secondary epidote and carbonate are 

common. Mineral assemblages observed in map-unit 7a are shown in 

Table 8.

Map-unit 7b consists of hornblende-plagioclase gneiss 

biotite-hornblende-plagioclase gneiss, and in places, layered 

gneiss. These rocks are commonly interlayered with map-unit 7a 

throughout the area and in places grade along and across strike 

into 7a. These gneisses are usually medium-to coarse-grained 

(1-5 mm), weather greenish grey, and have a colour index of 

10-30. Hornblende generally comprises between 20-40 percent of 

the rock and both hornblende and plagioclase porphyroblasts are 

common. The biotite content ranges between 1-10 percent; minor 

garnet, epidote and chlorite occur locally. The foliation is 

defined by the parallel alignment of elongate hornblende and 

plagioclase laths, biotite flakes and in places discontinuous 

mafic-and felsic-mineral-rich streaks and lamellae. Many 

outcrops display thin, discontinuous bands which vary slightly in 

colour index and hornblende-plagioclase and hornblende-biotite 

ratio from one layer to the next.



In thin section the texture of rocks of unit 7b is 

heteroblastic and the most common mineral assemblage observed is

plagloclase-hornblende-biotlte ± actinolite. Other mineral 

assemblages observed are shown in Table 8. Minor mineral phases 

present include quartz, potassium feldspar, garnet, epidote, 

carbonate and chlorite. Accessory minerals are magnetite, 

titanite and apatite. Plagioclase is partially saussuritized and 

ranges in composition from oligoclase to andesine. Green to 

blue-green hornblende is partially altered to actinolite and 

chlorite and some pale green biotite is chloritized. Small 

interstial grains of secondary epidote and carbonate are locally 

abundant, and scapolite in places is a principal mineral phase.

Map-unit 7c is composed of fine-to medium-grained, massive 

to foliated, in places amygdaloidal, amphibole-poor metavolcanics 

that were probably derived from andesitic flows. This unit 

occurs mainly in the Clare River Synform.

In the central and southwestern part of this structure the 

rocks of the Grenville Supergroup have been subjected to middle 

to upper amphibolite facies rank and later were retrograded. 

Here rocks of map-unit 7c are usually fine-to medium-grained (0.5 

- 2 mm), massive to foliated, and weather light to medium grey, 

and greenish grey. Relict aligned plagioclase laths, 1-3 cm long 

occur in the intermediate flow units exposed in the closure area 

of the synform east of Otter Creek. In samples of unit 7c from 

this region of the synform, the most common mineral assemblage in 

thin section is plagioclase-quartz-hornblende-biotite ^ potassium 

feldspar. Hornblende and/or biotite comprise 5-20 percent of the
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rock each; minor phases present include epidote, carbonate, 

chlorite, muscovite, magnetite and apatite.

At the northeastern end of the Clare River Synform, the 

rocks of the Supergroup exhibit mineral assemblages 

characteristic of retrograde greenschist to amphibolite facies 

rank. Here rocks of map-unit 7c are fine-to locally medium- 

grained, massive to foliated, in places amygdaloidal and weather 

dark green to greenish grey. Along Highway No.41, near the north 

boundary of the map area, calcite and calcite-quartz filled 

amygdules 0.5-3 cm long are common features of these intermediate 

flows. Flow-top pillow-breccia horizons and thin interflow units 

of metawacke and metamudstone (map-unit 3) occur in some of these 

intermediate flow sequences. In thin sections of rocks from 

subunit 7c collected at the northeastern end of the synform the 

most common mineral assemblage observed is plagioclase-quartz- 

biotite-chlorite-calcite-magnetite ^ hornblende JK actinolite. 

Other mineral assemblages observed are shown in Table 8. Minor 

phases present include epidote, staurolite, and chloritoid.

Map-unit 7d consists of strongly foliated to layered 

varieties of amphibole-poor metavolcanics (map-unit 7c), that 

were probably derived from intermediate tuffaceous units. Rocks 

of unit 7d occur interlayered with, and in places grade into 

rocks of map-unit 7c; they also forms subordinate interlayers in 

intermediate to felsic metavolcanic sequences (map-unit 8). The 

layering of the rock is continuous to discontinuous and is 

defined generally by colour and grain size variation. In places 

the layering is characterized by the following features: (1)



discontinuous, biotite-rich lamellae; (2) aligned porphyroblasts 

of plagioclase; (3) porphyroblasts of garnet; and (4) mafic to 

felsic lenses and lamellae, up to 5 cm long that are interpreted 

by the author to be flattened clasts.

Nap-subunlts 7e, 7f and 7g are pillowed, amygdaloidal, and 

chlorite-bearing varieties respectively of mafic to intermediate 

metavolcanlcs.

Map-unit 7h is characterized by epidote lenses and 

discontinuous layers in the more mafic metavolcanlcs (map-units 

7a and 7b). Map-unit 71 represents metasomatized phases of unit 

7 near the margins of the tonalitic to granodioritic pluton 

exposed to the east of the Arden road in the Salmon River area.

INTERMEDIATE TO FELSIC METAVOLCANICS

Map-unit 8 is composed mainly of intermediate to felsic 

metavolcanics. Included in this unit are: 1) continuously to 

discontinuously layered units that may be reworked metavolcanics; 

and 2) minor metasedlmentary interlayers of biotite quartz- 

feldspar gneiss and schist (map-unit 3). Rocks of unit 8 

comprise less than 20 percent of the two main metavolcanic 

sequences in the map area. At the northeast end of the Clare 

River Synform, this unit forms the bulk of the metavolcanic 

sequence along the east limb of the synform. Minor units occur 

in places along the west limb of the same structure. In the 

Salmon River area, unit 8 forms bands up to 200 m thick. The 

most common rock types of unit 8 are subunits 8a and 8c.

Map-subunit 8a is a felsic metavolcanic. It consists of



massive to foliated, fine-to medium grained (0.5-2 mm), 

leucocratic quartzofeldspathic gneiss. The rock usually weather 

greyish to pinkish white, and locally buff. Fresh surfaces are 

pink, light grey, and locally dark grey. Grain size variation 

occurs gradually over width up to a meter, and feldspar 

porphyroblasts are present locally. In thin section the texture 

is heteroblastic and the most common mineral assemblage is 

plagioclase-quartz-microcline-biotite ± muscovite. Biotite makes 

up less than 2 percent. This unit could represent recrystallized 

fine-grained tuffs or crystal tuffs.

Map-subunit 8b is a felsic metavolcanic. It consists of 

fine-to medium-grained, foliated, leucocratic, muscovite-bearing 

quartzofeldspathic gneiss interlayered with continuous to 

discontinuous layers and lamellae of muscovite schist. 

Muscovitic gneiss layers contain 1-10 percent muscovite with 

minor biotite; schist layers contain up to 40 percent muscovite 

with minor biotite and local garnet. This unit usually occurs as 

subordinate interlayers in map-units 8a and 8c.

Subunit Se is an intermediate to felsic metavolcanic. It 

consists of foliated, in places discontinuously layered biotite- 

quartzofeldspathic gneiss containing 2-10 percent biotite and 

minor muscovite, magnetite, pyrite, garnet and epidote. This 

unit, which may represent recrystallized tuffs, is fine-to 

medium-grained (1-2 mm), and weathers light grey to buff grey. 

Fresh surfaces are usually light to medium grey. The rocks in 

places exhibit 1-3 mm wide and 20 cm long biotite-rich lenses. 

This layering is defined by variations in grain size, colour and
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biotlte content. In thin sections of subunit 8c the texture is 

usually heteroblastic. Cataclastic varieties are locally 

abundant in the Salmon River area. The most common mineral 

assemblage observed is plagioclase-quartz-biotite-muscovite 

-  -microcline. Other mineral assemblages in unit 8c are shown in 

Table 9. Minor mineral phases present are chlorite, garnet, 

epidote, carbonate, cordierite, magnetite, pyrite, apatite and 

locally titanite. Plagioclase is partially saussuritized and 

ranges in composition from albite to oligoclase. Small grains of 

xenoblastlc interstial microcline in places exceed more than 15 

percent of the rock. Biotite, interleafed biotite and muscovite, 

and muscovite define the foliation. In places elongate grains of 

feldspar and quartz also parallel this fabric. Biotite is 

locally chloritized, and minor secondary interstitial epidote and 

carbonate are more abundant in rocks containing more than 5 

percent biotite. White mica, developed after feldspar, is 

strongly developed along microfractures in cataclastic varieties.

Subunit 8d is a massive to weakly foliated, finer-grained 

(less than 1 mm) variety of map-unit 8c which the author 

interprets as intermediate to felsic flow material. It occurs 

mainly in the southern part of the Salmon River metavolcanic 

succession.

Map-unit 8e consists of laminated to thinly layered (less 

than l cm), fine-to medium grained, light grey weathering 

varieties of subunits 8a and 8c which the author interprets as 

intermediate to felsic ash tuff and lapilli tuff (Photo 9). The 

layering is defined by variations in grain size, cologr and
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biotite content. These layers can be traced continuously along 

strike for several 10's of meters. Feldspar and quartz 

porphyroblasts and porphyroclasts up to 0.5 cm are locally 

present. In places, this unit contains flattened and elongated 

clasts, up to 5 cm long, which are Interpreted as lapillistone by 

the author (Photo 10).

Subunit 8f includes metasomatized phases of unit 8 that 

occur along the margin of the tonalltic to granodioritic pluton 

at the southeastern boundary of the map area.

PETROCHEMISTRY OF THE METAVOLCANICS

Chemical analyses of major and selected trace elements were 

carried out on: 1) 19 samples of mafic to felsic metavolcanics 

taken by the author from the supracrustal rocks in the Clare 

River Synform; and 2) 15 samples of mafic to felsic metavolcanics 

taken from the band of supracrustal rocks in the Salmon River 

area. The locations of analysed samples are illustrated in 

Figure 4 and the data with corresponding location numbers are 

tabulated in tables 10 and 11. All samples are presented on 

Figures 2a, 3a (AFM diagrams after Irvine and Baragar 1971) and 

on Figures 2b, 3b (Cation plots after 3ensen 1976). 

Clare River Metavolcanics

AFM and cation plots (Figures 2a, b) for samples taken from 

the Clare River Synform show the follow two petrochemical groups:

1) a predominately tholeiitic basaltic group of meta 

volcanics which on the cation plot mostly project on the high- 

iron side of densen's (1976) empirically derived division between
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magnesium- and iron-rich suites; and

2) a rather heterogeneous group, ranging from dacitic to 

rhyolitic, and from tholeiitic to caic-alkaline in their 

chemistry. On the cation plot, intermediate to felsic meta- 

volcanics show more tholeiitic affinity.

AFM and cation plots (Figures 3a,b) for samples taken from 

the Salmon River area also show two petrochemical groups which 

are as follows:

1) a predominately tholeiitic basaltic group of meta- 

volcanics which on the cation plot mostly project on the 

magnesium side of Oensen's (1976) empirical division between 

magnesium-and iron-rich suites; and

2) a rather heterogeneous group, ranging from dacitic to 

rhyolitic, and from tholeiitic to calc-alkaline in their 

chemistry. 

EARLY METAMORPHOSED MAFIC INTRUSIVE ROCKS

Map-unit 9 is a foliated to lineated, in places massive and 

porphyroblastic, amphibolite. This unit, forms concordant to 

locally discordant dikes ranging from 30-120 m wide that intrude 

the Grenville Supergroup strata in the following areas: (1) west 

and southwest of Bruno Lake and to the northeast of Mitten and 

Donahue Lakes along the northeast limb of the Clare River 

Synform, and (2) in the southwestern and southeastern part of the 

Salmon River band of supracrustal rocks. In the Clare River 

Synform, these dikes have been folded with the enclosing Super 

group strata. In the southeastern part of the Salmon River area, 

a dike near the eastern boundary of the map area was seen to be
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locally metasomatized and cross-cut by small metamorphosed grano- 

dloritlc dikes and stringers near the eastern contact of this 

mafic dike with a tonalite-granodioritic pluton (map-unit 10). 

In the southeastern part of the Salmon River area, another dike 

was observed in direct contact with the large Sheffield meta 

morphosed granite dike (map-unit 18). At this contact the mafic 

dike is coarsely recrystallized, locally metasomatized and 

cross-cut by granitic dikes and stringers emanating from the 

larger dike. Rocks of unit 9 has been subjected to middle to 

upper amphibolite facies rank and later were retrograded. An 

excellent exposure of map-unit 9 can be seen in readouts along 

Highway No.41 approximately 300 m northwest of Donahue Creek in 

northwest Sheffield Township.

Rocks of unit 9 are usually medium-to coarse grained (1-5 

mm), contain hornblende porphyroblasts up to 2 cm long, and 

weather dark green or mottled white and light green. The mineral 

phases are hornblende and plagioclase with minor chlorite. 

Elongate hornblende laths define both a lineation and foliation. 

Toward their contacts these dikes grade from medium-to coarse 

grained foliated and, in places lineated amphibolite into finer 

grained foliated to discontinuously layered amphibolite with 

streaks and layers of epidote. Central portions of some of the 

larger dikes are massive, medium-to coarse-grained, and commonly 

display a clotty texture due to the weathering out of subrounded 

aggregates of hornblende and hornblende-plagloclase set in a 

finer groundmass of similar mineralogy. In thin section, this 

rock has a heteroblastic texture and the hornblende aggregates
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appear to be pseudomorphic after pyroxene. The mineralogy of 

this unit is hornblende (4-0-60 percent), and plagioclase (35-4-0 

percent). Minor phases are quartz, magnetite, titanite and 

apatite. Plagioclase is xenoblastlc and is usually andesine in 

composition. Some of the large xenoblasts of plagioclase are 

rimmed by small mortar grains of untwlnned plagioclase. Dark 

brown hornblende is retrograded to blue-green poikiloblastic 

hornblende and, locally is altered to the lower grade assemblage 

of actinolite, chlorite, epidote and carbonate.

Chemical analyses for 4- specimens of early metamorphosed 

mafic intrusive rocks are given in Table 12. The location of 

these sample is shown on Figure 4-.

METAMORPHOSED INTERMEDIATE PLUTONIC ROCKS

Metamorphosed intermediate plutonic rocks (map-unit 10) 

consist of massive to foliated and lineated units of tonalite to 

granodiorite (Streckeisen, 1976). These rocks occur mainly in 

the Elzevir Batholith and Northbrook Pluton which underlie the 

northwestern part of the map area. Only part of the southeastern 

margin of the Elzevir Batholith occurs in the extreme northwest 

corner of the map area. Most of this northerly trending, 300 km2 

batholith lies to the northwest of the study area (Hewitt, 1964) 

and the bulk of it consists of medium-to coarse grained, massive 

and lineated trondhjemite to granodiorite (Pride and Moore, 

1983). In the map area, the more mesocratic southeastern margin 

of this batholith is truncated on the east by a fault-bounded, 

400-600 m wide band of Flinton Group metasediments. This



-53-

northerly trending band separates the Elzevir Batholith from the 

highly strained Northbrook Pluton which is believed by the author 

to be genetically related to the Elzevir Batholith. The most 

common rock type in the southeastern part of the Elzevir 

Batholith is massive to llneated and locally foliated tonalite to 

trondhjemite (map-unit lOa).

The southern end of the northeasterly trending Northbrook 

Pluton most of which also lies to the north of the map area 

(Hewitt, 1964) extends for about 7.5 km into the study area and 

has an average width of approximately 2 km. Along its eastern 

and southern margins, the Northbrook Pluton intrudes, in many 

places lit-par-lit the Grenville Supergroup metasediments. In 

places along Highway No.7 foliated granodiorite dikes believed by 

the author to be genetically related to the Northbrook Pluton 

have been deformed with the metasediments of the Supergroup 

during a period of refolding of the rocks of the Supergroup 

(Photo 6). The most common rock types in the southern end of 

this pluton are foliated and llneated tonalite-trondhjemite and 

granodiorite (map-units 10b and 10c). Specific contact 

relationships between both the Northbrook Pluton and the Elzevir 

Batholith with the Flinton Group in this part of the map area are 

discussed in more detail in a latter section describing the 

Flinton Group.

South of Highway 7, a 3.5 km long lenticular body of 

foliated and llneated tonalite-granodiorite is enclosed within 

the crescent shaped Addington potassic granite pluton (map-unit 

18) in northeast Hungerford Township.
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In the southeastern corner of the map area, the western 

margin of a metamorphosed intermediate pluton of undetermined 

size intrudes the metavolcanics and metasediments of the Salmon 

River area. The most common rock types are foliated to lineated 

tonalite-trondhjemite and granodiorite (map-unit 10b and 10c).

Map-unit 10a is a massive to weakly foliated, in places 

lineated, medium grey biotite tonalite with local lighter grey 

phases of trondhjemite. These rocks weather light grey, and are 

generally medium-to coarse grained (1.0-5 mm). Modal 

composition of four slabbed samples stained for potassium 

feldspar are presented in Table 13. Modal volume of minor phases 

was estimated in corresponding thins sections. Microscopically 

these rocks have a heteroblastic texture; the principal felsic 

mineral phases are saussuritized xenoblastic plagioclase and 

xenoblastic quartz displaying strong undulatory extinction. 

Smaller mortar grains of plagioclase and quartz are present along 

the margins of some of the larger xenoblasts. The plagioclase 

ranges in composition from oligoclase to andesine and in places 

some large, subidioblastic grains have a relict compositional 

zonation defined by marked variations in the intensity of 

saussuritization from their core to rim. Microcline occurs 

locally as small interstitial grains, and seldom comprises more 

than 2 percent percent of the rock. The dominant ferromagnesian 

phase is biotite(5-20 percent), and minor primary phases are 

hornblende, titanite, magnetite and apatite. The biotite is 

chloritized; horblende is partially altered to actinolite; 

secondary chlorite and minor xenoblastic to subidioblastic
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epidote are usually present. Secondary white mica -is present in 

more highly strained or cataclastically deformed varieties. In 

most samples biotite defines a lineation and/or weak foliation.

Map-unit 10b represents a more strongly foliated and/or 

lineated variety of map-unit 10a. Rocks of unit 10b are usually 

medium-grained (0.5-2.0 mm). Biotite, and in many places 

elongated quartz and plagioclase grains define the L-S fabric. 

Modal composition of four slabbed and stained sample of this 

material are also shown in Table 13. In these more highly 

strained rocks secondary mineral phases such as chlorite, 

epidote, white mica and calcite are more abundant than in map- 

unit 10a.

Map-unit 10c is chiefly a foliated and/or lineated, light 

grey to pinkish grey biotite granodiorite; minor greyish pink 

granite phases are present locally. This unit weathers whitish 

grey, pinkish white and locally buff and is usually mediurn-to 

coarse grained. Modal composition of four slabbed and stained 

samples are shown in Table 13. In thin-section, this unit is 

heteroblastic and the principal felsic mineral phases are 

xenoblastic plagioclase and quartz with smaller xenoblastic 

interstitial grains of microcline. The plagioclase composition 

is generally oligoclase. Myrmekite is commonly present. Biotite 

makes up between 2-15 percent of the rock; minor hornblende is 

locally present. Minor mineral phases are magnetite, titanite 

and apatite. Biotite is locally chloritized and hornblende, if 

present, is partially altered action, chlorite and epidote. In 

places secondary flakes of white mica and xenoblastic epidote
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form small interstitial grains. Biotite along with some elongat 

ed quartz and plagioclase grains define the L-S fabric.

Map-unit 10d represents cataclastic varieties of map-units 

10b, 10c and 10a. These cataclastic rocks occur mainly within 

the Northbrook Pluton, particularly near its contact with the 

Flinton Group and locally near its eastern contact zone with the 

Grenville Supergroup metasediments. The fabric of these fine- to 

medium grained (0.5-2 mm) cataclastic varieties of unit 10 varies 

from augen gneiss to mylonitic gneiss and schist over distances 

across strike of less than 5 m. This can be observed in three 

localities (see section on Flinton Group) near the fault-bounded 

contacts of map-unit 10 with the Flinton Group in the northwest 

corner of the map area. In thin sections of this unit, oriented 

leaf-shaped grains of highly strained quartz (1 mm - 1.5 cm long) 

and lenticular augen of quartz and feldspar of similar size are 

set in a finer grained groundmass (0.5 - 2 mm) of equigranular, 

xenoblastic quartz and feldspar. Percrystalline, flattened 

grains of quartz up to 5 cm long are locally present. 

Chloritized biotite flakes, interleafed flakes of biotite and 

muscovite and biotite-muscovite-epidote lamellae parallel the 

foliation and wrap around many of the quartz grains and augen. 

Microscopically this rock is seen to have a discontinuous to 

continuous gneissic layered fabric define by an echelon felsic 

and mafic-mineral rich lamellae.

Map-unit 10e represents local lenses and layers of country 

rock amphibolite, biotite gneiss and in places quartzofeldspathic 

gneiss in map-unit 10.
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Chemical analyses for 4 specimens of metamorphosed inter 

mediate plutonic rocks are given in Table 14. The location of 

these samples is shown on Figure 4.

Age Relationships

The Elzevior Batholith and Northbrook Pluton belong to an 

early suite of sodic plutonic rocks that was emplaced at 1226 ^ 

25 Ma (U-Pb, zircon age, Silver and Lumbers, 1966; recalculated 

to lUGS-standards by Bell and Bleinkinsop 1979) in the Central 

Metasedimentary Belt of the Grenville Province of southeastern 

Ontario. In the map area, these sodic plutonic rocks intrude the 

rocks of the Grenville Supergroup but were not recognized cutting 

the rocks of the Mellon Lake Complex. In turn these plutonic 

rocks are cut by metamorphosed potassic granite dikes (map-unit 

18) to the north of Highway No.7 and in the southeastern corner 

of the map area. Unmetamorphosed pegmatitic granite and granite 

pegmatite are particularly common in map-units 10 near the 

eastern contact of the Northbrook Pluton.

METAMORPHOSED MAFIC INTRUSIVE ROCKS

Map-unit 11 represents fine-to medium grained, foliated 

and/or lineated dark greenish grey and black amphibolite dikes 

that intrude the Mellon Lake Complex in the following areas: (1) 

the migmatitic mafic gneiss and tonalltic gneisses exposed along 

Highway No.41 to the southwest of Mellon Lake; (2) migmatitic 

quartzofeldspathic gneiss on the large peninsula along the east- 

central shore of Mellon Lake, and (3) the interlayered tonalitic
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and granodioritic gneiss on the first smail lake to the northeast 

of West Sheffield Lake in northwest Sheffield Township. Near 

Mellon Lake some of these concordant to local discordant mafic 

dikes have fine-grained chilled margins and porphyroblasts of 

plagioclase, up to 2 mm in their coarser grained central phase. 

In one dike elongated plagioclase porphyroblasts and hornblende 

laths define a northeasterly trending lineation which parallels 

the fabric in the enclosing, folded tonalltic to granodioritic 

gneiss. Other dikes developed chlorite schist zones along their 

margins during a late period of shearing in this part of the map 

area.

The age of these mafic dikes is uncertain relative to the 

metamorphosed mafic dikes of map-unit 9 that intrude the rocks of 

the Grenville Supergroup. The rocks of map-units 11 and 9 as 

well as their hosts rocks, the Mellon Lake Complex and the 

Grenville Supergroup respectively have all been subjected to a 

lower grade post-Flinton metamorphic event. The age relationship 

however between their respective host rocks as outlined previous 

ly in this report is also uncertain. Rocks of map-unit 11 were 

not observed cross-cutting the Elzevir and Northbrook plutons in 

the map area however metamorphosed mafic dikes are reported to 

cut these plutons to the north (Pride and Moore 1983). Rather 

than classifying all the metamorphosed mafic dikes as map-unit 9, 

the author has tentatively correlated the mafic dikes (i.e. 

map-unit 11) in the Mellon Lake Complex with the younger series 

of post-Flinton metamorphosed mafic dikes to the north of the map 

area.
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On Highway No.^1 near Mellon Lake these mafic dikes are cut 

by granite pegmatite dikes and stringers (map-unit 19).

In thin section, these mafic dike are heteroblastic and the 

principal mineral phases are plagioclase (35-60 percent), 

hornblende (35-50 percent) and biotite (1-10 percent). Minor 

phases are magnetite, titanite, apatite and in places pyroxene. 

Plagioclase is locally saussuritized and ranges in composition 

from oligoclase to andesine. Poikiloblastic hornblende varies in 

colour from dark green to dark brown and locally blue-green. 

Some poikiloblasts are locally altered to actinolite and 

chlorite. Inclusions in the hornblende usually consist of 

plagioclase, biotite, titanite and apatite. In one dike minor 

inclusions of relict pyroxene strongly altered to serpentine, 

talc and chlorite occur in the hornblende. Biotite is usually 

dark green to reddish brown. Along some fractures the biotite is 

locally chloritized. Elongated hornblende laths and biotite 

flakes define the foliation.

Chemical analyses of 3 specimens of Metamorphosed Mafic 

Intrusive Rocks are given in Table 12. The location of these 

samples is shown on Figure 4.

YOUNGER METASEDIMENTS

FLINTON GROUP

DISTRIBUTION AND CONTACT RELATIONSHIPS

Epiclastic and chemical metasediments that exhibit mineral 

assemblages characteristic of prograde greenschist to amphibolite 

facies rank have been assigned by the author to the Flinton Group
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(Moore and Thompson, 1972, 1980). The metasediments assigned to 

the Grenville Supergroup on the other hand have been subjected to 

two metamorphic events: 1) an earlier middle to upper amphibolite 

facies rank event; and 2) a later retrograde event that meta 

morphosed the rocks of the Flinton Group. These younger meta- 

sediments occur in the following two areas: (1) within the Clare 

River Synform in northeast Hungerford, northwest Sheffield and 

south-central Kaladar Townships; and (2) in a northerly trending, 

fault-bounded, 400-600 m wide band between the Elzevir and North- 

brook plutons in southeast Elzevir and southwest Kaladar Town 

ships near the northwest corner of the map area. In the synform, 

rocks of the Flinton Group form continuous to locally 

discontinuous, parallel bands that overlie, and are tightly 

infolded with rocks of the Grenville Supergroup. The strata of 

both groups were subsequently refolded about a regional, shallow 

plunging northeasterly trending synformal axis. Contacts between 

these groups are parallel and no unconformity was recognized by 

the author. Some contacts have also been the loci of north 

easterly trending strike-and dip-slip faults.

In the northwest corner of the map area, Flinton Group rocks 

are in sharp fault contact on the west with the marginal 

tonalitic phase of the Elzevir pluton and on the east with the 

more highly strained, foliated granodiorite of the Northbrook 

pluton. The contact was observed by the author between the rocks 

of the north Flinton Group band and the Northbrook pluton in 

southeast Elzevir Township approximately 800 m due north of the 

large thumb-shaped loop in the Skootamatta River. There,
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fine-to medium-grained cataclastic granodiorite are in a knife- 

edge contact with a fine-grained, thinly laminated, blasto- 

mylonitic metamudstone interlayer in a sequence of matrix- 

supported polymictic pebble metaconglomerate of the Flinton 

Group. Within 5 m of this contact, the cataclastic granodiorite 

grades into foliated, medlum-to coarse-grained, heteroblastic 

granodiorite. Farther along strike to the north in western 

Kaladar Township, the fault contact zone of this same band with 

both the Northbrook and the Elzevir plutons was detected again a 

short distance to the south of Flinton Creek. Although the 

contact was not directly observed, in each case, the adjacent 

outcrops of both plutons, in places less than 3 m from Flinton 

Group rocks are cataclastic and locally schistose fine-to medium 

grained phases of the main intrusions. These fault contacts were 

interpreted as underformed unconformities by Thompson (1972). 

Although an unconformity between the older rocks and the 

metasediments of the Flinton Group cannot be demonstrated in the 

map area such a relationship has been reported to the north of 

the area in northern Kaladar and southern Barrie Townships (Moore 

and Thompson, 1972,1980) Closer to the map area, about 3.5 km to 

the north of it and about 300 m to the east of Highway No.41 is a 

well exposured unconformity between the Northbrook granodiorite 

and granodiorite-pebble and-boulder metaconglomerate of the 

Flinton Group. This unconformity is described by Psutka (1976).
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CHEMICAL METASEDIMENTS 

CARBONATE METASEDIMENTS (Marbles)

Carbonate rocks of the Flinton Group (map-unit 12) consist 

mainly of calcitic and dolomitic marbles derived from lime 

stones and dolostones. These rocks form minor units and inter- 

layers in the tightly folded epiclastic metasedlments within the 

fault-bound north Flinton Group band in southeast Elzevir and 

western Kaladar Townships. To the south, however marbles form 

four main mappable units in the folded Flinton Group strata with 

in the Clare River Synform. Three of these units range in width 

from 20-14-0 m in the closure area of the synform near the 

villages of Sulphide and Otter Creek at the southwestern end of 

the structure. The fourth mappable unit occurs along the north 

west limb of the synform to the southeast of Highway 7 near the 

north-central boundary of the map area. Marble also forms minor 

interlayers in epiclastic units of the Flinton Group in the 

following areas within the Clare River Synform: (1) in map-units 

13 and 14 in the closure area of the synform near the village of 

Otter Creek; (2) in map-unit 14 along the northwest limb of the 

synform; and (3) in map-unit 14 along the northeast limb of the 

synform to the southwest of Raccoon Lake in northwest Sheffield 

and southwest Kaladar Townships.

The two main rock types in the map area are calcitic marble 

(map-unit 12a) and subordinate dolomitic marble (map-unit 12b). 

In the field it Is very difficult to distinguish outcrops of 

Flinton Group marble from similar looking marbles of the 

Grenville Supergroup. In general Flinton Group marble units in
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the map area are generally finer grained; they contain less than 

5 percent siliceous mineral impurities; thin interlayers of 

recrystallized chert (quartzite) are more common (Photo 16) and 

interlayers of biotite quartz-feldspar gneiss and para- 

amphibolite are less common than in units of Grenville Supergroup 

marble (map-unit 6). These characteristics together with the 

prograde metamorphic mineral assemblages in these rocks and 

locally their structural and stratigraphic position relative to 

the metavolcanics of the Grenville Supergroup were used by the 

author to distlnquish between the two ages of carbonate meta- 

sediments in the synform. Retrograded marbles of the Grenville 

Supergroup can be observed in the core of the synform to the 

northeast of the village of Otter Creek. In many places within 

these marbles, diopside is partially altered to serpentine 

minerals and chlorite, whereas in the marbles of the designated 

Flinton Group to the east, southwest and north of the village of 

Otter Creek, diopside is unaltered and is a prograde mineral.

Map-unit 12a is a fine-to medium-grained (0.5-3 mm), white, 

light grey or pale brown weathering granoblastic calcitic 

marble. Compositional layering is commonly expressed as faint, 

white, grey and brown colour banding which varies from less than 

1 cm to 10 cm in thickness. Thinly laminated (<2 mm) grey and 

white units are present locally (Photo 11). Silicate minerals 

usually comprise between 1-5 percent of this rock and in order of 

decreasing abundance these minerals are phlogopite, tremolite, 

diopside, talc, quartz, feldspar and epidote. Minor phases 

present locally are graphite, pyrite and hematite. Map-units
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12f, 12g and 12h are phlogopite-, tremolite-, diopside-bearing 

varieties of map-unit 12a and 12b (dolomitic marble) observed 

frequently in the field. Phlogopite is ubiquitous. Tremolite- 

and in places tremolite-talc-bearing units of 12a occur mainly at 

the northeastern end of the synform near the Electric Power 

Transmission Line and Highway 7. Diopside-and diopside- 

tremolite-bearing varieties are more common to the southwest in 

the closure of the synform.

Map-unit 12b is white to brown and brown-orange weathering, 

granoblastic dolomitic marble. This unit tends to be finer 

grained and more massive than map-unit 12a. Compositional layer 

ing is locally developed, in many places defined by thin inter- 

layers of metaquartzarenite (map-unit 15f) or in places by other 

quartzofeldspathic metasediments (map-units 15c, b and e). 

Silicate minerals usually comprise less than 3 percent and some 

outcrops contain very few visible impurities. In order of 

abundance these minor mineral phases are more or less the same as 

in rocks of map-unit 12a. Tremolite*-diopside-bearing units 

predominate at the southwest end of the synform; tremolite ^ 

talc-bearing varieties predominate at its northeast end. 

Dolomitic marble is the main rock type in the thin carbonate band 

along the flanks of the Hungerford antiform to the west of the 

village of Otter Creek. In the other three major carbonate bands 

in the strata of the Flinton Group the dolomitic rock usually 

occurs as minor interlayers in calcitic marble.

Map-unit 12c represents map-units 12a and b containing sub 

ordinate thin interlayers of rusty, pyritic quartzofeldspathic
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gneiss (map-unit 15b), metachert or metaquartzarenite (map-unit 

15f) and in places interlayered units of ferromagnesian rich 

metasediments (map-units 14 and 13).

Map-unit 12d is a relatively weakly metamorphosed, fine 

grained (0.1-0.5 mm), thinly bedded, grey, green and brown 

weathering calcitic marble that was only observed in a few small 

outcrops exposed along Highway No.41 to the west of Raccoon 

Lake. This unit occurs intercalated with map-unit 14, towards 

the southeast end of a 200 m wide band of low-grade metamorphosed 

Flinton strata. On the north, this band of Flinton Group 

epiclastic metasediments is bounded and infolded with retrograded 

medium-to high-grade metamorphosed metavolcanics of the Grenville 

Supergroup. On the south, this same low-grade band is in fault- 

contact with retrograded medium-to high-grade metamorphosed, 

coarse-grained marbles of the Supergroup. In two separate out 

crops of map-unit 12d within this band of epiclastic meta 

sediments, this fine grained marble is massive, laminated to 

thinly bedded; primary features such as grain gradations, 

scour-and fill structures and locally cross-laminations are well 

preserved (Photo 12). Grain gradations in the southernmost 

exposure indicated stratigraphic tops facing southeast. The 

significance however of this observation is questionable because 

the unit is possibly overturned; minor tight, northeast plunging 

folds and local northeasterly trending shears are present in all 

rock types throughout this 200 m wide band of low-grade Flinton 

Group strata.

In a thin section, rocks of map-unit 12d, are equigranular
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to locally recrystallized. The bedding Is defined by dark green 

to greenish grey laminations. Locally cross-laminae of fine 

grained equigranular calcite with subordinate finer grained 

interstial phlogopite and talc alternate with light grey laminae 

containing the coarser grained granular assemblage of quartz- 

calcite-phlogoplte. In the darker coloured laminae, irregular 

patches of fibrous talc comprise up to 6 percent of the rock. 

Euhedral grains of pyrite are concentrated in several of the more 

quartz-rich, lighter grey laminae; the long direction of these 

grains parallels the bedding planes.

Map-unit 12e represents cataclastic, locally mylonitic 

varieties of map-unit 12a. This unit occurs mainly along the 

southwest limb of the Clare River Synform. A good exposure of 

mylonitic marble can be seen in contact with the Mitten dike on 

the east side of the secondary road, approximately 60 m northwest 

of the bridge over Donahue Creek.

Various metamorphic mineral assemblages observed in these 

carbonate rocks are given in Table 15.

EPICLASTIC METASEDIMENTS

PYROXENE-AND HORNBLENDE-BEARING METASEDIMENTS

Pyroxene-and hornblende-bearing metasediments of the Flinton 

Group (map-unit 13) consist of uniformly massive calcsilicate 

rocks derived probably from argillaceous dolostones. This unit 

is exposed mainly in the closure of the Clare River Synform in 

the fields near the villages of Otter Creek and Sulphide at the 

southwest end of this structure. Large outcrop areas are well
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exposed in the core of the secondary Hungerford antiform- about 1 

km southwest of the village of Suiphide. Another, band of the 

same unit outcrops in a 100-300 m wide northeasterly trending 

band straddling the Clare River along the southeastern limb of 

the Clare River Synform. Here this unit is intruded lit-par-lit, 

and in places is truncated by the Mitten granite dike (map-unit 

18). Minor units of map-unit 13 occur in the following areas: 

(1) interbedded with map-unit 14 southwest of the village of 

Otter Creek in the synform; and (2) locally as interlayers in 

map-unit 14- within the fault-bounded Flinton Group band in the 

northwest corner of the map area.

Map-unit 13a which forms the bulk of unit 13 is character 

istically a massive, in places layered, granoblastic, light-to 

medium greenish grey calcsilicate rock. It is usually fine- to 

medium-grained (0.5-2 mm) and weathers grey to brownish-grey. A 

dark brownish weathering rind up to 1 cm thick is common. Most 

small exposures have a uniform colour and grain size and lack 

foliation. In some places foliation Is expressed by the 

alignment of calcite pods. Larger outcrop areas in places 

display a weak colour banding, 10 cm to 1 m thick, in which 

noticeable grain size variations are also present. Near the main 

contacts of this unit with map-unit 12 in the secondary Hunger 

ford antiform and with map-units 14 to the southeast of the 

village of Otter Creek, compositional layering tends to be 

thinner (less than 5 cm) and minor thin interbeds of map-units 

14, 12 and locally 15 are present. Most hand-specimens 

effervesce when tested with a 10 percent solution of hydrochloric
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acid and the coarser grain varieties, are composed mainly of 

feldspar with variable amounts of green diopside, dark greenish 

grey hornblende, biotite, and minor quartz.

In thin sections of rocks of map-unit 13a, the texture is 

granoblastic and the usual mineral assemblage is oligoclase- 

hornblende-diopside-calcite ^ biotite ^ quartz. Minor phases 

commonly present are epidote titanite, magnetite, garnet, and 

apatite. Other mineral assemblages are shown in Table 16.

Map-unit 13b consists of map-unit 13a with minor thin inter- 

beds of biotite-and hornblende-rich metasediments (map-unit 14), 

marble (map-unit 12) and quartzofeldspathic metasediments, 

particularly map-units 15a, b and f. This unit is most common 

to the southeast of the village of Otter Creek.

BIOTITE-AND AMPHIBOLE-RICH METASEDIMENTS

Biotite-and amphibole-rich metasediments of the Flinton 

Group (map-unit 14) consist mainly of foliated and commonly 

interlayered units of fine-to medium grained, greenish grey and 

dark grey metawackes, biotite-rich metamudstones, and amphibole- 

rich metamudstones. These rocks occur within the Clare River 

Syncline in the following areas: (1) in the closure of the 

synform between the villages of Otter Creek and Sulphide; and (2) 

along the northwestern limb of the structure to the northwest, 

west and southwest of Shirtcliffe Lake. Here the rocks are 

infolded with other rocks of the Flinton Group (map-unit 15 and 

16) and in places with metavolcanics of the Grenville Supergroup 

(map-units 7 and 8). Mappable units .average about 200 m wide but
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range up to 500 m wide in the core of the secondary Otter Creek 

synform to the southwest of the village of Otter Creek. Through 

out the Clare River Synform, unit 14 forms minor interlayers in 

map-units 13, 15 and locally units 16 and 12. Within the fault- 

bounded band of Flinton Group rocks in the northwest corner of 

the map area, the rocks of unit 14 form several mappable units 

and numerous minor interlayers in the more abundant outcrops of 

quartzofeldspathic metasediments (map-unit 15).

Map-unit 14a, particularly in the southeastern part of the 

Clare River Synform is usually a massive to weakly foliated, 

medium grey and greenish grey metawacke or metamudstone. The 

grain size varies from fine-to medium-grained (0.5 -1.5 mm) and 

compositional layering, 2 mm to 10 cm thick is common. Primary 

bedding features such as grain gradations, flame, and scour-and 

fill structures are present in many of the outcrops exposed near 

the villages of Otter Creek and Sulphide. Most of the outcrops 

consists of thin interbeds of map-units 14a and 14b (Photo 11) 

with minor interlayers of other Flinton Group lithologies present 

locally. Darker grey coloured coarser-grained foliated meta- 

wackes (biotite-quartz-feldspar gneiss) and in places biotite- 

rich metamudstones (biotite schist occur in places within the 

synform but are more common in the northern fault-bounded band of 

Flinton Group strata. Megascopically all these rocks are 

composed essentially of feldspar, quartz and biotite with minor 

hornblende, epidote and garnet.

In thin sections of map-units 14a, the texture of the rock 

in the finer-grained, rhythmically layered samples is
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homeoblastic containing aligned biotite flakes defining a 

foliation. Thin, discontinuous to continuous lepidoblastic 

textured biotite-rich lamellae define the foliation and reflect 

primary compositional layering. In the coarser grained (less 

than 3 mm) biotite gneiss and schist samples, the texture is 

either heteroblastic or lepidoblastic. Biotite and biotite-rich 

lamellae defining the foliation. The most common mineral 

assemblage in this unit throughout the map area is plagioclase 

ollgoclase-quartz-microcline-biotite ^ epidote. Minor mineral 

phases present are muscovite, garnet, hornblende, actinolite, 

chlorite and staurolite. Magnetite, titanite and apatite also 

occur. Hornblende is more common In the medium-grade rocks in 

the southwestern part of the Clare River Synform. Actinolite, 

chlorite and porphyroblasts of staurolite are more common in the 

low-to medium-grade rocks in the northeastern part of the synform 

as well as in the northwestern fault-bounded Flinton Group band. 

The various mineral assemblages observed are shown in Table 17.

Map-unit 1^b consists of massive to foliated, in places 

layered, green to black biotite- and amphibole-rich metamud- 

stones, probably derived from calcareous mudstones and dolomitic 

mudstones.

In the southwestern part of the Clare River Synform 

structure map-unit 14b is generally a massive to weakly foliated, 

medium-greenish grey to black amphibolite or biotite 

amphibolite. The rock varies from fine-to medium-grained (0.5 - 

2 mm); compositional layering is common and primary bedding 

features similar to those described above for map-unit 14a are
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present. Here this unit usually occurs as subordinate 

rhythmically interlayered, thin beds in map-unit 14a. This 

common occurrence is coded as map-unit 14c, however small out 

crops of 14b are locally present. In thin sections of samples 

from this part of the map area, these finer grained, more 

massive-looking amphibolites have a heteroblastic texture. The 

most common mineral assemblage observed is plagioclase 

(oligoclase)-hornblende-biotite ± epidote. Actinolite, diopside, 

microcline, and calcite are present in places. Accessory 

minerals are titanite, magnetite and apatite.

In the northeastern part of the Clare River Synform as well 

as in the northwestern fault-bounded band of Fllnton Group rocks, 

unit 14b varies from medium-grained, foliated to layered 

amphibolite or biotite amphibolite to porphyroblastic 

hornblende-plagioclase gneiss. These rocks form small outcrops 

but commonly occur interlayered in the same outcrop. In places 

thin units of 14a, 14d, 15a and locally units 12 and 16 may also 

be present as interlayers. These amphibole-rlch metasediments 

here tend to be coarser grained, up to 3 mm, contain more biotite 

and are more strongly foliated than the finer grained, more 

massive-looking amphibolites in the southwestern part of the 

synform near the village of Otter Creek. Amphibole porphyro- 

blasts up to 1 cm long are common. The colour of rocks of units 

14-b varies with type of amphibole present. Actinolite- 

hornblende-bearing varieties of map-unit 14-b are greenish grey to 

black. Compositional layering ranging from 1 cm to 20 cm is 

defined by the following: (1) variations in grain size and/or the
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presents of amphibole porphyroblasts; (2) variations in colour 

reflecting biotite-amphibole, actinolite-hornblende or 

araphibole-plagioclase ratios, and (3) minor interlayered units of 

14c, and locally units 12 and 15.

In thin sections from specimens of map-unit 14b taken from 

the Flinton Group strata in the northern parts of the map area, 

the texture is seen to vary from heteroblastic to locally lepido 

blastic where biotite is abundant. The most common mineral 

assemblages are biotite-hornblende or hornblende-blotite-plagio- 

clase ^-actinolite. Other minor mineral phases present are 

quartz, epidote, calcite and locally garnet porphyroblasts. 

Various metamorphic mineral assemblages observed in map-unit 14-b 

are shown in Table 17.

Map-unit 14-d represents actinolite-tremolite bearing 

varieties of unit 14d that occur in the northeastern part of the 

Clare River Synform. These rocks are foliated, medium-grained 

and greenish grey to dark green depending upon the amount of 

biotite and/or hornblende present. In thin sections from 

specimens of map-unit 14d taken near and to the south of Highway 

^1 in the northeastern part of the synform, the texture varies 

from nematoblastic to lepidoblastic. The most common mineral 

assemblages observed are: 1) actinolite-tremolite-biotite-plagio- 

clase-quartz JK calcite; and 2) plagioclase-quartz-actinolite- 

biotite jf hornblende i calcite. Minor mineral phases present are 

hornblende microcline, epidote, chlorite, phlogopite and talc. 

Mineral assemblages of map-unit 14-d are shown in Table 17.
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QUARTZOFELDSPATHIC METASEDIMENTS

Map-unit 15 consist mainly of meta-arenites and meta- 

conglomerates with subordinate metawackes. Meta-arenites, 

principally map-units 15a and b with subordinate metawacke inter- 

layers (map-unit 15c) form the bulk of map-unit 15 in the Clare 

River Synform. Metaconglomerates (map-units 15c and 15e) form 

minor interlayers within the meta-arenites and metawackes. On 

the other hand, metaconglomerates form the bulk of the succession 

in the Fllnton Group band in southeast Elzevir and southwest 

Kaladar Townships.

The various metamorphic mineral assemblages observed in 

map-unit 15 are shown in Table 18.

Map-unit 15a consists essentially of feldspathic meta- 

arenites. In the northwestern band of Flinton Group rocks, this 

unit forms: (1) minor thin interlayers (1 cm - 30 cm) in meta 

conglomerates at the southwestern end of this band; and (2) 

similar thin interlayers and wider, up to 6 m, lateral 

gradationally units in the metaconglomerates along strike to the 

north. In the Clare River Synform, this unit forms several 

horizons up to 300 m wide along the northwest limb of the 

synform. Narrow horizons occur along parts of the southeast limb 

of this structure.

These feldspathic meta-arenites are usually massive to 

foliated In places layered, fine-to medium-grained (0.5 - 2 mm) 

quartzofeldspathic rocks containing less than 10 percent biotite 

with variable amounts of muscovite and in places calcite. 

Calcareous meta-arenites are more common in the northwestern



Flinton Group band. The rocks vary in colour from white or light 

grey to pinkish grey and locally greenish grey and buff. They 

generally weather whitish grey and buff-brown grey and in some 

places have a crumbly surface texture if appreciable calcite is 

present in the rock. The principal mineral phases are equi 

granular to inequigranular feldspar and quartz. Biotite and 

locally muscovite, the main mafic constituents, define the 

foliation and in places form discontinuous lamellae. In places 

compositional layering is defined by colour banding and marked 

variations in the content of the micas. In thin section, these 

rocks have a heteroblastic texture. The most common mineral 

assemblage is quartz-plagioclase (oligoclase)-microcline-biotite 

^ muscovite. Minor minerals present are calcite, epidote, 

diopside and, in rocks containing biotite-muscovlte-rich 

lamellae, porphyroblasts of staurolite and garnet. Massive to 

weakly foliated, fine-grained white muscovite-bearing varieties 

of map-unit 15a containing discontinuous biotite-muscovite-rich 

lamellae and minor interlayers of map-unit 16a are locally 

abundant to the northeast of the village of Hungerford along the 

northwestern limb of the synform. These particular rocks can be 

easily mistaken for felsic metavolcanics (map-unit 8b).

Map-unit 15b represents rusty weathering pyrite- and 

graphite-pyrite-bearing varieties of map-unit 15a. This unit 

forms a few thin interlayers in all the main rock types of the 

Flinton Group. It also forms a stratigraphic marker horizon, 

20-80 m thick around the closure of the Clare River Synform near 

the village of Otter Creek. In this region of the synform, rusty
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feldspathic meta-arenites occur at two horizons. In most places 

these rocks occur between a major unit of calcitic marble 

(map-unit 12a) and a distinct unit of sillimanite-bearing 

muscovitic schist (map-units 16a and b) on both limbs of the 

synform. Between the villages of Sulphide and Hungerford on the 

northwest limb of the synform, there are two stratabound iron 

deposits, the Canada, and Hungerford pyrite mines (Property No. 7 

and 1 respectively) which the author interprets to lie within or 

along the strike extension of the same rusty meta-arenite marker 

horizon.

Map-unit 15c generally consists of clast-to matrix-supported 

metaquartzarenite and quartzofeldspathic-pebble metaconglomerate 

that contains local interbeds of metaquartzarenite (map-unit 

15f), minor interlayers of feldspathic meta-arenite (map-unit 

15a) and metawacke and metamudstone (map-unit 15e). In places 

thin units of polymictic metaconglomerates (map-unit 15d) and 

aluminous metamudstones (map-unit 16) may also be present. This 

conglomeratic unit weathers white to grey and forms the bulk of 

the metasediments in the northwestern fault-bounded band of 

Flinton Group rocks. The conglomerate units can be traced along 

strike for several hundred meters. They are 0.5 to 4 m thick and 

bedded. Individual beds are from 10 to 30 cm thick. There is a 

transition northward from almost entirely conglomeratic units to 

units containing more abundant and thicker interlayers of map- 

units 15a and 15e. Lateral transitions over strike lengths of 

30-80 meters between this metaconglomerate and map-units 15a and 

15e also occur. The matrix of clast-supported varieties of
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map-unit 15c is usually a biotite-muscovite schist containing in 

places porphyroblasts of staurolite, garnet and kyanite. The 

matrix of matrix-supported varieties is either a muscovitic 

meta-arenite or a metawacke (map-units 15a and 15e. The clasts 

are of pebble size, i.e. generally 1-15 cm in diameter. They are 

subrounded and in many places deformed, flattened and ellipsoidal 

up to 30 cm long. In clast-supported varieties, the pebble 

population is composed chiefly of grey to white, fine-to medium 

grained metaquartzarenite with subordinate clasts of fine-grained 

(less than 1 mm), light grey to pinkish grey weathering, 

leucocratic quartzofeldspathlc gneiss that may be metavolcanic in 

origin. In matrix-supported varieties, the proportion of these 

two main clasts are variable and in one particularly thick 

sequence on the Hydro Transmission Line to the west of the lens 

of ultramafic rocks, the clast population consists of 50-70 

percent leucocratic quartzofeldspathic gneiss and 20-30 percent 

metaquartzarenite (Photo 15 and 16).

In the northwestern limb of the Clare River Synform, meta- 

conglomerates of map-unit 15c occur sparingly as minor interbeds, 

usually less than 0.5 m wide in map-units 15a,15e and 16a and 

16b. Unit 15c was observed by the author in the following areas: 

(1) approximately 1000 m northeast of the village of Hungerford 

on the east side of the abandoned Canadian National Railway 

right-of-way at the exposed base of a long outcrop of sillimanite 

schist and gneiss (map-unit 16b); (2) in several outcrops 

approximately 100 m to the west of this same right-of-way about 

1500 m south of the Electric Power Transmission Line, and (3) at
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several locations in the meta-arenites and metawackes of the 

Flinton Group to the south of the last location (between 1-1.5 

km) and to the east and southeast of the north Hungerford 

secondary access road. The clasts in many of these conglomeratic 

units are smaller than in the metaconglomerates in the north 

western part of the map area and in some units averaged less than 

2 cm. Metaquartzarenite is the dominant clast type. Most clasts 

are flattened and it is possible that many clasts disintegrated 

during deformation. The present clast size therefore is possibly 

a result of deformation and is not primary.

Map-unit 15d is a matrix-supported polymictic pebble meta- 

conglomerate containing local interlayers of metawacke (map-unit 

15e), biotite and hornblende-rich metawacke and metamudstone 

(map-units 14a and 14b) and in places feldspathic meta-arenite 

(map-unit 15a). This conglomerate weathers greenish grey to 

spotted grey-green and forms large outcrops along the eastern and 

southeastern side of the band of rocks of the Flinton Group in 

the northwestern part of the map area. Bedding is not as sharply 

defined as described above for map-unit 15a, however bedding 

thickness and width of bedded units are of the same order of 

magnitude. Interlayered non-conglomeratic epiclastic units are 

more common than in map-unit 15c and some outcrops contain inter- 

beds of matrix-supported varieties of unit 15c. Similar green 

ish-grey weathering polymictic metaconglomerate forms several 

small mappable units and minor Interlayers to the southeast in 

the Clare River Synform, specifically in the following areas: (1) 

along Highway No.4-1 and to the northeast and southwest of
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Shirtcliffe Lake; (2) approximately 100 m to the west of the 

abandoned Canadian National Railway right-of-way, about 1.5 km 

south of the Electric Power Transmission Line; and (3) 

approximately 1 km northwest of the village of Sulphide.

The matrix of these conglomerates varies from a light to 

dark greenish-grey weathering hornblende-plagioclase gneiss 

containing variable amounts of quartz, biotite, diopside and 

epidote to greenish grey weathering hornblende-bearing biotite- 

quartz-feldspar gneiss and schist. The clasts are pebble size 

(1-20 cm), subrounded and in many places deformed, flattened and 

ellipsoidal (Photo 14). In order of decreasing abundance the 

pebble population consists of fine-grained leucocratic quartzo- 

feldspathic gneiss, metaquartzarenlte, amphibolite, biotite 

gneiss and schist, calc-silicate gneiss and locally marble.

Map-unit 15e is a foliated, in places massive and layered, 

fine-to medium-grained (0.5-3 mm) metawacke (biotite-quartz- 

feldspar gneiss) containing 10-15 percent biotite with minor 

amounts of muscovite and amphibole. This greenish grey to dark 

grey weathering rock seldom forms large outcrops but usually 

occurs as thin interbeds within outcrops of feldspathic meta- 

arenite (map-unit 15a) and metaconglomerate (map-units 15c and 

15d). Minor interbeds also occur locally in the marbles (map- 

unit 12). This lithological association together with the 

general absence of amphibole was used in the field to separate 

these metawacke units from the similar-looking biotite-and 

amphibole-rich metawackes of map-unit 14-a. Massive and thinly 

layered units (1-10 cm wide) are common in the following areas:
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(1) in the northwestern fault-bounded band of Flinton Group 

rocks; and (2) along the northwest limb of the Clare River 

Synform near and to the north of the Electric Power Transmission 

Line. Foliated, in places layered metawacke units are most 

common in the central and southwestern part of the synform. In 

thin section, of map-unit 15e, the texture is homeoblastic in the 

fine-grained varieties and heteroblastic in the medium-grained 

varieties. The most common mineral assemblage observed is 

plagioclase-microcllne-quartz-biotite ^ epidote. Minor mineral 

phases locally present include amphibole, calcite, garnet, 

muscovite, chlorite. Accessory minerals are magnetite, titanite 

and apatite. Within the Clare River Synform prograde chlorite 

mainly occurs in rocks of this map unit near, and north of the 

Electric Power Transmission Line.

Map-unit 15f represents thin interbeds, usually less than 5 

cm thick of fine-to medium-grained white to grey metaquartz- 

arenite within units 15a, b, c and d. In many places the rock 

contains minor amounts of feldspar (1-10 percent), biotite and 

muscovite.

ALUMINOUS METASEDIMENTS

Aluminous metasediments (map-unit 16) consist mainly of 

muscovite-and muscovite-biotite schists and gneisses that common 

ly contain grains and porphyroblasts of aluminosilicates such as 

staurolite, kyanite, sillimanite, garnet and cordierite. These 

rocks were derived from aluminous mudstones. In the northwestern 

map area these rocks occur as thin interbeds and discontinuous
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lamellae within interbedded sequences of units 15c, 15a and 15e. 

In the Clare River Synform tightly folded rocks of map-unit 16 

form narrow (20-300 m wide) continuous to discontinuous bands 

along the northwest limb and around the closure of the synform 

near the village of Otter Creek. In these same regions of the 

synform, minor interbeds also occur in adjacent bands of quartzo- 

feldspathic metasediments (map-units 15a and 15c) and in places 

muscovite schists and gneisses laterally grade into these rocks. 

The main rock types in the map area are muscovite and muscovite- 

biotite schist and gneiss (map-unit 16a and 16c) and sillimanite 

schist and gneiss (map-unit 16b). Muscovite and muscovite- 

biotite schist and gneiss are well exposed at the large test 

trench at the Kaladar Aimko mica deposit (see Economic Section, 

Property No.5). Sillimanite schist and gneiss are exposed as 

follows: (1) in several large outcrops approximately 500 m north 

east of the village of Otter Creek; and (2) in a series of out 

crops along the east side of the drivable abandoned Canadian 

National Railway right-of-way at distances up to 400 m southwest 

of the small village of Hungerford and up to 1.2 km northeast of 

this village.

Map-unit 16a consists mainly of white to shiny grey weather 

ing muscovite schist with subordinate, but in places abundant 

interlayered light grey weathering muscovite-rich gneiss. These 

two main rock types locally grade into one another along strike. 

Thin interlayers and discontinuous lenses of muscovite-biotite 

schist (map-unit 16c) are commonly present in many outcrops of 

unit 16a. A characteristic feature of the muscovite schist, and
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the muscovite-rich gneiss is the presence of aluminosilicate and 

feldspar porphyroblasts. Depending upon the regional grade of 

metamorphism these aluminosilicate porphyroblasts are garnet, 

staurolite, kyanite (map-units 16e, f and g) or locally 

porphyroclasts of sillimanite (map-unit 16b). The main felsic 

minerals in the schist and gneiss are quartz and feldspar. In 

the muscovite schist, muscovite greatly predominates over biotite 

and comprises between 30-60 percent of the rock. In the 

gneisses, the muscovite content ranges between 5-20 percent, and 

biotite in places may be as abundant as muscovite. Alumino 

silicate porphyroblasts seldom exceed 10 percent of both these 

main rock types. Minor mineral phases in these rocks are 

magnetite, pyrite and chlorite. In places magnetite is 

concentrated In discontinuous quartz-rich and biotite-rich 

lamellae in the schist and In thin interlayers (less than 5 mm 

thick) in the gneiss. Magnetite may comprise up to 10 percent of 

the rock in these local phases.

Compositional layering is locally preserved in the schist (5 

mm - 2 cm) and In many places can be observed In the adjacent 

interlayered gneiss units ranging from 1 cm to 30 cm In width. 

This layering in the gneiss probably reflects the original 

bedding. The layering is defined by the following: (1) alternat 

ing units of schist and gneiss; (2) compositional variation with 

in the gneiss with respect to muscovite-felsic mineral and 

muscovite-biotite ratios; and (3) the abundance of the various 

aluminosilicate porphyroblasts in different interlayers in the 

schist and locally in the gneiss. The largest outcrops and most



-82-

muscovite-rich units occur in the Flinton Group strata along the 

northwestern limb of the Clare River Synform, towards its north 

eastern end in the map area. This part of the synform extending 

from the northern boundary of the map area southwesterly along 

strike to a point approximately 2 km south of the Electric Power 

Transmission Line corresponds to the region where the Flinton 

Group strata was subjected to prograde upper greenschist meta 

morphism. Further along strike to the southwest, the metamorphic 

grade in the Flinton Group strata progressively increases and 

muscovlte-biotite schist (map-unit 16c) and sillimanite schist 

and gneiss (map-unit 16b) become progressively the dominant 

lithologles.

In thin sections of muscovite schist, the texture is 

lepidoblastic defined by parallel interleaved layers of 

poikiloblastic muscovite and subordinate biotite containing 

fine-grained inclusion trains of quartz, plagioclase and opaque 

minerals. In places felsic mineral-rich lamellae also parallel 

the foliation. In some thin sections examined, the prominent 

NNE-trending regloned foliation displays kink folds and smaller 

muscovite and biotite laths which are oriented at a high angle to 

the foliation. Xenoblastlc kyanite, plagioclase, staurolite, and 

garnet form syntectonic, inclusion-rich porphyroblasts that are 

wrapped by the foliation. Most contain straight inclusion trains 

which are continuous with the external foliation. Syntectonic 

garnet and kyanite porphyroblasts with curved inclusion trains of 

the external foliation were noted in a few samples. Several thin 

sections of porphyroblastic kyanite-muscovite schist were
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examined from samples taken along the northwest limb of the 

synform to the west and southwest of the Kaladar Amiko mica 

deposit (Property No.5). Macroscoplcally these rocks display a 

south-southeast-plunging crenulation cleavage and local folding 

of the more prominent northeasterly trending foliation. Many of 

the kyanite porphyroblasts have their long axis oriented parallel 

to this SSE fabric whereas the long axis of others plunge 

parallel to the regional northeast L-S fabric. In thin sections 

of this rock, the SSE-oriented kyanite porphyroblasts and in 

places some plagioclase and micas grains are post-tectonic. The 

most common mineral assemblage observed in the muscovite schist 

(map-unit 16a) is quartz-muscovite-biotite-plagioclase 

(oligoclase) ^ garnet ^ aluminosilicates. The texture in the 

related subordinate interlayers of muscovite-rich gneiss is 

heteroblastic to locally lepidoblastic and the most common 

mineral assemblage observed is quartz-plagioclase (oligoclase)- 

muscovite-biotite   magnetite. Aluminosilicates similar to those 

described above occur in some places (see Table 19).

Muscovite-biotite and biotite schist (map-unit 16) is a 

variety of map-unit 16a that contains more than 10 percent 

biotite, in places 30 to 40 percent biotite with or without minor 

muscovite. Mineral assemblages observed in this unit are shown 

in Table 19.

Map-unit 16b is essentially a sillimanite-bearing, porphyro 

blastic variety of map-units 16c and 16a. Outcrops commonly 

contain thin interlayered units of muscovite-biotite schist and 

muscovite-schist with no megascopic sillimanite, however in
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places porphyroblasts of kyanite and staurolite may be present. 

Sillimanite-bearing units consist of foliated, in places 

schistose and layered, medium-to coarse grained rocks that 

weathers greenish-grey. These rocks consist mainly of quartz, 

biotite and muscovite with variable amounts of subordinate 

plagioclase which is more abundant in gneissic varieties. 

Porphyroblasts of sillimanite are very common in this unit, and 

in places make up to 25 percent of the rock. These sillimanite 

porphyroblasts occur in the following two modes: (1) as elongated 

nodules of quartz and fibrolite, up to 3 cm long which are 

aligned in the plane of foliation and are wrapped by the micas; 

and (2) as smaller, narrow, lenticular fibrous mats that are 

discontinuously interlayered with the micas. Porphyroblasts of 

garnet are common and in places smaller porphyroblasts of 

staurolite were locally observed in the outcrop.

In thin sections of sillimanite schist the texture is 

lepidoblastic, in gneissic varieties it varies from heteroblastic 

to locally lepidoblastic. The most common mineral assemblage 

observed is quartz-biotite-muscovite-sillimanite ± plagioclase. 

Poikiloblastic garnet with curved inclusion trains is common and 

many of the specimens examined also contained large grains of 

xenoblastic staurolite containing abundant quartz inclusions and 

smaller grains of xenoblastic to locally subidioblastic kyanite. 

Fibrous mats of sillimanite commonly display diffuse chlorite- 

rich border phases which separate the main mass of sillimanite 

needles from the enveloping interleaved muscovite and biotite. 

In one thin section displaying tight chevron folds, the mica
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foliation follows the nose of the fold. However sillimanite 

needles are broken and pulled apart around the nose of some of 

these folds while in others they lie parallel to the axial 

surface of these later folds and appear to have developed later 

than the fold. Various mineral assemblages observed in map-unit 

16b are shown in Table 19.

Map-unit 16d consists of muscovite-poor, leucocratic 

quartzofeldspathic gneiss that commonly contains continuous to 

locally discontinuous thin layers and lamellae of muscovite 

schist and in places muscovite-biotite schist (map-units 16a and 

16c). This unit forms small interlayers in units of biotite 

quartzofeldspathic gneiss (map-unit 15a) particularly near its 

contact with intercalated units of sillimanite schist and gneiss 

(map-unit 16b), and in places with muscovite and muscovite- 

biotite schist (map-units 16a and 16c) along the northwestern 

limb of the Clare River Synform to the northeast of the village, 

of Hungerford. These white to grey weathering rocks are massive 

to foliated, fine-to medium grained quartzofeldspathic gneisses 

containing 1-5 percent muscovite with minor biotite. 

Compositional layering, 1 cm - 0.5 m thick, is defined by thin 

interbeds of muscovite-bearing schists. The continuity of this 

layering along with its close spatial relationship with the 

quartzofeldspathic metasediments of the the Flinton Group 

distinguish this unit from similar-looking felsic metavolcanics 

(map-unit 8b).

STRATIGRAPHY OF FLINTON GROUP
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The metasediments of the Flinton Group in the map area were 

not assigned to formations by the author. In the type areas of 

this group to the north in Barrie and north Kaladar Townships 

Moore and Thompson (1972, 1980) have formally subdivided the 

Flinton Group into four formations which in ascending order are:

(1) the Bishop Corners Formation, comprised mainly of aluminous 

pelitic schists and gneisses, metaquartzarenite and quartz- 

arenite-pebble metaconglomerate, and feldspathic meta-arenites;

(2) the Lessard Formation comprised mainly of calc-silicate 

gneisses, para-amphibolites, calcareous biotite and hornblende- 

biotite gneisses and schists, and polymictic pebble meta- 

conglomerates; (3) the Myers Cave Formation comprised mainly of 

dolomitic and calcitic marble, graphitic pelitic schist, and an 

intercalated composite unit of biotite gneiss and schist (dark 

pelite), marble-clast metaconglomerate and breccia, and marble; 

and (4) the Fernleigh Formation comprised mainly of uniform, 

thinly-layered calcareous biotite gneisses and schists. The 

Myers Cave Formation is considered by them to be the lateral 

equivalent of the Lessard Formation. No single stratigraphic 

section in the region contains all the formations or all units 

characteristic of a formation. Rapid facies change within units 

along and across strike is a common feature in the type areas and 

point to local sources and local tectonic control of depositional 

basins (Moore and Thompson, 1980).

In the northwest corner of the Mellon Lake area, Thompson 

(1972) has assigned the quartzofeldspathic and aluminous meta 

sediments, map-units 15 and 16 respectively in -this study to the
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Bishop Corners Formation. The biotite and/or hornblende-rich 

metasedimentSy pyroxene-rich metasediments and carbonate meta- 

sediments, map-units 14, 13 and 12 respectively in this study 

were assigned by him to the Lessard Formation. The author was 

unable to determine the facing direction in the present fault- 

bounded, tightly folded and faulted sequence of Flinton Group 

rocks. Therefore the author did not attempt a correlation of the 

rocks in the map area with the stratigraphy proposed by Moore and 

Thompson (1972,1980) although the lithologles are very similar to 

those in the type regions.

On the other hand, the main lithologies of the Flinton Group 

(map-units 12, 13, 14, 15 and 16) in the Clare River Synform are 

markedly different in their texture, distribution and abundance 

from the type areas. In the central and southwestern part of the 

synform, the supracrustal succession is invented and aluminous 

pelitic schists and gneiss (map-unit 16) and/or feldspathic and 

quartzose meta-arenites form the basal sequence of the Flinton 

Group. This basal sequence appears to be overlain by a sequence 

of calcitic and dolomitic marbles (map-unit 12) which in turn 

appears to be overlain in ascending order by the following thick 

sequence: (1) biotite-and hornblende-rich metasediments (map-unit 

14) and (2) pyroxene- and hornblende-bearing metasediments 

(map-unit 13). These upper two sequences in places contain 

Intercalated thin units of each other as well as minor rocks of 

map-units of 12 and 15. Primary top indicators were noted in a 

few places by the author but were not sufficient to establish the 

facing direction pattern of all the rocks in this region of the
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synform.

At the northeastern end of the synform within the map area 

the entire supracrustal succession stili appears to be inverted 

however there is a marked facies change in the basal sequence of 

the Flinton Group. Here marbles (map-unit 12) and/or biotlte-and 

amphibole-rich metasediments (map-unit 14) form the basal 

sequence and disconformably overlies the metavolcanics of the 

Grenville Supergroup. Minor units of Intercalated aluminous and 

feldspathic metasediments (map-unit 16 and 15) were observed 

locally within and near the base of the Flinton Group in this 

area, however here these units appear to be most abundant higher 

in the stratigraphic succession. Pyroxene- and hornblende-bear 

ing metasediments (map-unit 13) are rare or absent in the Flinton 

Group at the northeastern end of the northeasterly plunging 

synform.

Map-unit 15 and 16 in the synform have many similarities to 

the Bishop Corners Formation in the type areas to the north of 

the map area. Similarly map-unit 14- have some features in common 

with the Lessard Formation. The marbles (map-unit 12) cannot be 

correlated readily with the Myers Cave Formation since they 

appear to stratigraphically overlie and underlie map-unit 14. 

Thick units of uniformly massive calc silicate rock (map-unit 

13a) like those exposed in the closure of the synform are not 

characteristic members of either the Lessard, Myers Cave or 

Fernleigh Formations as described by Moore and Thompson 

(1971,1980) in the type areas. Chappel (1978) in a detailed 

study of the Flinton Group in the Clare River Synform encountered
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similar problems in correlating the main lithologies with the 

Flinton Group Formations in their type areas. He assigned the 

authors map-units 12, 13 and 14 to a new formation, the Bogart 

Formation which he correlated in part with the Lessard Formation, 

and map-units 15 and 16 to a new formation, the Beatty Formation 

which he correlated with the Bishop Corners Formation.

The author has chosen not to use any of the above mentioned 

formal subdivisions because of the limited structural information 

available and because of the obvious differences between the 

lithological sequences of the present area with those of the type 

area.

METAMORPHOSED ULTRAMAFIC ROCKS

Metamorphosed ultramafic rocks (map-unit 17) of probably 

igneous origin form a fault-bounded lense, 4.3 km long and 140 m 

wide within the northerly trending fault-bounded band of Flinton 

Group metasediments in the northwest corner of the map area. The 

trend of this meta-ultramafic lens traverses the layering in the 

metasediments at an acute angle in a northeast direction. At its 

northeast end this lens, narrows and merges with the fault along 

the eastern contact of the Flinton metasediments with the 

Northbrook Pluton. Since the fault zone at this point is 

unexposed it is not known whether map-unit 17 continues along 

strike to the north within the fault zone. However to the north 

of the map area in northwestern Kaladar Township Wolff (1982) 

reported several small meta-ultramafic lenses along this same 

contact as well as several small meta-ultramafic dikes cutting
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the Northbrook Pluton near this same contact.

Map-unit 17 is mainiy a medium-to coarse-grained (1-5 mm), 

granoblastic, green and grey-green tremolite-talc-anthophyllite 

rock. A clotty texture defined by rosettes of amphibole, and 

talc, up to 1 cm in diameter is not uncommon, and in places the 

rock contains concordant and discordant veinlets of fibrous 

asbestos. These veinlets are locally more abundant and wider, up 

to 4 cm, near the eastern fault contact of this unit a short 

distance to the southeast of Flinton Creek. At this point 

meta-ultramafic rock and Flinton Group metasediments occur within 

7 m of each other. Neither lithology displays a prominant 

shearing at this location. At various locations along the strike 

length of this meta-ultramafic lens, granite pegmatites (map-unit 

19) obliquely cut the adjacent Flinton Group metasediments but 

were not observed anywhere cutting map-unit 17.

In thin sections the rock has a heteroblastic texture. The 

mineral assemblage is usually anthophyllite-talc-tremolite- 

antigorite-carbonate*-magnetite. Pseudomorphs of anthophylite, 

antigorite, talc and tremolite after relict subhedral pyroxene 

are locally present. In places small xenoblasts of anthophyllite 

with oriented acicular grains of antigorite and talc surrounding 

a subrounded core of serpentine minerals may represent relict 

olivines. The relict textures present in this rock suggest that 

the protolith of the rock probably was a pyroxenite or olivine 

pyroxenite.

A small, 1 m wide lens of similar looking meta-ultramafic 

rock was observed in the migmatite of the Mellon Lake Complex
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exposed along Highway No.41 approximately 180 m south Mellon 

Creek. Narrow zones of chlorite schist are developed in the 

country rock migmatitic mafic gneiss at its contacts with this 

meta-ultramafic lens. This lens is not shown on the map (in back 

pocket).

METAMORPHOSED FELSIC TO INTERMEDIATE PLUTONIC ROCKS 

Distribution and Age Relationships

Metamorphosed felsic to intermediate pluton rocks (map-unit

18) consist essentially of foliated and/or llneated biotite 

granite (monzogranite after Streckeisen, 1976) with local phases 

of biotite granodiorite. These rocks forms one large crescentic 

pluton, the Addington Pluton and two large dikes, the Mitten and 

Sheffield dikes as well as numerous small dikes throughout the 

map area. Smaller dikes occur in the following areas: (1) along 

Highway 41 north of Mitten Creek and nearby on Mellon Lake 

cutting map-units 1 and 2; (2) along Highway 7 cutting map-unit 

3; (3) north of Highway 7 cutting map-units 3 and 10 in southeast 

Elzevir Township; and (4) along the eastern margin of the map 

area cutting map-unit 10. Metamorphosed felsic to intermediate 

plutonic rocks intrude all the major rock types in the area 

except the tectonically emplaced lens of metamorphosed ultramafic 

rocks (map-unit 17), and in turn are intruded by numerous small 

late-tectonic to post-tectonic pegmatitic granite dikes (map-unit

19). Samples of metamorphosed granite taken from the Addington 

Pluton within and adjacent to the map area by Krogh and Hurley 

(1968) gave a minimum whole-rock Rb/Sr age of 1013 ^ 59 Ma
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(recalculated to 1984 lUGS-standards by Bell and Blelnklnsop 

1979), and samples collected by Bell and Blelnklnsop (1980) gave 

a minimum whole-rock Rb/Sr age of 1060 * 30 Ma.

The Addington and Sheffield Plutons are composed mainly of 

map-unit 18a with subordinate phases of units 18b and 18c. The 

Mitten dike consists predominately of map-unit 18b with sub 

ordinate units of 18a and 18c (for description of these units see 

below). In many places the Mitten dike contains xenoliths of 

biotite gneiss, amphibolite and marble. A variety of country 

rock xenoliths can be seen in this dike along Highway No.4-1 to 

the southeast of Donahue Lake. Good exposures of the more 

leucocratic Addington Pluton occur along Highway No.7 near the 

northern boundary of the map area. The Sheffield dike is best 

exposed along the west shore of Sheffield Lake. This potassic 

suite of plutonic rocks is intruded by numerous late tectonic 

granite pegmatite dikes (map-unit 19), most of which are too 

small to show on the map (in back pocket).

Modal composition of 12 slabbed and potassium feldspar- 

stained samples taken from the three major intrusions as well as 

one smaller dike near Mellon Lake are shown in Table 20. Minor 

mineral phases were estimated in thin section.

Rocks of map-unit 18a are mainly foliated, in places

lineated, leucocratic, pink biotite monzogranite containing less 

than 5 percent biotite and minor muscovite. These rocks are 

usually fine- to medium grained (0.5-3 mm), weather whitish pink 

and in many places displays rod- and lens-shaped quartz- 

aggregates, 2-8 mm long. These quartz aggregates -lie in the
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plane of foliation defined by biotite or define a weak to strong 

lineation. In places some feldspar grains display the same 

fabrics. In thin section, texture of these rocks varies from 

homeoblastic to heteroblastic. The main mineral phases are 

plagioclase (oligoclase), microcline and quartz. Microcline is 

usually more abundant than quartz except in well lineated phases 

containing abundant, oriented quartz aggregates. Plagioclase is 

locally saussuritized; in places untwinned, more sodic 

plagioclase (albite) rims occur on twinned oligoclase. Myrmekite 

is commonly present and mortar grains are locally present around 

the layer felsic mineral grains. Quartz displays strong 

undulatory extinction and is usually present in the following two 

habits: (1) larger and smaller xenoblastic grains, which in 

places are flattened and elongated in the plane of foliation; and 

(2) flattened and or lens-shaped, polycrystalline quartz- 

aggregates in the plane of foliation. Minor mineral phases are 

biotite, muscovite, hornblende, epidote, magnetite, titanite and 

apatite. Biotite is commonly chloritized and hornblende is 

locally altered to chlorite and epidote. Muscovite in these 

rocks is interleaved with chloritized biotite and in places 

forms lamellae which commonly parallel the foliation.

Map-unit 18b is essentially a pink to pinkish grey, variety 

of map-unit 18a that contains more biotite (5-10 percent) and 

variable minor amounts of hornblende. Muscovite is not common. 

This rock is usually medium-to coarse-grained (1-5 mm) and 

weathers pinkish white and pinkish grey. Biotite and hornblende 

define a prominent foliation which tends to mask the presence of



oriented, elongated quartz and quartz aggregates. In places 

discontinuous layering is present which is defined by alternating 

layers of rocks of map-units 18a and 18b. Microscopically this 

rock displays the same mineral fabrics described about for map- 

unit 18a. The main mineral phases are plagioclase (oligoclase- 

andesine), microcline and quartz. Biotite is chloritized and 

xenoblastic to subidioblastic, dark brown hornblende is partially 

altered to chlorite, epidote and carbonate. Accessory magnetite, 

titanite and secondary epidote and carbonate are more abundant 

than in map-unit 18a.

Rocks of map-unit 18c are foliated, in places lineated, 

pinkish-grey biotite granodiorite containing 1 to 10 percent 

biotite and minor hornblende. These rocks are medium-to coarse 

grained and weather brownish and pinkish grey. Deformed quartz 

aggregates are not as common as in map-units 18a and 18b, however 

feldspar augen in the plane of foliation are much more common 

than in these other units. In thin sections of this unit, the 

texture is predominately heteroblastic and lens-shaped poly- 

crystalline quartz-aggregates are locally present. The main 

mineral phases are plagioclase (oligoclase-andesine), quartz and 

microcline. Minor phases are biotite, hornblende, magnetite and 

secondary chlorite, muscovite, epidote and carbonate.

Map-unit 18d represents more strongly deformed varieties of 

map-units 18a and 18b and locally 18c containing elongated 

quartz aggregates and quartz and feldspar grains, 5 mm to 2 cm 

long, in the plane of foliation. Quartz aggregates may define a 

lineation and/or foliation; elongated quartz and feldspar grains
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usually define a foliation.

Map-unit 18e represents rocks of map-unit 18 and containing 

local lenses and layers of biotite gneiss, amphibolite and 

marble. A thin section was examined from an amphibolite 

xenolith in the Addlngton Pluton taken near its contact with the 

larger enclosed lens of Northbrook granodiorite in northeast 

Hungerford Township. This amphibolite xenolith contained the 

heteroblastic mineral assemblage hornblende-plagioclase- 

(actinolite-chlorite-epidote-carbonate)ititanite ^ magnetite. 

The minerals in brackets are retrograde after dark brown 

hornblende and indicate that this mafic xenolith was subjected to 

a lower a lower grade metamorphism. This lower grade event was 

probably the same low to medium grade metamorphism that affected 

the host monzogranite.

Chemical analyses of 6 specimens of map-unit 18 are given in 

Table 21. The location of these samples is shown in Figure 4.

LATE-TECTONIC TO POST-TECTONIC FELSIC INTRUSIVE ROCKS 

PEGMATITIC GRANITE DIKES

Late tectonic-to post-tectonic felsic intrusive rocks 

(map-unit 19) are composed of the following three major rock 

types: (1) pink, coarse grained to pegmatitic biotite granite 

(map-unit 19a) and related pink, fine-to medium grained, 

leucocratic granite (map-unit 19b); (2) pink coarse grained to 

pegmatitic hornblende-biotite granite (map unit 19c); and (3) 

white, fine-to coarse-grained, and pegmatitic leucocratic granite 

(map-unit 19d) containing in places minor biotite, tourmaline,
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muscovite (Photo 17). Map-unit 19e represents sheared and 

cataclastic varieties of units 19a, b, c, and d.

Rocks of map-unit 19 are usually massive, however in places 

some of the wide dikes, up to 2 m of map-units 19a, 19c and 19d 

are massive in the centre of the dike and weakly to strongly 

foliated along the margins. Other dikes are massive or weakly 

foliated throughout. These dikes concordantly and discordantly 

Intrude all major lithologies in the map area except the meta- 

ultramafic intrusive rock (map-unit 17). Most of these dikes are 

too small to be shown on the map (in back pocket). These dikes 

are particularly concentrated in the Grenville Supergroup meta- 

sediments along Highway No.7 between the Northbrook and Addington 

Plutons.

The most abundant rock types are pink, fine-grained to 

pegmatitic varieties of map-units 19a and b. Hornblende-bearing 

varieties (map-unit 19c) are most common in the Mitten granite 

dike and adjacent country rock marbles and amphibolite along the 

eastern fault contact of the Clare River Synform and the Mellon 

Lake Complex. White, granite to pegmatitic granite dikes (map- 

unit 19d) are more common in the Flinton Group and Grenville 

Supergroup metasediments. White varieties containing minor 

biotite, tourmaline and muscovite are conspicuously concentrated 

in the metasediments near and adjacent to the tectonic contacts 

of the Mellon Lake Complex. Uranium-bearing varieties are 

reported in these same areas (see Economic Section). Several 

muscovite-and muscovite-tourmalline-bearing white to pinkish 

white pegmatitic granite dikes were observed cutting the
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Addington Pluton near Its southern intrusive contact with the 

Flinton Group metasediments to the north of the village of 

Sulphide.

PHANEROZOIC

PALEOZOIC

MIDDLE ORDOVICIAN SEDIMENTARY ROCKS

The Precambrian-Paleozoic boundary in southern Ontario 

extends across the southwestern part of the map area. The 

Paleozoic rocks in this region have been mapped at a scale of 

1:50,000 and described by Carson (1981). Their distribution and 

contacts including several small Paleozoic outliers to the north 

of the boundary in eastern Hungerford and southwestern Sheffield 

Townships have been taken from Carson's study with minor 

modifications by the author.

Map-unit 20 consists of unsubdivided flat-lying Middle 

Ordovician carbonate and minor clastic sediments that 

unconformably overlie Middle Proterozoic crystalline rocks. 

According to Carson (1981) this unit includes arkosic sandstone 

and siltstone of the Shadow Lake Formation which is overlain by 

interlayered lithographic and sublithographic limestone of the 

Gull River Formation. Carson (1981) has formally assigned the 

Shadow Lake Formation to the Basal Group and the Gull River 

Formation to the younger Simcoe Group and interprets the Shadow 

Lake-Gull River boundary as representing a major change from 

unstable to stable depositional conditions.

In the map area, thick Pleistocene deposits overlie the
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Paleozoic strata, and outcrop is sparse. The author examined a 

few outcrops of map-unit 20 in the following areas: (1) along 

Highway No.41 between Mitten Creek and Calpin Lake in north 

western Sheffield Township; and (2) on the secondary east-west 

access road north of Beaver Lake in central Sheffield Township. 

Approximately 1.2 km north of Calpin Lake on Highway No.41 there 

is exposed a 1.25 meter thick section of flat lying Paleozoic 

strata near the unconformity with the basement rocks. In ascend 

ing stratigraphic order this section contains the following: (1) 

approximately 0.3 m of dark green calcareous mudstone; (2) 

approximately 0.3 m of fine-grained, grey calcareous arkose; (3) 

approximately 0.35 m of very fine-grained (O 1 mm) grey 

calcareous arkose; and (4) approximately 0.4 m of fine-to medium 

grained, dark grey bioclastic limestone. Approximately 2 km 

farther north of this location on Highway No.41 is another small 

exposure of map-unit 20. Here the section is about 1 m thick and 

consists primarily of dark grey bioclastic limestone overlain by 

a 15 cm thick unit of medium grey, lithographic limestone. South 

of Calpin Lake on the concession road to the west of Highway 

No.41 small patches of the dark grey bioclastic limestone, less 

than 1 cm thick locally mantle an outcrop of granodioritic gneiss 

of the Mellon Lake Complex. In the area, north of Beaver Lake, a 

small outcrop in an outlier of Paleozoic strata consists of 

medium-to coarse-grained calcarenite. This rock consists of 

15-20 percent rounded to angular quartz clasts up to 5 mm set in 

a finer grained matrix of calcite grains.
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CENOZOIC 

QUATERNARY 

PLEISTOCENE AND RECENT

The bulk of the Cenozoic sediments in the map area were 

deposited during the Wisconsinan glaciation of the Pleistocene 

epoc. Outwash deposits of sand, silt, clay and minor till are 

the dominant Pleistocene deposits within and to the northwest of 

the Clare River Synform. The largest deposit is a prominant sand 

plain which trends northward through southeast Elzevir Township 

following the fault-bounded contact between the Elzevir Batholith 

and the Flinton Group. To the east in southwest Kaladar Township 

is a smaller sand plain extending northeasterly across Highway 

No.41 through Raccoon Lake. Along the eastern boundary of the 

map area outwash deposits of sand, silt and gravel straddle the 

northerly trending Arden road to the north of Beaver Lake. A 

reworked eskerine ridge trends southward through Beaver Lake.

Much of the southcentral part of the map area where the 

Mellon Lake gneiss-migmatite complex is locally overlain by 

flat-lying Paleozoic strata is covered by till morraine. This 

morraine is the northeastern extension of the large Drummer 

Morraine of southeastern Ontario. It is characterized by angular 

fragments and blocks of limestone with many Precambrian rocks 

also present. To the north of this terrane, the Mellon Lake 

Complex in the north-central part of the map area is sparsely 

covered by thin Pleistocene deposits. The percentage of outcrop 

there is usually more than 50 percent and in places is more than 

80 percent.
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The Recent deposits in the map area are composed of organic 

swamp and alluvial deposits. Most swamps are linear, trending 

north or northeast parallel to either the regional foliation- 

gneissossity or to prominent sets of faults and lineaments. 

These swamps are most prominent within or along the fault-bounded 

and/or intrusive contacts of the supracrustal sequences in the 

Clare River Synform, the Salmon River area and along Highway 

No.7. Minor alluvial deposits are associated with the numerous 

streams and creeks draining these swampy areas. Large alluvial 

deposits occur along the south branch of the Clare River where it 

meanders across the Paleozoic strata near the southcentral 

boundary of the map area.

STRUCTURAL GEOLOGY 

FOLDS

The Madoc-Tweed area has been subjected to at least the 

following two major thermal-tectonic events: (1) a 1180-1250 Ma 

old period (Stockwell 1982) of folding, plutonism and meta 

morphism associated with the emplacement of the Elzevir Batholith 

termed the Elzevirian Orogeny by Moore and Thompson (1980); and 

2) a post-Flinton Group period of folding, plutonism and meta 

morphism that took place between 1000 and 1140 Ma (Stockwell, 

1982), termed the Ottawan Orogeny (Moore and Thompson, 1980, 

Baer, 1981). According to these authors these two orogenies 

constitute the major events identified to date in the "Grenville 

orogenic cycle" that effected this region of the Central Meta- 

sedimentary Belt of the Grenville Province.
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During the first recognizable deformation within and 

adjacent to the study area, the northwestern Grenville Supergroup 

strata along Highway No.7 and possibly the previously contiguous 

related strata which now occur in the Clare River Synform 

structure were probably deformed about north to northeast-trend 

ing fold axes during the emplacement of the tonalitic-grano- 

dioritic plutonic rocks. This trend as seen on the map (in back 

pocket) parallels the margins of the Elzevir-Northbrook 

Batholith. In the southeastern corner of the map area, Grenville 

Supergroup strata in the Salmon River area appear to have been 

initially deformed about northerly trending axes. This trend as 

seen on the map (in back pocket) and on Hewitt's (1964) regional 

map parallels the eastern margin of a large intermediate 

to felsic plutonic complex, termed the Hinchinbrooke Gneiss by 

Wallach (1974) that lies mostly to the east of the map area. 

During the younger post-Flinton deformation, the early north-to 

northeast-trending folds in the central and northwestern part of 

the map area were refolded by a set of northeasterly trending 

folds. This produced northwesterly overturned, northeast 

plunging major fold structures like the Clare River Synform which 

contain locally variable but predominately east to southeast 

plunging minor folds and lineations that are relicts of the first 

deformation. In the Salmon River area the early northerly 

trending folds can be seen on the map (in back pocket) to have 

been locally refolded about younger northeasterly trending 

folds. Minor folds and lineations generated during the first 

deformation now plunge to the east and southeast down the
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foliation plane of the refolded strata. In the Mellon Lake 

Complex which was tectonically emplaced Into the central part of 

the map area between the Clare River Synform and the refolded 

Grenville Supergroup strata In the Salmon River area the dominant 

fabric is the late northeasterly plunging L-S fabric. In a few 

places minor folds were observed to plunge to the east and 

southeast in the plane of this late foliation trend. 

Clare River Synform

The most prominent structure in the present area is Clare 

River Synform (Chappel, 1979) that traverses the central part of 

the map area. Within this post-Flinton Group structure, 

previously infolded strata of the Grenville Supergroup and the 

Flinton Group have been refolded about a regional northeasterly 

plunging synformal axis that plunges moderately usually less than 

35 degrees. In places at the southwestern end of this structure 

near its closure some lineatlons and minor folds plunge in the 

opposite direction, towards the southwest. Its axial trace which 

is shown on the map (in back pocket) lies south of the village of 

Otter Creek, and trends northeasterly across the map area through 

the central zone of Grenville Supergroup marbles in the core 

region of the structure. Within the Clare River Synform, the

detailed structural fold pattern is not clearly understood. This 

is mainly due to the paucity of local structural facing 

directions and other structural data obtained by the author in 

both the Grenville Supergroup and Flinton Group strata. On the 

map (in back pocket) three secondary major northeasterly trending 

fold axes are shown in the closure region of the synform. These
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are as follows: (1) the Sulphide Creek synform situated to the 

north of the village of Sulphide; (2) the Hungerford antiform 

lying between the villages of Sulphide and Otter Creek, and (3) 

the Otter Creek synform lying to the southeast of the village of 

Otter Creek. Because the older strata of the Grenville 

Supergroup occupies the core region of the Sulphide synform on 

the northwestern limb of the larger structure as well as the core 

region of the Otter Creek synform on the southeastern limb of the 

same structure, the stratigraphic succession as Interpreted by 

the author must be inverted. Accordingly the Clare River Synform 

is interpreted as a regionally overturned anticline. Chapell 

(1979) came to a similar conclusion during his earlier study of 

this structure. 

FAULTS

The dominant set of faults in the map area are north-to 

northeast-trending and steeply east-to southeast-dipping. This 

fault set in general parallels the north-to northeast-trending 

contacts and internal fabric of the major lithologies. On a 

regional scale these faults controlled the following: (1) the 

tectonic emplacement of the Mellon Lake Complex into the 

supracrustal succession at its present level of erosion; (2) the 

tectonic emplacement of the northwestern band of Flinton Group 

rocks together with its internal tectonic lens of meta-ultramafic 

rocks between the more massive Elzevir Batholith and the strongly 

deformed Northbrooke Pluton; and (3) possibly in part controlled 

the intrusion of the crescentic Addington Pluton along the 

northwestern limb of the Clare River Synform and the Mitten dike
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along he southeastern limb of this structure. Subordinate 

parallel faults and lineaments within all these major lithologies 

suggest repeated movement along this dominant north-to 

northeast-trending set.

In the northwestern part of the map area, the author has 

interpreted several northwest-trending cross-faults. These 

faults appear to be normal and they locally truncate the strati 

graphic succession in the Clare River Synform and'the intrusive 

contact of these strata with the adjacent Addlngton Pluton to the 

north. These faults which are probably younger than the north 

easterly trending dominant faults however do not appear to offset 

the tectonic contact between the synform and the Mellon Lake 

Complex to the south. In contrast to this, a local set of 

east-to northeast-trending faults in the eastern part of the map 

area truncate the northerly trending refolded strata of the 

Grenville Supergroup. In places their trend is subparallel to 

the axial traces of the late post-Flinton Group folds. This 

fault set appears to be younger than the dominant north-to north 

east-trending faults as in several places on the map (in back 

pocket) they are shown offsetting them. 

Graphical Comparison of Minor Structures with Regional Fabric

Figures 5 and 6 represent a preliminary structural analysis 

and comparison of the local fabric in the major lithologies shown 

on the map (in back pocket) with the major structural elements in 

the map area that are outlined above. Figure 5 represents 

contoured stereograms of poles to foliation and figure 6 

represents stereograms of lineations and fold axes in various
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1ithological and structural subdomains in the Mellon Lake area. 

The map area was subdivided by the author into eight lithological 

and structural subdomains whose boundaries in general correspond 

to major contacts between the various segments of supracrustal 

rocks with plutonic or gneiss-migmatite segments. Three of the 

eight subdomains, the Clare River, the Mellon Lake and the 

Addington subdomain were further subdivided into Zones A and B 

because of marked differences in lithology or structural fabric 

readily observed on the map (in back pocket).

An examination of the stereograms of poles to foliation 

(Fig. 5) and lineations and fold axes (Fig. 6) in all eight sub- 

domains indicates that the dominant structural element throughout 

the map area is a post-Fllnton Group north-to northeast trending 

and moderately plunging L-S fabric. In some of the subdomains an 

older fabric can be seen through this late penetrative N-NE L-S 

fabric. In the rocks of the Grenville Supergroup within the 

Highway No.7, Clare River and Salmon River subdomains (Fig. 6) 

first deformation phase parasitic folds and lineations have been 

rotated into the northeast-trending post-Flinton Group plane of 

foliation but plunge down dip to the east and southeast. This 

early L-S fabric is indicated in Zone A of the Mellon Lake 

subdomain but is absent in Zone B of this same subdomain.

A comparison of the stereograms of lineation in the Addington 

subdomain with those in Zone A of the Clare River subdomain to 

the southeast (Fig. 6) indicates that the south-dipping, 

crescentic Addington Pluton has superimposed a contact strain 

aureole in the infolded strata along the northwestern limb of the
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synform during its emplacement. This contact strain aureole is 

defined by a southeast-plunging lineation in the Addington Pluton 

along its southern margin and a similar plunging lineation 

superimposed on the adjacent northeast-trending and-plunging 

strata in the synform. Southeastward, in places eastward away 

from this intrusive contact, this later SSE-plunging lineations 

in the strata of Zone A, gradually swings into parallelism with 

the earlier regional N-NE L-S fabric of the post-Flinton 

deformation in the strata along the southeastern side of Zone A 

of the Clare River subdomain. This fabric overprinting indicates 

that the Addington Pluton was intruded after the main period of 

post-Flinton Group folding but prior to the culmination of the 

accompanying regional metamorphism. A similar contact strain 

aureole is not apparent in the stereogram plots (Fig. 6) for the 

Highway No.7 and Addington subdomains along the northern contact 

of the Addington Pluton.

In the western part of the map area, a late post-Addington 

Pluton deformation is indicated on the map (in back pocket) and 

in the stereogram plots of lineation and fold axes (Fig. 6) for 

all the subdomains. This deformation consists of a broad arching 

of the region along a northwest-trending fold axis whose axial 

trace lies to the northeast of the village of Hungerford in the 

synform and from there passes northwestward across the Elzevir 

batholith in the northwest corner of the map area. To the west 

of this axial trace local plunge reversals to the southwest of 

the regional northeast-plunging post-Flinton Group L-S fabric are 

common.
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METAMORPHISM

The Mellon Lake area has been subjected to two, distinctly 

different periods of regional metamorphism:

(1) An early medium-to high-grade regional metamorphism that took 

place during and after the ea 1240 Ma (Silver and Lumbers, 1966) 

emplacement of the Elzevir-Northbrook sodic plutonic suite of 

rocks within the rocks of the Grenville Supergroup in the 

northwestern and southwestern parts of the map area.

(2) A younger period of low-to medium-grade regional metamorphism 

and retrograde overprinting of the metamorphosed rocks of the 

Grenville Supergroup that post-dates the sedimentation of the 

rocks of the Flinton Group and the emplacement of the Addington- 

Mitten potassic plutonic suite of intrusives (Bright, this 

report). An estimated age for this last metamorphic event is 

1000 - 1050 Ma, using the available whole rock Rb/Sr minimum ages 

for the Addington Pluton of 1013  59 Ma (Krogh and Hurley, 1968) 

and 1060  30 Ma (Bell and Blenkinsop, 1980). The regional 

pattern of polymetamorphism in the Mellon Lake area is shown in 

Figure 7. Important indicator minerals, both prograde and retro 

grade phases in some of the more favourable lithologies at 

various observation points are also shown. Contacts between 

major lithological units, i.e. the contact of Grenville Super 

group metavolcanlcs with Flinton Group epiclastic metasediments 

are shown in solid lines. The reader should compare Figure 7 

with Figures 5 and 6 where the Lithologies not shown on Figure 7 

are identified.
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The conclusions put forth here and shown in Figure 7 are 

based on field observations (see map in back pocket) and the 

detailed petrographic study of 102 thin sections. Tables 4 to 9 

and 15 to 19 list most metamorphic mineral assemblages on which 

Figure 7 is based.

The age of the early high-grade metamorphic event recorded in 

the Mellon Lake gneiss-migmatite complex relative to that in the 

Grenville Supergroup is uncertain. The migmatite event recorded 

in the rocks of this complex would indicate that it was subjected 

to at least upper amphibole facies rank metamorphism. Its 

tectonic emplacement into the supracrustal rocks and subsequent 

retrograde metamorphism however would appear to have taken place 

during the younger post-Flinton Group thermal-tectonic event.

CORRELATION BETWEEN GEOLOGY AND AEROMAGNETIC DATA

Geological Survey of Canada Aeromagnetic Map 95G, Kaladar 

(GSC 1952) includes the map area. A number of magnetic features 

can be related to bedrock geology.

The supracrustal rocks of the Grenville Supergroup and 

Flinton Group In the Clare River Synform stand out sharply 

against the Addington granite pluton to the northwest and the 

Mellon Lake Complex to the southwest. In this supracrustal 

sequence the contour spacing is much smaller and the magnetic 

intensity generally 800-1500 gammas is much higher than the 

adjacent granitoid rocks. Within the Clare River Synform, mafic 

metavolcanics (map-unit 7) have magnetic values of 1200-1500 

gammas whereas marble units (map-unit 6 and 12) have values
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usually less than 900 gammas. Some of the larger units of these 

llthologles can be identified and traced along strike. Similarly 

correlations can be made in places in the smaller supracrustal 

sequence of the Salmon River area, however the magnetic intensity 

of the carbonate and epiclastic metasediments of the supergroup 

along Highway No. 7 do not stand out very well from that of the 

adjacent granitic plutons.

The ultramafic intrusive rocks (map-unit 17) within the 

fault-bounded northern band of Flinton Group epiclastic meta 

sediments are quite easily distinqulshed on the map. These 

intrusive rocks have values of 1000-1200 gammas and close contour 

spacing similar to that of the mafic metavolcanics to the south.

Within the Mellon Lake migmatite-gneiss complex, the value 

and spacing of the magnetitic intensity contours locally 

distinguishes some of the migmatitic mafic gneiss lenses from the 

surrounding granitoid gneisses. In general the migmatite 

(map-unit 2) has magnetic intensity values Just slightly higher 

than those of the gneisses (map-unit 1) and range between 

950-1100 gammas, however the contour spacing in the migmatites is 

much smaller.

In general the aeromagnetic data does not readily distinquish 

any of the northwest-or northeast-trending faults in the map 

area.

ECONOMIC GEOLOGY 

EXPLORATION ACTIVITY

Exploration by prospectors and mining and exploration
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companies has been going on in the Mellon Lake area since the 

first discovery of sulphide ore in Hungerford Township in the 

late 1880's (Carter, 1984). From about 1903 to 1916 massive 

pyrite was extracted near the village of sulphide in the south 

western corner of the map area. During this same period of time 

a zone of northeasterly trending tremolite-actinolite-bearing 

rock in Elzevir and Kaladar Townships was examined for its 

asbestos potential. During the mid-1950's, the mineral explor 

ation was oriented towards iron and base metal mineralization in 

the marbles and mica schists in the Clare River Synform. Accord 

ing to local residents, quartz veins were also tested for their 

precious mineral potential, however this work Is not recorded in 

the published literature or the assessment files (Assessment File 

Research Office, O.G.S. Toronto). In the late 1960's uranium 

occurrences in pegmatites became a prime target of exploration 

activity in the area. Current mineral exploration activity is 

focused on the flake muscovite potential of mica schists in the 

Clare River Synform.

A list of assessment work reports and mineral occurrences is 

shown in Table 22. Unless otherwise stated, the information in 

this table and in the text below is based on assessment files 

(Assessment Files Research Office, Ontario Geological Survey, 

Toronto), or on Carter (1984). 

METALLIC MINERALIZATION

Three major metallic mineralization environments occur in the 

area: 1) iron mineralization associated with metasediments of the 

Flinton Group; 2) base and precious metal mineralization
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associated with the metasediments of the Grenville Supergroup and 

locally the Flinton Group; and 3) uranium and thorium mineral 

ization associated with late tectonic granite pegmatite dikes 

that intruded the supracrustal rocks of the Grenville Supergroup. 

Iron Sulphides and Oxides

The following two types of stratabound iron deposits occur 

within the Clare River Synform; 1) pyrite mineralization in 

siliceous clastic metasedimentary sequences of the Flinton Group; 

and 2) hematite mineralization in carbonate rocks of the Flinton 

Group.

Massive to disseminated pyrite-very minor pyrrhotite deposits 

containing up to 40 percent sulphides occur within the tightly 

folded clastic siliceous metasediments of the Flinton Group along 

the northern flank of the Clare River Synform near its south 

western closure in the southwestern part of the map area. 

Between the villages of Sulphide and Hungerford, pyrite was 

extracted at the turn of the century from two deposits; the 

Canada Mine and the Hungerford Mine (properties No. 1 and No. 7 

respectively in Table 22 and on map in back pocket). The 

immediately associated rock types for this pyrite mineralization 

were only observed by the author around the former open pit 

operation at the Canada Mine immediately south of the village of 

Sulphide. The Hungerford Mine operation to the northeast of the 

village now lies beneath a large flooded swampy area. The host 

rocks for both deposits appears to be a thick unit of muscovite- 

bearing quartzofeldspathic gneiss containing minor intercalated 

units of muscovite schist, calc-silicate paragneiss and para-
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amphibolite. This quartz-rich clastic unit lies at the base of 

the Flinton Group in the southwestern part of the map area and is 

interpreted to unconforraably overlie mafic to intermediate meta- 

volcanic flows of the Grenville Supergroup near the village of 

Sulphide.

Narrow units of rusty, pyritic quartzofeldspathic gneisses 

and schists are also exposed in the core region of the Clare 

River Synform around its closure near the village of Otter Creek, 

approximately 2.5 km to the east of Sulphide. These ferruginous 

gneisses and schists lie near, and in places at the base of the 

Flinton Group to the northeast and east of the village of Otter 

Creek, however no significant concentrations of pyrite have been 

found there. Minor interlayers and lenses of ferruginous pyritic 

quartzofeldspathic gneiss and schist occur locally in all 

epiclastic and carbonate metasedimentary units of the Flinton 

Group throughout the map area.

A small occurrence of stratiform hematite mineralization in 

calcitic marble of the Flinton Group occurs to the east of 

Raccoon Lake near the northeastern part of the Clare River 

Synform. The mineralization consists of conformable layers, 

lenses and poorly defined zones of disseminated to massive 

hematite in calcitic marble near minor layers or lenses of 

"quartzite" (probably recrystallized chert or quartzarenite). In 

places the "quartzite" also contains hematite. The mineralization 

described is on a property formerly owned by Kaladar Mines 

Limited (see property No. 4, Table 22.
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BASE-AND PRECIOUS METAL MINERALIZATION

Disseminated Sphalerite in Carbonate Rocks of the Grenville 

Supergroup

Stratiform zinc deposits occur in carbonate rocks of the 

Grenville Supergroup within the central-northeastern portion of 

the Clare River Synform between Raccoon and Mellon Lakes. The 

dark brown to light yellow sphalerite mineralization generally 

occurs as disseminations or locally massive stringers. The 

mineralization occurs discontinuously over a 3 km strike length 

to the northeast of Highway No.41 on lots 1 and 2 concession VI, 

Lot 2, Concession VII and Lot 3, Concession VII and VIII, Kaladar 

Township.

The mineralization is hosted by 3 cm to 5 cm thick layers of 

tremolite-rich dolomitic marble within a thin-to medium layered, 

northeast-trending sequence of interlayered calcitic marble, 

dolomite marble, tremolite-rich dolomitic marble and minor 

clastic siliceous metasediments, particularly metaquartzarenite. 

In several places in the roadcuts along Highway No.41, just to 

the south of the seasonal access road to Raccoon Lake, the 

mineralized layers were observed by the author to be spatially 

associated with stromatolites. Very minor pyrite, chalcopyrite 

and locally azurite was found in some of the massive sphalerite 

stringers.

Carter (1984) re-examined and sampled the Spry zinc deposit 

(No. 9 in Table 22 and on map in back pocket) on Lots 2 and 3, 

Concession VII, Kaladar Township. This deposit was earlier held
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and examined in 1975 by Glenshire Mines Limited (No. 3 in Table 

22 and on map in back pocket). Selective grab samples of 

sphalerite mineralization taken by this company from the old 

trenches as well as from some of their own pits near the old 

workings returned assays ranging from 18.71 to 29.29 percent zinc 

and 0.04 to 0.14 ounces silver per ton (AFRO). Carter (1984) 

mapped two main mineralized zones on the former Glenshire Mines 

property. In the main zone, the Spry zinc deposit, located about 

330 meters to the east of the southern end of Raccoon Lake, he 

found sphalerite mineralization over widths of up to 5 meters and 

traced this zone continuously along strike for at least 500 

meters. A representative chip sample taken by him across 5 meters 

of the main zone of trenching contained 3.88 percent zinc, 1.0 ppm 

Lead and trace amounts of Silver (Geoscience Laboratories, 

Ontario Geological Survey, Toronto). A grab sample taken at the 

same time from the richest mineralized layer in this zone 

contained 19.8 percent Zinc, 78 ppm Lead, 186 ppm Copper, 840 ppm 

Cadmium and trace Silver.

The second zone of sphalerite mineralization on the former 

Glenshire Mines property is discussed in the text below.

Disseminated Silver-and Gold bearing Sulphosalt Mineralization 

In Carbonate Rocks of the Grenville Supergroup

A second zone of sphalerite mineralization somewhat different 

from the above former Glenshire Mines Limited property occurs 

Just to the east of Highway No.41 on the SW 1/4 Lot 3, Concession 

VII, Kaladar Township about 700 meters to the southwest of the
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main trenches on the Spry zinc deposit* This second zone consists 

of a narrow (3-10 cm) stratiform layer of disseminated dark grey, 

white-weathering lead-antimony sulphosalt grains, probably 

zinkenite (Sangster, 1969; Carter, 1984) and a few very thin 

layers of disseminated, light yellow sphalerite in thinly inter- 

layered calcitic and dolomitic marble. A selected sample of the 

grey sulphosalt mineralization taken by denshire Mines Limited 

in 1975, returned an assay of 0.55 percent lead, 0.08 ounces gold 

per ton, and 11.18 ounces silver per ton (AFRO). A grab sample 

of well-mineralized marble from this same zone collected by 

Carter (1984) contained 9600 ppm lead, 9000 ppm zinc, 5000 ppm 

antimony, and 0.60 ounces silver per ton (Geoscience 

Laboratories, Ontario Geological Survey, Toronto). The author 

did not visit this sulphosalt mineral occurrence. Glenshire 

Mines Limited (No. 9 on map in back pocket) also reported a 

second occurrence of lead-antimony sulphosalt mineralization in 

marble on the NE 1/4 Lot 2, Concession VII, Kaladar Township 

within a different band of carbonate rocks located approximately 

1300 meters east of the main "zinkenite" occurrence. No assays 

were reported by the company from this occurrence. The author 

was unable to locate this occurrence.

Disseminated Base Metal Sulphides in Clastic Metasediment and 

Metavolcanic of the Grenville Supergroup

Several small occurrences of pyrite-pyrrhotite-minor chalco 

pyrite and locally minor sphalerite mineralization occur in
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clastic metasediments of the Grenville Supergroup to the north 

east of Mellon Lake on the east limb of the Clare River Synform. 

This mineralization which was examined in 1975 by Glenshire Mines 

Limited (property No. 9 in Table 22 and on map in back pocket) 

consists of discontinuous sulphide disseminations and stringers 

in rusty weathering, muscovite-bearing quartzofeldspathlc gneiss 

and schist near contacts with carbonate rocks of the Grenville 

Supergroup. On the west limb of the Clare River Synform to the 

west of Raccoon Lake and Highway 41, small occurrences of 

pyrite-pyrrhotite-minor chalcopyrite mineralization in the 

metavolcanlcs of the Grenville Supergroup near their contact with 

clastic metasediments of the Flinton Group were reported by 

Phillip Morris and H.3. McMahon (property No. 6 in Table 22 and 

on map in back pocket) from their 1954-1957 packsack diamond 

drilling program (AFRO).

Thin interbeds of rusty, schistose clastic metasediments 

containing local vugs of disseminated pyrite-minor chalcopyrite 

and sphalerite mineralization were observed by the author in the 

marbles exposed along Highway No.7, near the western boundary of 

the map area.

Disseminated Base Metal Sulphides in Flinton Group Clastic 

Metasediments

Two occurrences of disseminated pyrite-bornite-molybdenite- 

minor chalcopyrite mineralization occur in clastic metasediments 

of the Flinton Group along the west limb of the Clare River



-117-

Synform in the north-central part of the map area. This type of 

mineralization was observed by the author in several narrow 

quartz-rich clastic interbeds within biotite-muscovite schists 

exposed in the southeast wall of the open pit on the Kaladar 

Amiko mica property of Kozumi Group Canada Limited (property No. 

5 in Table 22) and on map in back pocket). This flake-muscovite 

deposit is located on the w 1/2 Lot 4 Concession V, Kaladar 

Township. A second occurrence of this same type of copper 

mineralization hosted by muscovlte-bearing quartzofeldspathic 

gneiss and schist occurs to the southwest on the E 1/2 Lot I, 

Concession IV, Kaladar Township. This occurrence was formerly 

held between 1955-1964 by Kaladar Mines Limited (property No. 4 

in Table 22 and on map in back pocket). This company traced this 

mineralization discontinuously along strike for about 300 m 

within quartz-rich interlayers and lenses in the northeast- 

trending rocks. Selective samples collected by the company from 

a series of nine pits returned assays ranging from 0.30 to 7.58 

percent copper and trace amounts of silver (AFRO).

These two mineralized zones are about 2000 m apart, however 

they appear to lie along strike within the same unit of Flinton 

Group muscovite-bearing metamudstone.

URANIUM AND THORIUM MINERALIZATION

Minor uranium and thorium mineralization in late tectonic 

pink and white granite pegmatite dikes (Unit 19) has been report 

ed (AFRO) in the eastern part of the map area by Canadian Geary 

Mining Corporation, denshire Mines Limited and Zurick



-118-

Exploration Limited (No. 2, 3 and 12 respectively in Table 22 

and on map in back Pocket). These radioactive pegmatite dikes, as 

shown on the map (in back pocket) intrude the rocks of the 

Grenville Supergroup in the Clare River Synform and the band in 

the Salmon River area near the fault-bounded northwestern and 

eastern contacts between the Mellon Lake gneiss-migmatite complex 

and the rocks of the Supergroup. A selective sample of radio 

active pegmatite collected by Zurick Exploration Limited in 1967 

returned an assay of 0.115 percent U30s (AFRO).

These unmetamorphosed, late tectonic granite pegmatite dikes 

intrude all the Precambrian rocks throughout the map area. These 

dikes are however particularly abundant in the supracrustal rocks 

near major northeasterly trending fault zones as outlined above 

as well as in the supracrustal rocks adjacent to the margins of 

the larger granitic plutons and dikes. Most dikes exhibit 

above-background radioactivity. The most promising concentration 

of pegmatites are represented by the small swarms of these dikes 

that intrude the narrow band of Grenville Supergroup meta- 

sediments along Highway No.7 in the northwestern part of the map 

area. Field party personnel recorded radiometric anomalies of 5 

to 10 times background and locally 20-30 times background in this 

area. Correlation of the radiometric map of the area (K.L.Ford, 

B.W. Charbonneau, 1979) with the geological map (in back pocket) 

shows, that the highest radioactive zone in the map area and 

adjoining regions coincides roughly with this narrow north 

easterly trending zone of supracrustal rocks that is sandwiched 

between the Northbrook and Addington Plutons.
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NON METALLIC MINERALIZATION 

Flake Muscovite Deposits:

Muscovite-rich, aluminous, pelitic schists (unit 16) of the 

Flinton Group form several mappable, continuous and parallel 

units in the tightly folded and in places refolded strata of the 

Flinton Group along the northwestern flank and southwestern 

closure of the Clare River Synform near the village of Otter 

Creek in the southwestern part of the map area. This zone of 

muscovite-rich pelitic schists (aluminous metamudstones) can be 

traced continuously northeast along strike from Otter Creek for 

more than 32 km to the town of Kaladar, located Just a few 

kilometers to the northeast of the north-central boundary of the 

map area. These aluminous, pelitic schists contains variable 

amounts of muscovite, biotite, sillimanite, kyanite, staurolite 

and garnet. In general muscovite-rich pelitic schist containing 

up to 60 percent muscovite form both major and minor units 

throughout the entire 32 km strike length of this zone of pelitic 

rocks. The most continuous units however are found in the 

northeast part of the Clare River Synform where the prograde 

regional metamorphic grade in the rocks of the Flinton Group is 

upper greenschist to lower almandine amphibolite facies rank. 

Southwest of this low-to medium grade metamorphic area towards 

the closure of the Clare River Synform, the regional metamorphic 

grade in the rocks of the Flinton Group increases towards 

middle amphibolite facies rank. Here, in this medium-to high- 

grade metamorphic area, the pelitic schists contain sillimanite
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from a point about 8 km to the north of the village of 

Hungerford southwestward for about 12 km to the village of Otter 

Creek. In some places near Otter Creek sillimanite comprise 

between 30-4-0 percent of the rock. These sillimanite-rich rocks 

warrant a detailed exploration effort even though their muscovite 

content rarely exceeds 25 percent. In addition to the 

sillimanite which commonly occurs as ellipsoidal nodules, 

typically measuring 0.5 to 1 cm along the short axes, these 

pelites contain locally high concentrations of garnet and 

staurolite which should be investigated for their potential as 

sources of abrasives.

In the map area, an economically significant deposit of 

flake muscovite in which the muscovite commonly comprises 60 

percent of the rock is located about 7 km southwest of the 

junctions of Highways No.7 and No.41 near the village of Kaladar 

in the previously mentioned lower metamorphic grade, northeastern 

portion of the Clare River Synform. This deposit was formerly 

called the Omya Mica Property and was controlled in 1979 by Omya 

Incorporated of Japan (property No. 8 in Table 22 and on map in 

back pocket). It is now called the Kaladar Amiko Property and is 

presently controlled by Kozuml Group Canada Limited (property 

No. 5 in Table 22 and on map in back pocket). In 1981, this 

company shipped a 200 ton bulk sample to Oapan from the large 

test pit located on the western half of Lot 4, Concession V, 

Kaladar Township. This shipment was followed by an additional 

5000 ton sample in the fall of 1982, for the purpose of testing 

liberation procedures as well as the marketability of the end
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product (Verschuren, 1984).

The favourable material extracted from the 40 m long and 20 

m wide test pit is composed of medium-grained flake muscovite (up 

to 60 percent) and quartz. Other minerals present in subordinate 

variable amounts are biotite, kyanite, plagioclase and 

magnetite. Locally both kyanite and magnetite may comprise up to 

10 percent of some layers and discontinuous lamellae. The 

pelitic schists observed by the author near and along the east 

wall of the north-south trending test pit form an intercalated 

sequence of muscovite-biotite, biotite schist and biotite- 

muscovite schist with minor interlayered units of clastic 

siliceous metasediments. A narrow band of dolomitic marble is 

present in the pelitic schists exposed Just beyond the eastern 

edge of the pit. Immediately to the west of the pit, the shallow 

(N 30 0 ) plunging and steeply east-dipping favourable muscovite- 

rich schist horizon grades rapidly into a thinly layered more 

quartz-rich and muscovite poor, pelitic sequence containing 

abundant kyanite porphyroblasts, and minor interlayers of 

muscovite-bearing quartzofeldspathic gneiss and biotite-quartz- 

feldspar gneiss and schist.

Near the village of Hungerford about 12 km to the south of 

the Kaladar Amiko test pit, another zone of muscovite-rich schist 

is presently being examined by Steep Rock Resources Incorporated 

(No. 10 in Table 22 and on map in back pockets). No results of 

their investigation have been reported to date.
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TALC AND ASBESTOS DEPOSITS

The tectonically emplaced lens of metamorphosed ultramafic 

rock within the Fllnton Group In southeastern Elzevir and western 

Kaladar Township contain locally occurrences of filrous asbestos 

and minor disseminated talc. The asbestos which has been known 

to prospectors since the turn of the century forms local 

discontinuous small stringers and veins. One 3 cm thick and 1 m 

long was observed by the author near the northeastern fault- 

bounded contact of this unit in western Kaladar Township. The 

host rock for these local fiber zones is a medium-to coarse- 

grained talc-anthophylllte-tremolite rock. The average content 

of talc, a subordinate mineral in this unit was not ascertained 

by the author.

SAND AND GRAVEL

Small sand and gravel deposits occur throughout the map area 

and have been used in the past by the local construction 

Industry. Thick deposits of sand and gravel occur near the 

Skootamatta River in southeastern Elzevir Township and western 

Kaladar Township. Some small sand and gravel pits occur near 

Highway No.41 to the southwest of Raccoon Lake in southeastern 

Kaladar Township and along the secondary access road, to the 

north of Beaver Lake in central Sheffield Township.

SUGGESTIONS FOR FUTURE EXPLORATION

This study of the Mellon Lake area has shown that the 

various types of metallic and non-metallic mineralization can be
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related to certain lithologies and/or lithological associations 

in the strata of the Grenville Supergroup Flinton Group. Other 

controlling factors include variations in metamorphic grade and 

deformation history of the map area. These controlling factors 

should serve as a base for planning and executing future 

exploration work in the area.

The stratiform zinc mineralization in the carbonate rocks of 

the Grenville Supergroup to the southwest and northeast of 

Raccoon Lake is one of the higher potential metallic mineral 

resources of the area. The retrograded, coarser-grained 

recrystallized character of the host marbles can serve to 

distlnquish this group of marbles from the younger marbles of the 

Flinton Group.

The disseminated base-metal mineralization in some of the 

quartz-rich clastic and/or possibly chemical interbeds within the 

aluminous metapelites of the Flinton Group have not been 

thoroughly investigated, to the best of the author's knowledge 

for their precious metal potential.

Gold-bearing quartz-veins and/or silicified zones were not 

identified in the map area by the author. Quartz-veins 

containing variable amounts of tourmaline, pyrite, chalcopyrite 

and bornite and in places significant quantities of gold and 

silver cut the Flinton Group strata along strike to the northeast 

and locally to the southwest of the map area. To the northeast 

of the area, several deposits of gold-bearing quartz veins and 

zones of silicification are localized along the shear zones at 

the contacts of the Flinton Group with the Grenville Supergroup
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and in places with plutonic complexes. These locally sheared 

contacts have been interpreted as unconformities by Moore and 

Thompson (1972, 1980). However in the map area, the same 

contacts are the sites of major faults which could have acted as 

important conduits for the emplacement of gold-bearing quartz- 

veins and silicified zones within adjacent llthologies. These 

fault zones although locally exposed in the map area, are chiefly 

masked by recent swamp and aluvial deposits but should be examin 

ed in detail.
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Appendix I

Explanation of Symbols used in Tables A- to 9 inclusive and 15 to 

19 inclusive

Act s actinolite 

Ande ^ andesine 

Ant s antigorite 

Ap s anthophyllite 

Bio = biotite 

Gale * calcite 

Chd = chloritoid 

Chl = chlorite 

Ct z corderite 

Diop = diopside 

Dol = dolomite 

Ep z epidote 

Gt z garnet 

Hb s hornblende 

Ky ^ kyanite 

Mag s magnetite 

Mie ^ microcline

Mus z muscovite 

Olig ^ oligoclase 

Flag s plagioclase 

phlog s phlogopite 

Py s pyrite 

Px z pyroxene 

Qtz z quartz 

Scap s scapolite 

Ser s sericite 

Serp s serpentine 

Sill * sillimanite 

St * staurolite 

Talc ~ talc 

Trem ^ tremolite 

Ti = titanite
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Photo 1: Locally layered tonalitic gneiss. Location; Highway 

No.4-1 northwest of Mellon Creek, northwest Sheffield 

Township.
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Photo 2: Heterogeneous tonalltic to granodioritic gneiss 

containing mafic mineral-rich gneiss lenses and 

numerous concordant and deformed early metamorphosed 

granodioritic mobilizate layers; Highway No.^1 south 

of Mellon Creek, northwestern Sheffield Township.
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Photo 3: Folded/ stromatitic r migmatitic, quartzofeldspathic, 
and mafic gneiss intruded by late tectonic pegmatitic 
granite dikes; southwest shore of Mellon Lake, 
northwestern Sheffield Township.

Photo 4: Migmatitic, quartzofeldspathic, and mafic gneiss,
with concordant layer of tonalitic to granodioritic 
gneiss (top); southwest shore of Mellon Lake, north 
western Sheffield Township.
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Photo 5: Interlayered biotite-rich metasediments (top) and
carbonate metasediments of the Grenville Supergroup 
intruded by late-tectonic pegmatitic granite dike/ 
Highway No. If southeastern Elzevir Township.



-136-

Photo 6: Metamorphosed Intermediate intrusive dikes deformed 

with biotite-rich metasediments of the Grenville 

Supergroup; Highway No.7, southeastern Elzevir 

Township.
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Photo 7: Stromatolite horizon (bottom) in interbedded calcitic 
and dolomitic marbles of the Grenville Supergroup; 
Highway No. 7, southwestern Kaladar Township.
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Photo 8: Close-up view of stromatolite structure shown in 
Photo 7.

Photo 9: Intermediate to felsic ash tuff and lapilli tuff;
east side of Highway No. 41, 0.8 km south of northern 
boundary of map area, southern Kaladar Township.
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Photo 10: Intermediate to felsic lapillistone tuff; east side 
of Highway No. 41, 0.8 km south of northern boundary 
of map arear southern Kaladar Township.

Photo 11: Thinly interlaminated beds of biotite- and
amphibole-rich metasediments of the Flinton Group; 
1.5 km southwest of the village of Sulphide, 
northeastern Hungerford Township.
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Photo 12: Deformed, thinly laminated calcitic marble of the 

Fllnton Group; 300 m southeast of village of Otter 

Creek, northeast Hungerford Township.
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Photo 13: Thinly bedded, low-grade metamorphosed calcitic
marble of the Flinton Group east side of Highway 41, 
200 m north of Racoon Creek, southern Kaladar 
Township.
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Photo Matrix-supported polymictic pebble metaconglomerate 

of the Flinton Group; east side of Highway No. 41, 

350 m north of Racoon Creek, southern Kaladar 

Township.
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Photo 15: Matrix-supported pebble metaconglomerate of the
Flinton Group. Pebbles consist of metaquartzarenite 
and quartzofeldspathic gneiss; on Electric Power 
Transmission Line, approximately 100 m east of 
north Flinton Road, Elzevir Township.
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Photo 16: Same outcrop as in Photo 15 but looking down plunge 

of elongated clasts on Electric Power Transmission 

Line, approximately 100 m east of north Flinton 

road, Elzevir Township.
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Photo 17: Discordant to locally concordant tourmaline-

muscovite-bearing, granite dike In folded, thinly 

laminated calcitic marble of the Flinton Group; 0.9 

km south of village of Otter at road Junction, 

northeastern Hungerford Township.
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LEGEND 

PHANEROZOIC 

CENOZOIC

QUATERNARY

PLEISTOCENE AND RECENT

Sand, silt, gravel, clay and till; organic 

swamp and alluvial deposits

UNCONFORMITY 

PALEOZOIC

MIDDLE ORDOVICIAN

SEDIMENTARY ROCKS

20 Arkosic sandstone, siltstone of the Shadow 

Lake Formation overlain by lithographic and 

sublithographic limestone and bioclastic 

limestone of the Gull River Formation

UNCONFORMITY 

PRECAMBRIAN(a)

MIDDLE PROTEROZOIC

LATE TECTONIC TO POST-TECTONIC FELSIC INTRUSIVE ROCKS

PEGMATITIC GRANITE DIKES( b )

19a Pink, coarse-grained to pegmatitic biotite

granite 

19b Pink, fine-to medium-grained, leucocratic

granite 

19c Pink, coarse-grained to pegmatitic,

hornblende-biotite granite 

19d White, fine-to coarse-grained to pegmatitic,
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leucocratic granite containing minor biotite, 

tourmaline, muscovite 

19e Cataclastic pegmatite 

INTRUSIVE CONTACT 

LOW-TO MEDIUM-GRADE REGIONAL METAMORPHISM

METAMORPHOSED FELSIC TO INTERMEDIATE PLUTONIC ROCKS 

18a Foliated, lineated, biotite monzogranite,

containing <5% biotite ^ muscovite 

18b Foliated, lineated, biotite monzogranite,

containing S-10-% biotite; minor hornblende, 

muscovite

16c Foliated, lineated, biotite granodiorite 

18d above with elongated quartz and feldspar

grains in the plane of foliation. 

18e Local xenoliths and lenses of biotite gneiss,

amphibolite, and marble 

METAMORPHOSED ULTRAMAFIC ROCKS(c)

17 Medium-to coarse-grained, talc-anthophyllite 

-tremolite rock, locally containing veinlets 

of fibrous asbestos

FAULTED CONTACT

YOUNGER METASEDIMENTARY ROCKS (FLINTON GROUP) 

EPICLASTIC METASEDIMENTARY ROCKS

ALUMINOUS METASEDIMENTARY ROCKS

16a Muscovite schist, muscovite-rich gneiss

(aluminous metamudstones) 

16b Sillimanite schist and gneiss
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16c Muscovite-biotite schist, biotite schist

16d Interlayered muscovite-poor, leucocratic 

quartzofeldspathic gneiss, and muscovite 

schist; usually in unit 15a

16e Unit 16, Garnet-bearing

16f Unit 16, Kyanite-bearing

16g Unit 16, Staurolite-bearing 

QUARTZOFELDSPATHIC METASEDIMENTARY ROCKS

15a Biotite quartzofeldspathic gneiss

(feldspathic meta-arenite) with <^Q% 

biotite ^ muscovite, carbonate

15b Rusty, pyrite- and graphite-pyrlte-bearing 

quartzofeldspathic gneiss (feldspathic meta- 

arenite)

15c Clast-to matrix-supported metaquartzarenite 

and quartzfeldspathic pebble meta- 

conglomerate, with a biotite-muscovite schist 

or gneiss matrix

15d Matrix-supported, polymictic pebble meta- 

conglomerate, with a amphibole-plagioclase 

^ epidote matrix; locally with a biotite 

quartzofeldspathic gneiss matrix

15e Biotite - quartz - feldspar gneiss (meta- 

wacke), withMOJ* biotite; usually as 

thin interbeds in units 15a,b,d

15f Quartzite (metaquartzarenite); usually as 

thin interbeds in units 15a,b,c and unit
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16d

BIOTITE-AND AMPHIBOLE-RICH METASEDIMENTARY ROCKS 

14a Fine-to medium-grained biotite - quartz -

feldspar gneiss, biotite schist (metawacke,

biotite-rich metamudstone) 

14b Fine-to medium-grained amphibolite, biotite

amphibolite, hornblende-plagloclase gneiss

(calcareous metamudstones) 

14-c Thinly interlayered, interlaminated beds of

unit 1^a and 14b; locally interlayers of

units 13a and 15a,b 

14-d Fine-to medium grained actinolite-tremolite-

bearing a varieties of unit 1^b; locally

interlayers of unit 14-c, and marble (unit

12d)

PYROXENE- AND HORNBLENDE-BEARING METASEDIMENTARY 

ROCKS 

13a Massive to locally layered, granoblastic,

light to medium grey, calc-silicate rock,

(plagloclase-pyroxene - hornblende - calcite

j^ quartz, potassium feldspar, biotite,

epidote, garnet assemblage) 

13b Unit 13a with minor thin interbeds of units

14a,b, 12a, and 15a,b 

CHEMICAL METASEDIMENTARY ROCKS

CARBONATE METASEDIMENTARY ROCKS

12a Fine-to medium-grained calcitic marble
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12b Medium-grained doiomitic marble

12c Units 12a and b containing minor interbeds 

of siliceous clastic metasediments (units 14 

and 15) and calcsilicate gneiss (unit 13a)

12d Grey, green, and brown weathering, fine 

grained thinly bedded calcitic marble (green 

schist facies rank)

12e Unit 12, cataclastic variety

12f Unit 12a,b phlogopite-bearing

12g Unit 12a,b tremolite-bearing variety

12h Unit 12a, b diopside-bearing variety

UNCONFORMITY 

METAMORPHOSED MAFIC INTRUSIVE ROCKS

11 Fine-to medium grained mafic dikes

INTRUSIVE CONTACT 

METAMORPHOSED INTERMEDIATE PLUTONIC ROCKS

10a Massive to weakly foliated, lineated 

biotite tonalite, locally trondhjemite

10b Foliated, lineated biotite tonalite, 

locally trondhjemite

10c Foliated, lineated biotite granodiorite; 

minor biotite granite and biotite tonalite

10d Unit 10a,b,c with elongated quartz and

feldspar grains in the plane of foliation

10e Local lenses and layers of amphibolite, 

biotite gneiss and quartzofeldspathic 

gneiss
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INTRUSIVE CONTACT

MEDIUM-TO HIGH GRADE REGIONAL METAMORPHISM

EARLY METAMORPHOSED MAFIC INTRUSIVE ROCKS

9 Medium-to coarse-grained, foliated to lineat- 

ed, in places massive and porphyroblastic 

amphibolite; possibly subvolcanic sill

INTRUSIVE CONTACT

METAVOLCANIC AND METASEDIMENTARY ROCKS (GRENVILLE 

SUPERGROUP)

METAVOLCANIC ROCKS

INTERMEDIATE TO FELSIC METAVOLCANIC ROCKS 

8a Fine-to medium-grained, massive to foliat 

ed, leucocratic, quartzofeldspathic gneiss; 

^5* biotite.

8b Fine-to medium-grained, interlayered, 

leucocratic muscovite-bearing quartzo 

feldspathic gneiss and muscovite schist 

8c Fine-to medium-grained, foliated, in

places layered biotite - quartz - feldspar 

gneiss with Z-8% biotite; commonly with 

biotite-rich lamellae 

8d Fine-grained, massive to weakly foliated

intermediate to felsic flows 

8e Intermediate to felsic ash tuff and lapilli

tuff

8f Metasomatized phases of unit 8, along the 

margins of larger plutons
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MAFIC TO INTERMEDIATE METAVOLCANIC ROCKS

7a Massive to foliated amphibole-rich meta-

volcanics probably mafic flow 

7b Porphyroblastic hornblende-plagioclase-gneiss

biotite hornblende-plagioclase gneiss; in

places layered 

7c Massive to foliated amphibole-poor meta-

volcanics; probably intermediate flows 

7d Foliated to layered amphibole-poor meta-

volcanlcs; probably intermediate tuffaceous

units

7e Pillowed mafic to intermediate flows 

7f Amygdaloidal mafic to intermediate flows 

7g Chlorite-bearing varieties of map units 7a,

7b and 7c 

7h Epidote lenses and discontinuous layers in

units 7a and 7b 

71 Metasomatized phases of Unit 7 along the

margins of larger plutons 

METASEDIMENTARY ROCKS

CHEMICAL METASEDIMENTARY ROCKS

CARBONATE METASEDIMENTARY ROCKS

6a Medium-to coarse-grained calcitic marble

6b Fine-to medium-grained dolomitic marble

6c Interbedded calcitic and dolomite marble

6d Calcitic marble with minor interlayered

quartzite (metaquartzarenite)
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6e Calcitic marble with minor interlayered 

siliceous clastic metasediments (units 3 

and 4)

6f Calcitic marble with minor interlayered

amphibolite, and calc-silicate gneiss; minor 

metaconglomerate

6g Dolomitic marble with interlayered lenses; 

and pods of quartz-tremolite rock

6h Unit 6a,b,c, Phlogopite-bearing

61 Unit 6a,b,c, Tremolite-bearing

6J Unit 6a,b,c, Diopside-bearing

6k Unit 6a,b,c, Cataclastic and brecciated

variety 

EPICLASTIC METASEDIMENTARY ROCKS

PYROXENE-AND AMPHIBOLE-RICH METASEDIMENTARY ROCKS

5a Massive, in places layered, greenish grey 

to medium grey, granoblastic calc-silicate 

rock, in places gneiss

5b Interlayered calcsilicate gneiss (unit 5a) 

and amphibolite (unit 5c) with minor 

siliceous clastic metasediments (Units 3 and 

4)

5c Foliated, in places layered amphibolite

hornblende - plagioclase gneiss,hornblende- 

rich gneiss

5d Poikiloblastic amphibole - quartz - plagio 

clase gneiss



-154-

FELDSPATHIC AND QUARTZOSE, ARENACEOUS

METASEDIMENTARY ROCKS

4-a Foliated, in places layered quartzo-

feldspathic gneiss (feldspathic meta-

arenite), with <10% biotite ^ muscovite) 

4b Rusty weathering quartzofeldspathic gneiss 

4-c Foliated, in places layered quartzite (meta-

quartzarenite)

BIOTITE-RICH METASEDIMENTARY ROCKS 

3a Foliated, in places layered, biotite -

quartz-feldspar gneiss (metawacke) with

>^0% biotite ^ hornblende. 

3b Biotite schist and gneiss (blot ite-rich meta-

mudstone)

3c Metaconglomerate 

3d Unit 3a and b, Garnetiferous 

3e Unit 3a and b, Chlorite-bearing 

3f Unit 3a and b, Sillimanite-bearing

FAULTED CONTACT 

MELLON LAKE COMPLEX (d)

MIGMATITIC CLASTIC METASEDIMENTARY ROCKS (e) 

2a Interpreted (f) 

2b Migmatitic quartzofeldspathic gneiss, in

places stromatitic, with IQ-20% granitic

leucosome; locally blotite-rich streaks,

lenses, layers 

2c Migmatitic mafic gneiss in places
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stromatitic, with 1.0-40)1 granodioritic leuco 

some

2d Migmatite, units 2b and 2c, thinly interband- 

ed; 2b generally more abundant

2e Exotic small iense of anthophyllite - 

tremolite rock in unit 2 a southwest of 

Mellon Lake 

TONALITIC TO GRANODIORITIC GNEISSIC ROCKS (e)

1a Interpreted (f)

1b Homogeneous, in places banded, biotite-bear- 

ing tonalitic gneiss to locally trondhjemitic 

gneiss with locally abundant lenses and 

layers of granodioritic gneiss (unit 1c); 

minor streaks and lenses of biotite-rich 

quartz - feldspar gneiss

1c Homogeneous, in places banded biotite-bear- 

ing granodioritic gneiss with locally 

abundant lenses and layers of tonalitic 

gneiss (unit 1b); minor lenses and layers of 

finer grained biotite-rich - quartz - 

feldspar gneiss

1d Interbanded tonalitic and granodioritic 

gneiss (units 1b and 1c); banding varies 

from 5 cm to 1 m thick

1e Heterogeneous tonalitic to granodioritic 

gneiss, containing rafts, layers, and 

lenses of migmatltic mafic and quartzo-
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feldspathic gneiss (Unit 2) 

1f Fine-to medium-grained, 1-5 cm thick,

concordant to discordant layers of foliated 

granodioritic mobilizate may comprise up to 

3(W of an outcrop of unit 1; locally Unit 2 

NOTES

a) The Precambrian legend is strictly lithological and no age

relationship is inferred by the order of the units within the 

Flinton Group or the Grenville Supergroup.

b) Late pegmatite dikes were emplaced during several stages. 

These dikes intrude all subsequent units except the ultra 

mafic rocks of unit 17.

c) Occurs only in fault-contact with the northwest Flinton 

Group metasedimentary rocks.

d) Age relationship between the Mellon Lake Complex and the

supracrustal rocks of the Grenville Supergroup is uncertain.

e) Multiple codes are listed in order of decreasing abundance, 

e.g. 2b, 2a,b f f - 2b is most abundant, 1f is least 

abundant.

f) Outcrops observable on aerial photographs; lithology inferred 

but unsubdivided.
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Table 1; Table of Lithologic Units for the Mellon Lake Area.

PHANEROZOIC 

CENOZOIC

QUATERNARY

PLEISTOCENE AND RECENT

Sand, silt, gravel, clay and till; organic 

swamp and alluvial deposits

UNCONFORMITY 

PALEOZOIC

MIDDLE ORDOVICIAN

SEDIMENTARY ROCKS

Arkosic sandstone, siltstone; lithographic 

and sublithographic limestone, bioclastic 

limestone

UNCONFORMITY 

PRECAMBRIAN( a )

MIDDLE PROTEROZOIC

LATE TECTONIC TO POST-TECTONIC FELSIC INTRUSIVE ROCKS 

PEGMATITIC GRANITE DIKES(b)

INTRUSIVE CONTACT 

LOW-TO MEDIUM-GRADE REGIONAL METAMORPHISM

METAMORPHOSED FELSIC TO INTERMEDIATE PLUTONIC ROCKS 

Monzogranite and granodiorite, local 

xenoliths and lenses of biotite gneiss, 

amphibolite and marble 

METAMORPHOSED ULTRAMAFIC ROCKS( C )

Tale-anthophyllite-tremolite rock
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FAULTED CONTACT

YOUNGER METASEDIMENTARY ROCKS (FLINTON GROUP) 

EPICLASTIC METASEDIMENTARY ROCKS

ALUMINOUS METASEDIMENTARY ROCKS

Aluminous schist and gneiss, may contain 

muscovite, biotite, garnet, kyanite, 

staurolite and sillimanite

QUARTZOFELDSPATHIC METASEDIMENTARY ROCKS 

Biotite quartzofeldspathic gneiss 

(feldspathic meta-arenite) pebble meta- 

conglomerate biotite-quartz-feldspar 

gneiss (metawacke); quartzite (meta- 

quartzarenite)

BIOTITE-AND AMPHIBOLE-RICH METASEDIMENTARY ROCKS 

Hornblende-biotite - quartz - feldspar 

gneiss, biotite schist; (metawacke, meta- 

mudstone); thinly interlayered beds of 

hornblende-biotite-quartz-feldspar gneiss 

amphibolite, biotite amphibolite, locally 

interlayers of calcsilicate gneiss and 

quartzofeldspathic gneiss; actinolite- 

tremolite-bearing gneiss and schist

PYROXENE AND HORNBLENDE-BEARING METASEDIMENTARY ROCKS 

Massive to locally layered calc-silicate 

rocks; may contain thin interbeds of 

map-units 14, 12, and 15
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CHEMICAL METASEDIMENTARY ROCKS

CARBONATE METASEOIMENTARY ROCKS

Calcitic and dolomitic marble, may 

contain phlogopite, tremolite, diopside 

and talc; minor interbeds of clastic 

siliceous metasediments and calc-silicate 

gneiss

UNCONFORMITY 

METAMORPHOSED MAFIC INTRUSIVE ROCKS

Fine-to medium grained mafic dikes 

INTRUSIVE CONTACT 

METAMORPHOSED INTERMEDIATE PLUTONIC ROCKS

Tonalite, locally trondhjemite; grano 

diorite, minor granite; local lenses and 

layers of amphibolite, biotite gneiss and 

quartzofeldspathic gneiss 

INTRUSIVE CONTACT 

MEDIUM-TO HIGH-GRADE REGIONAL METAMORPHISM

EARLY METAMORPHOSED MAFIC INTRUSIVE ROCKS 

Amphibolite, porphyroblastic 

amphibolite 

INTRUSIVE CONTACT

METAVOLCANIC AND METASEDIMENTARY ROCKS (GRENVILLE 

SUPERGROUP)

METAVOLCANIC ROCKS

INTERMEDIATE TO FELSIC METAVOLCANIC ROCKS

Leucocratic quartzofeldspathic gneiss;
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Interlayered, leucocratic muscovite-bear-

ing quartzofeldspathic gneiss and 

muscovite schist; biotite quartzo- 

feldspathic gneiss with biotite-rich 

segregation lamellae; intermediate to 

felsic flows, tuff and lapilli tuff; 

metasomatized metavolcanlcs

MAFIC TO INTERMEDIATE METAVOLCANIC ROCKS

Massive amphibolite, porphyroblastic 

amphibolite, biotite-hornblende-piagio- 

clase gneiss; massive foliated and layer 

ed amphibole-poor metavolcanics; pillow 

ed, amygdaloidal and vesicular to inter 

mediate flows; varieties containing 

chlorite and epidote lenses and/or 

layers; metasomatized metavolcanics 

METASEDIMENTARY ROCKS

CHEMICAL METASEDIMENTARY ROCKS

CARBONATE METASEDIMENTARY ROCKS

Calcitic marble, dolomitic marble, may 

contain phlogopite, tremolite and diop 

side; calcitic marble with minor inter- 

layered metaquartzite, amphibolite and 

calc-silicate gneiss; dolomitic marble 

with interlayered lenses and pods of 

quartz-tremolite rocks; cataclastic and
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brecciated varieties of marble.

EPICLASTIC METASEDIMENTARY ROCKS

PYROXENE-AND AMPHIBOLE-RICH METASEDIMENTARY ROCKS 

Calc-silicate rock, in places gneiss, 

interlayered calc-silicate gneiss, and 

amphibolite with minor siliceous clastic 

metasediments; foliated; amphibolite, 

hornblende-plagioclase gneiss, 

hornblende-rich gneiss; poikioblastic 

amphibole-quartz-plagioclase gneiss

FELDSPATHIC AND QUARTZOSE, ARENACEOUS

METASEDIMENTARY ROCKS

Leucocratic, biotite quartzofeldspathic 

gneiss (feldspathic meta-arenite) quartz- 

rich gneiss (metaquartzarenlte)

BIOTITE-RICH METASEDIMENTARY ROCKS

Biotite-quartz-feldspar gneiss (meta- 

wacke); biotite schist and gneiss 

(blotite-rich metamudstone); may contain 

garnet, chlorite and sillimanite; pebble 

metaconglomerate 

FAULTED CONTACT 

MELLON LAKE COMPLEX (d)

MIGMATITIC CLASTIC METASEDIMENTARY ROCKS (e)

Migmatitic quartzofeldspathic gneiss and 

mafic gneiss; stroamtitic migmatite; 

lenses, layers of amphibolite, mafic
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schist and gneiss; rare exotic lenses of 

anthophyllite-tremolite rock

TONALITIC TO GRANODIORITIC GNEISSIC ROCKS (e) 

Tonalitic to locally trondhjemitic 

gneiss, granodioritic gneiss; interbanded 

tonalitic and granodioritic gneiss, 

heterogeneous tonalitic to granodioritic 

gneiss, containing lenses and layers of 

migmatltic mafic and quartzofeldspathlc 

gneiss; locally abundant concordant to 

discordant layers of foliated grano 

dioritic mobilizate 

NOTES

a) The Precambrian legend is strictly lithological and no age

relationship is inferred by the order of the units within the 

Flinton Group or the Grenville Supergroup.

b) Late pegmatite dikes were emplaced during several stages. 

These dikes intrude all subsequent units except the ultra 

mafic rock of unit 17.

c) Occurs only in fault-contact with the northwest Flinton 

Group metasedimentary rocks.

d) Age relationship between the Mellon Lake Complex and the

supracrustal rocks of the Grenville Supergroup is uncertain.

e) Multiple codes are listed in order of decreasing abundance, 

e.g. 2b, 2a,b,f - 2b is most abundant, 1f is least 

abundant.

f) Outcrops observable on aerial photographs; lithology inferred 

but unsubdivided.
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Map P.2648 
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SYMBOLS

Small bedrock 
outcrop

Area of bedrock 
outcrop

Bedding, top 
unknown: (inclined, 
vertical)

Bedding, top 
indicated by arrow; 
(inclined, vertical, 
overturned)

Bedding, top (arrow) 
from grain gradation; 
(inclined, vertical, 
overturned)

Schistosity: 
(horizontal, inclined, 
vertical)

Gneissosity: 
(horizontal, inclined, 
vertical)

Foliation; (horizontal, 
inclined, vertical)

lineation with 
plunge

GeoioQic.pl 
boundary, observed

Geological 
boundary, position 
interpreted

Fault: (observed, 
assumed), spot 
indicates 
downthrown side, 
arrows indicate 
horizontal movement

Jointing: (horizontal, 
inclined, vertical)

Minor fold shape 
and trend of axis, 
with plunge. 
Schematic shape 
indicates vergence 
(indeterminate, 
sinistral, dextral)

Antiform; (defined, 
approximate)

Synform; (defined, 
approximate)

Antiform and 
synform (overturned)

Mineral property or 
occurrence

Mineral occurrence 
at surf ace

Test pit

Exploration trenching
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act................................................................. actinolite
Ag......................................................................... silver
asb ................................................................ asbestos
Au........................................................................... gold
cp ............................................................ chalcopyrite
Cu...................................................................... copper
Fe ............................................................................ iron
hem................................................................ hematite
mi .......................................................................... mica
mo .......................................................... molybdenite
Pb........................................................................... lead
py .................................................:..................... pyrite
po ................................................................. pyrrhotite
q.......................................................................... quartz
ra............-.....................-......!.,..............-.... radioactivity
Sb.................................................................. antimony
tp.................................................................. sphalerite
tour ............................................................. tourmaline
Zn ........................................................................... zinc
zk .................................................................. zinkenite

PROPERTIES AND MINERAL EXPLORATION
AREAS

Numbers in brackets refer to the last year of recorded activity.
1) Canada Pyrite Company (Canada Mine) (1907)
2) Canadian Geary Mining Corporation Limited (1967-1-969)
3) Glenshire Mines Limited (1975-1977)
4) Kaladar Mines Limited (1957-1964)
5) Kozumi Group Canada (Omya Mica Deposit)
6) Morris. Philip and McMahon. H J. (1945-1957)
7) Nichols Chemical Company Limited (Hungerford Mine) 

(1903-1917)
8) Omya Incorporated (1978-1979)
9) Spry-Racoon Lake Zinc Occurrence
10) Steep Rock Resources Incorporated
11) Sulphide Chemical Company (1908-1913)
12) Zurich Exploration Limited (1967-1968)
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compiled by M.E. Wilson. 1940. scale 1:63 360 or 1 inch to 1 mile. 
Geology of the Clare River Structure, Unpublished Ph.D. Thesis, by 
J.F. Chapped, Carleton University, Ottawa. Canada: accompanied 
by a Map. (scale 1:15 640 or 1 inch to 1/4 mile). 
Magnetic declination approximately 9C30'W in 1964. 
Metric conversion factor: 1 foot ~ 0.3046 m

CREDITS

Geology by E.G. Bright, and assistants. 1964.

Every possible effort has been made to ensure the accuracy 
of the information presented on this map; however, the 
Ontario Ministry of Northern Affairs and Mines does not 
assume any liability for errors that may occur. Users may 
wish to verify critical information; sources include both the 
references listed here, and information on file at the Resi 
dent or Regional Geologist's office nearest the map area.

Issued 1985

Information from this publication may be quoted if credit is given. 
It is recommended that the reference to this map be made in the 
following form:

Bright, E.G.
1965: Precambrian Geology of the Mellon Lake Area, Hastings, 

Lennox and Addington, and Frontenac Counties; Ontario 
Geological Survey, Geological Series Preliminary Map, Map 
P.2648. scale 1:15 640 or 1 inch or 1/4 mile. Geology 1984
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Table 2: Modal Analyses of Tonalitic to Granodioritic Gneissic Rocks, in the Mellon 
Lake Complex, Mellon Lake Area. _____________

Modes (Volume Percent) (l. 2)

Sample No.

Plagioclase 
(An*,)

Microcline

Quartz

Biotite

Hornblende

Epidote

Carbonate

Actinolite

Chorite

White mica

Magnetite

Titanite

Apatite

EGB-2-21A 
TON(3)

58.9 
(32-36)

tm

28.7

5.0

7.2

M*

.
<1%

^

.

tr

1-1 .5%

tr

EGB-30-8 
TROND

56.5 
(18-22)

6.1

27.6

3.2

O

^.5

^.5

tr

tr

.

tr

tr

tr

EGB-31-20A 
TON

60.6 
(26-32)

1.3

27.9

9.8

^.5

^.5

tr

.

tr

tr

tr

.

tr

EGB-58-1 
GRANO

55.2 
(22-26)

9.5

26.7

7.5

tr

^.5

.

.

tr

tr

tr

 

tr

EGB-2-19A 
Layer A Layer B 
TON GRANO

68.. 7 45.5 
(18-22) (18-22)

5.4 27.2

18.8 25.4

5.1 2.0

1.5

^.5

^.5

tr

tr

tr

tr

tr

tr tr

1) Modes of felsic and mafic minerals determined by binocular microscopic point count of 
K-feldspar-stained rock slabs.

2) Modes of individual mafic minerals and accessory minerals estimated from thin section.
3) Composition classification after Streckeisen (1976); Ton s tonalite, Trond = trondhjemite 

Grano ^ granodiorite
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Table 3: Chemical Analyses (Weight Percent) of Tonalitic to
Granodloritic Gneissic Rocks in the Mellon Lake Complex, 
Meilon Lake Area. For Sample Locations see Figure 4.

Major
Elements

5102
Al2 o 3

FeO
MgO
CaO
Na2 
K2 o
Ti02
P2 0 5
MnO
C0 2
S
H2 0*
H20-
LOI
Total

Trace
Elements

BA
CO
CR
CU
LI
NI
PB
ZN
MD
NB
TH
RB
SR
Y

84EGB-3022

70.10
16.40
0.51
1.46
0.79
2.97
4.46
1.81
0.35
0.01
0.04
0.09
0.01
0.65
0.09
0.80

99.70

84EGB-3022

330.00
5.00
10.00
12.00
21.00
5.00
10.00
47.00
3.00
5.00

10.00
60.00

335.00
5.00

84EGB-3003

66.50
16.60
1.09
1.88
1.18
3.39
4.93
1.67
0.50
0.09
0.04
0.14
0.02
1.29
0.07
0.80

99.40

84EGB-3003

300.00
7.00
10.00
20.00
22.00
-5.00
12.00
54.00
3.00
7.00
10.00
65.00

500.00
5.00

84EGB-3004

66.70
16.60
0.89
1.88
1.10
3.45
4.96
1.81
0.46
0.07
0.05
0.31
0.04
0.84
0.12
0.80

99.30

84EGB-3004

400.00
9.00
10.00
25.00
22.00
5.00
13.00
72.00
3.00
9.00
10.00
50.00

530.00
5.00

84EGB-3006

71.40
15.60
0.53
0.86
0.44
2.65
4.97
1.56
0.21
0.00
0.03
0.07
0.01
0.49
0.07
0.50

98.90

84EGB-3006

360.00
5.00

10.00
5.00
15.00
5.00
10.00
36.00
3.00
5.00
10.00
31.00

425.00
5.00
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Table 4: Metamorphic Mineral Assemblages in the Migmatltic Clastic 
________Metasediments in the Mellon Lake Complex, Mellon Lake Area.

Subunit/Component________________ASSEMBLAGE^.)——-^—————.———— 

2b(P) 01ig-Qtz-Mic-Bio-Hb-[Act-Chl-Ep-Calc]( 2 )

2b(L) 01ig-Mic-Qtz-Bio-[Mus]
2b(P) 01ig-Qtz-Bio-Hb-[Act-Chl-Ep] ^ Mie

2c(P) 01ig-Qtz-Bio-[Chl-Calc-Mus] 

2c(L) 01ig-Qtz-Bio-[Chl-Calc]

2c(M) Bio-Hb-01ig-Qtz-[Act-Chl-Calc] jh Ti
2c (P)(3) 01ig-Hb-Qtz-Bio-Gt-[Chl]
2c(P) 01ig-Mic-Qtz-Bio-Hb-Px-[Act-Chl-Serp]

2c(P) 01ig-Qtz-Mic-Bio-Hb-Ti-[Act-Chl] 

2c(P) 01ig-Qtz-Hb-Bio-Mic-Ti-[Act-Chl-Ep]

2c(L) Olig-Mic-Qtz-Bio
2c(P) 01ig-Bio-Hb-Qtz-Ti-[Act-Chl-Ep]

2c(M) Bio-Hb-01ig-Qtz-[Act-Chl-Ep]
2e 01ig-Hb-Diop-Bio-Ti-[Serp-Talc-Act-Chl] ^ Qtz

Note: 1) For explanation of symbols see Appendix I.
2) Minerals enclosed by square brackets [] represent retrograde 

mineral phases.
3) Letters enclosed in round brackets are as follows:

(P) ^ paleosome phase of migmatite; (L) * leucosome component 
of neosome; (M) ^ melanosome component of neosome.
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Table 5: Metamorphic Mineral Assemblages in the Biotite-Rich
Metasediments of the Grenville Supergroup, Mellon Lake 
Area. ___

Subunit Assemblages(

3a

3a

3a

3ae

3a

3a

3a

3b

3b

3b

3b

3b

3b

3b

01ig-Qtz-Bio-Hb-[Act-Chl-Ep-Mus] 

01ig-Qtz-Hb-Bio-[Act-Chl-Ep]^(Gt)(2)

Plag-Bio-Qtz-Mic-CChl-Ep-CalcI+CSt)

Plag-Bio-Qtz-Mag-CChl-Calc]

Qtz-Plag-Bio-[Chl-Mus-Calc]

Plag-Mic-Qtz-Bio-[Mus-Calc]

Plag-Qtz-Bio-Px-[Chl-Serp-Calc]

Bio-Hb-Plag-Qtz-[Act-ChlI*(St)

Qtz-Bio-Plag-Hb-Bio-[Act-Chl]±(Gt)

01ig-Bio-Qtz-[Chl]±(Gt-[Chl])^(St)

Bio-Plag-Qtz-Ct-[Ser-Chl3

Bio-Plag-Mic-Hb-Qtz-[Chl-Ep-Calc]

Bio-Sill-Mus-Qtz-Ct-tSer-Chl]^ (Gt)

Qtz-Mus-Bio-Sill-Ct-[Ser-Chl3*(Gt)

Note: 1) For explanation of symbols see Appendix I
2) Minerals enclosed by rounded brackets O represent 

porphyroblastic phases. Those enclosed by squared 
brackets [] represent retrograde mineral phases.
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Table 6: Metamorphic Mineral Assemblages in the Feldspathic and
Quartzose, Arenaceous Metasediments of the Grenville 

________Supergroup, Mellon Lake Area.-.—1^^-————.^——————M^M—.

Subunit ASSEMBLAGE^)

4 a Olig-Qtz-Bio-Gt^Mag

4a Plag-Qtz-Mic-Bio+Mag

4 a Plag-Qtz-Bio-Hb-CChl-Ep-Musl+Py

4 a 01ig-Qtz-Mus-Bio-[Chl]

^a Plag-Qtz-Mic-Bio-[Chl-Mus-Calc]:f(Gt)(2)

Note: 1) For explanation of symbols see Appendix I.
2) Minerals enclosed by rounded brackets () represent

porphyroblastic phases. Those enclosed by square brackets [] 
represent retrograde mineral phases.
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Table 7: Metamorphic Mineral Assemblages In the Pyroxene- and
Amphlbole-Rlch Metasedlments of the Grenville Supergroup, 

________Mellon Lake Area.————————-—-..——..-——.——1..——.—-—-—————.—

Subunit ASSEMBLAGES )

5 a Mic-Olig-Dlop-Hb-Qtz-Calc-Ti-ESerp-Act-Chll+Bio

5a Plag-Qtz-Hb-Diop-Bio-[Serp-Chl]^Qtz

5 a Plag-Dlop-Hb-Calc-Qtz-Ti-ESerp-Chll.+ Bio

5a Plag-Diop-Hb-Qtz-Calc-Bio-Ti-[Serp-Chl]

5a Mic-Plag-Qtz-Diop-Ti-[Trem-Scap]

5 a Plag-Diop-Mic-Qtz-Hb-[Serp-Chl]

5c Olig/Ande-Hb-Mag+Bio

5c 01Ig-Hb-Bio-Mag-[Act-Chl-Ep]

5 c Olig-Hb-Tl-QtzjfBlo

5c Plag-Hb-Blo-[Act-Chl]i(St)2

5d Hb-Plag-calc-Bio-[Act-Chl]*Qtz

5d Hb-Blo-Calc-Plag-Tl-[Act-Ep]

2d______Hb-011g-Blo-Mag-[Act-Chl]-f(St)M—--——M————^——

Note: 1) For explanation of symbols see Appendix I.
2) Minerals enclosed by rounded brackets O represent

porphyroblastic phases. Those enclosed by square brackets 
[] represent retrograde mineral phases.
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Table 8: Metamorphic Mineral Assemblages in Mafic to Intermediate 
________Metavolcanics of the Grenville Supergroup. Mellon Lake Area.

Subunit ASSEMBLAGE* 1 )________________

7a 

7a 

7a 

7b 

7b 

7b 

7b 

7b 

7c 

7c 

7f 

7f 

7d 

7d

Hb-Plag-Mag+.Bio

Hb-Olig/Ande-CAct-Chl-Epl+Mag, Qtz

Olig/Ande-Hb-MagiQtz

Olig/Ande-Hb-Qtz-Mag.+ CGt)

Plag-Hb-Diop-[Chl-Ep-Serp-Talc]*Qtz

Hb-Qtz-Plag-CScap-Calc-Ser^Bio

Hb-Plag-Qtz-Bio-Ep-Ti+Mag

Hb-Plag-Qtz-[Scap-Calc]*Mag

Plag-Qtz-Bio-Mag-[Chl-Calc3

Plag-Hb-Mag-[Act-Chl-Ep]

Plag-Bio-[Calc-Chd-Qtz]*Mag

Bio-Plag-[Chd-Calc-Qtz]i(St)( 2 ) 

Plag-Qtz-Bio-Hb-[Chl-Ep-Calc]^(Gt) 

Plag-Qtz-Bio-Mus-Mag____________

Note: 1) For explanation of symbols see Appendix I.
2) Minerals enclosed by rounded brackets () represent

porphyroblastic phases. Those enclosed by square brackets [] 
represent retrograde mineral phases.
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Table 9: Metamorphic Mineral Assemblages In the Intermediate to Felsic 
Metavolcanlcs of the Grenville Supergroup, Mellon Lake Area.

Subunit ASSEMBLAGE* 1 )

da 

8a 

Se

8c

8c 

8c 

Se 

8c 

8c

Plag-Qtz-Mic-Bio^Mus 

Olig-Qtz-Bio-CMusJ+Mag *(sheared) 

Plag-Qtz-Bio-Mus+Mic 

Qtz-Olig-Bio-CChl-EpJ+Mag

Plag-Qtz-Blo-Mus-[Chl-Ep]i(Gt)( 2 ) 

Plag-Qtz-Bio-Mic-Mus-[Chll*Mag 

Plag-Qtz-Bio-Mus-Ct-CSer-Chll+Mag 

Olig-Qtz-Blo-Mag-Tl *(sheared) 

Plag-Qtz-Bio-[Mus-Calc-Ep]*Mag*Ti ^(sheared)

Note: 1) For explanation of symbols see Appendix I.
2) Minerals enclosed by rounded brackets () represent

porphyroblastic phases. Those enclosed by square brackets [] 
represent retrograde mineral phases.
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Table 12: Chemical Analyses (Weight Percent) of Metamorphosed Mafic Intrusive Rocks, 
___Mellon Lake Area. For sample locations see Figure 4.________

Map 
Unit
Sample 
Number

S102 
A1203 Fe203* 
FeO
MgO 
CaO
Na20
K20 
Ti02 
P205 
MnO
C02 
S
U**ft^M?"™

H20- 
LOI
TOTAL

9

84EGB-1027

55.50 
14.40 
14.40 
0.00
2.24 
4.39
5,50
0.39 
1.44 
0.25 
0.21
0.68 
0.02
0.00
0.00 
0.80

99.50

999

84EGB-1039 84EGB-2008 84EGB-1029

49.90 47.30 44.70 
14.40 13.50 17.80 
15.20 15.30 11.90 
0.00 0.00 0.00
4.65 7.31 8.47 
6.88 9.41 9.89
3.90 2.06 2.35
0.37 0.59 1.33 
1.61 1.76 1.10 
0.31 0.11 0.05 
0.23 0.18 0.16
0.74 0.69 0.86 
0.05 0.25 0.10
0.00 0.00 0.00
0.00 0.00 0.00 
1.50 2.00 1.90

98.90 99.50 99.60

11

84EGB-3001

50.00 
13.30 
5.14 
9.33
4.14 
8.06
3.03
1.03 
3.07 
0.49 
0.21
0.29 
0.23
1.20
0.10 
0.90

99.60

11

84EGB-3002

48.30 
18.50 
2.79 
6.68
5.44 
9.15
3.50
1.07 
1.42 
0.08 
0.16
0.34 
0.08
1.44
0.10 
1.70

99.00

TRACE 
ELEMENT 
LISTING 84EGB-1027

BA (ppm)
CO
CR
CU
NI
PB
ZN
MO
NB
TH
RB
SR
Y
ZR

140.00
23.00
10.00
10.00
5.00
10.00

118.00
3.00
9.00
10.00
5.00

140.00
47.00
135.00

84EGB-1039 84ECB-2008 84EGB-1029

60.00 60.00 250.00
32.00 41.00 48.00
10.00 235.00 69.00
18.00 74.00 82.00
5.00 39.00 108.00
10.00 10.00 10.00
175.00 175.00 130.00

3.00 3.00 3.00
7.00 6.00 6.00
10.00 10.00 10.00
5.00 9.00 47.00

240.00 130.00 165.00
35.00 37.00 17.00
110.00 110.00 75.00

84EGB-3001

250.00
33.00
10.00
64.00
5.00

40.00
170.00

3.00
13.00
10.00
5.00

225.00
65.00

215.00

84EGB-3002

200.00
33.00
77.00
30.00
29.00
32.00
132.00
3.00
10.00
10.00
17.00

365.00
27.00
125.00

Total iron reported as Fe203
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Table 15: Metamorphic Mineral Assemblages in Carbonate Metasedimentary 
________Rocks of the Flinton Group, Mellon Lake Area._____________i_____

ASSEMBLAGE^) Remarks/ 
Subunit________________________________Location-———-——i-————-—-

12a Calc-Phlog^Qtz SW part of synformC 2 )

12a Calc-Trem-Phlog-Qtz SW part of synform( 2 )

12a Calc-Qtz-Phlog+Plag SW part of synform( 2 )

12a Calc-Phlog-Diop+Qtz SW part of synform( 2 )

12a Calc-Talc-Qtz-Phlog+Py Bedded unit; NE part of
synform 

Qtz-Calc-Phlog

12a Calc-Trem-Diop+Qtz SW part of
synform

12a Calc-Diop-Phlog-QtziScap SW part of
synform

12b Dol-Trem+Phlog NE part of
synform

12b Dol-Trem-Talc+Qtz NE part of
synform

12b Dol-Trem-Diop+Qtz SW part of
synform

Note: 1) For explanation of symbols see Appendix I. 
2) Refers to Clare River Synform.



Table 16:

Subunit

13a

13a

13a

13a

13a

13a

13b
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Metamorphic Mineral Assemblages 
bearing Metasedimentary Rocks of 
Area.

ASSEMBLAGE 1

Olig-Hb-Diop-Calc-Bio+Qtz

Olig-Bio-Diop-Calc-Ti-QtziEp

Olig-Diop-Hb-Calc-Bio-Qtz-Ep-Ti

Olig/Ande-Hb-Qtz-Calc-Ep-Ti+.Bio

Ep-Hb-Qtz-Calc+Plag, Gt

Olig/Ande-Ep-Calc-Ti-Mag+Hb

Mic-Calc-Hb-Ep-Ti* Qtz, Plag

in Pyroxene- and Hornblende- 
the Flinton Group, Mellon Lake

Remarks/Location

SW part of 
synform(2)

SW part of 
synform

SW part of 
synform

SW part of 
synform

SW part of 
synform

SW part of 
synform

Layered unit;

Qtz-Hb-Calc-Ep+Mic NW Flinton
Band

Note: 1) For explanation of symbols see Appendix I. 
2) Refers to Clare River Synform.
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Table 17: Metamorphic Mineral Assemblages In Biotite- and Amphlbole-Rlch 
Metasedlmentary Rocks of the Fllnton Group, Mellon Lake Area.

Subunlt ASSEMBLAGE^) Remarks l Location

Olig-Qtz-Mic-BiojtEp, Mag

Olig-Mic-Qtz-Bio-Ep-Calc+Ti 
Qtz-Mic-Blo-CalCjfEp

Plag-Bio-Qtz-Ep ± Calc 
Plag-Qtz-Blo-Mus ^ Mie, Calc 
Qtz-Plag-Mic-Bio-Ep+Mus

Olig-Hb-Bio^EpjQtz,!!

Ollg-Hb-Bio-Diop-Qtz-Ep-Calc^Tl
Diop-Hb-Ep-Calc-Tl^Blo
Ep-Blo-Hb-Dlop-Qtz-Calc^Ti

Act-Mic-Qtz-Blo-TUEp 
Qtz-Act-Blo-Mlc-Ep-Plag^Ti

Bio-Hb-Act-Qtz-Calc-Ep-Mag+^Gt) 
Qtz-Hb-Calc-EpiMlc

Plag-Act-Epj^Mag

Act-Bio-Magi(Hb) 
Plag-Act^Blo, Qtz 
Plag-Qtz-Act-Bio^(Hb) 
Plag-Qtz-Bio-Acti(Dol, Act)(2)

Trem/Act-Calc-Qtz^Phlog
Trera/Act-Blo-Plag-QtzjfCalc
Plag-Blo-CalcjhTrem/Act

Trem-Plag-Dol-Qtz-Phlog^Tl,Talc 
Plag-Qtz-Trem-Dol^Act

Ubiquitous

Layered unit;
SW part of synform(2)

Layered unit; 
NE part of 
Synform

SW part of synform(3)

Layered unit; 
SW part of 
synform

Layered unit;
SW part of synform

NW Fllnton 
Band,

NE part of synform

Thinly layered
unit;
NE part of
synform

Thinly layered 
unit; NE part of 
synform

Layered unit;
NE part of synform

Note: 1) For explanation of symbols see Appendix I.
2) Minerals enclosed by rounded brackets () represent porphyro 

blastic phases.
3) Refers to Clare River Synform



- 185 -
Table 18: Metamorphic Mineral Assemblages in Quartzofeldspathic 
________Metasedimentary Rocks of the Flinton Group, Mellon Lake Area

Subunit ASSEMBLAGE* 1 )

15a

15a

15a

15a

15a

15a

15c

15c

15d

15d

15e

15e

15c

Note

Qtz-Olig-Mic-BioiMus 

Plag-Qtz-Bio-Chl-Mag.+ CGtM 2 ) 

Qtz-Mic-Bio-Mus ± (St, Mus) 

Mic-Qtz-Plag-Bio-Mus-Ep-Gt-St

Qtz-Plag-Bio-St+Mus, Mie 
Mus-Bio-Qtz-Mic+^St)

Mic-Qtz-Diop-Plag-Bio-Calc

Qtz-Mus-Bio-Chl-Plagi(Sill, Qtz) 
Qtz-Bio-Mus+Chl

Qtz-Mus-Bio-Ky-St

Olig/Ande-hb-Bio-Diop-Qtz-Ep-Calc-Ti 
Diop-Hb-Ep-Calc-Qtz-TiiBio 
Qtz+Diop and Qtz-Hb-EpiCalc

Olig/Ande-Hb-Bio-Ep-Ti-Qtz-Chl 
Qtz-Mic-Ep+Calc

Qtz-Plag-Bio-Calc-Ti+Ep, Mag
Qtz-Mic-Calc-Bio*Ti,~Mag
Calc-Qtz-Trem-Chl-Talc-Bio^Ti

Plag-Mic-Qtz-Bio-Ep-Calc-Mag^Ti

Mic-Qtz-Plag-MusjhCalc, Mag 
Qtz-Mic-Mus-Bio-Ct-Plag^Calc, Mag 
Plag-Qtz-Mic-Mus-BioiMag, Gale

Remarks l Location^^^

SW part of 
synform(3)

SW part of 
synform

NE Flinton 
Group Band

NW Flinton 
Group Band

Layered unit, 
NW Flinton Group

NW Flinton 
Group Band

Matrix and Clast; 
SW Part of synform,

Matrix; NW Flinton 
Group Band

Matrices and Clasts; 
SW part of 
synform

Matrix and Clast; 
NW Flinton 
Group Band

Thinly layered
unit;
NE part of synform

NE part of 
synform

Layered unit; 
SW part of 
synform,

1) For explanation of symbols see Appendix I.
2) Minerals enclosed by rounded brackets O represent 

porphyroblastic phases.
3) Refers to Clare River Synform
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Table 19: Metamorphic Mineral Assemblages In Aluminous Metasedlmentary 

Rocks of the Flinton Group. Mellon Lake Area ^^

Subunit ASSEMBLAGE! 1 ) Remarks/Location

16a Qtz-Mus-Bio+Chl, Mag

16a Qtz-Plag-Mus-Bio+Mag

16a Qtz-Mus-Bio-St*(St, Gt)( 2 )

16a Qtz-Mus-Bio-Plag-Chl-Pyi(Ky)

16a Qtz-Plag-Mus-Chl+Mag

16a Qtz-Plag-Mus-Bio-Chl-Mag+.CSt, Ky)

16a/ Qtz-Bio-Mus+Chl
15b Qtz-Mic-Mus-Bio-Py

16a Qtz-Mus-Bio-Chl-Plag±Mag

16c Qtz-Bio-Mus-Chl-Py+.Uy)

16c Qtz-Bio-Mus-Magi(St)

16c Qtz-Plag-Bio-Mus-Chl-Mag^CSt, Ky)

16c Plag-Qtz-Bio-Mag^(Ky)

16b Qtz-Bio-Mus-Plag-Chl-SilU(St, Gt)(2)

16b Qtz-Mus-Bio-Ky-Chljf(Sill, Plag)(3)

16b Qtz-Bio-Plag-Chl-Magjf(Sill, Gt)

16b Qtz-Mus-Bio-Chl-Sti(Sill, Gt)

NE part of synform

NE part of synform

NE part of synform

NE part of synform; Amlko 
Pit

NE Part of synform; Amiko 
Pit

NE part of synform

Interlayered muscovite 
schist and rusty schist; 
Central part of synform

Central Part of synform 

NE part of synform 

NE part of synform

NE part of synform; 
Amiko Pit

Central part of synform

Central part of synform

Central part of synform

SW part of synform

Sw part of synform

SW part of synform16b Qtz-Mus-Bio-Ct-ChU(Sill, Gt)

16b Plag-Bio-Qtz-Ky-St-Mag-t-(Sill, Gt, Plag) Closure area of synform

16b Qtz-Bio-Chl-Ky-St-Mag*(Sill, Mus) Closure area of synform

16b Plag-Qtz-Bio-Mus-Mag*(Sill, Gt) 
Qtz-Bio-Mus-Chl-magH-(Sill, Gt) 
Qtz-Plag-Bio-Mus-Chl-Mag+CSill, Gt)

Layered unit; 
Closure area 
of synform

Note: 1) For explanation of symbols see Appendix I.
2) Minerals enclosed by rounded brackets () represent porphyro 

blastic phases.
3) Porphyroblastic phases of sillimanite are generally Quartz- 

Sillimanite Nodules; sillimanite in groundmass has the form of 
fibrous sillimanite mats partially rimmed by chlorite.

4) Refers to Clare River Synform.
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Table 21: Chemical Analyses of Metamorphosed Felsic to Intermediate Plutonic Rocks in the Mellon
Lake Area. For Sample Locations see Figure 4. Also Average Chemical Composition of 

_______Addinqton Pluton in Adjacent Areas.___________________________________

Body

Sample
Number

Si02
A1203
Fe203
FeO
HgO
CaO
NazO
K20
T 102
P205
MnO
C02
S
H20*
H20-
LOI
TOTAL

TRACE
ELEMENT
LISTING

BA (ppm)
CO
CR
CU
LI
NI
PB
ZN
MO
NB
TH
RB
SR
Y
ZR

Addlngton
Pluton

84EGB-3016

72.10
13.70
0.77
1.5*
0.33
0.65
4.16
4.17
0.26
0.02
0.0*
0.13
0.01
0.97
0.05
0.60
98.90

84EGB-3016

560.00
5.00
10.00
5.00

22.00
5.00
10.00
62.00
3.00
16.00
10.00
95.00
46.00
65.00
270.00

Mitten Dike

84EGB-3019 84EGB-3017 84EGB-301E

74.00 73.70 65.60
12.50 12.90 13.00
1.66 1.44 0.48
0.94 0.60 1.46
0.18 0.23 0.45
0.43 0.79 5.32
3.64 3.94 4.00
4.17 4.13 4.44
0.31 0.21 0.18
0.00 0.00 0.00
0.02 0.02 0.04
0.16 0.49 2.43
0.01 0.02 0.35
0.98 0.82 0.98
0.06 0.04 0.08
0.40 1.00 4.80
99.10 99.30 98.80

84EGB-3019 84 EG B -30 17 84EGB-301E

700.00 510.00 7630.00
5.00 5.00 5.00
10.00 10.00 10.00
6.00 9.00 6.00
6.00 7.00 12.00
5.00 5.00 5.00

10.00 10.00 10.00
78.00 29.00 55.00
3.00 3.00 3.00
19.00 20.00 19.00
10.00 11.00 13.00
95.00 85.00 85.00
39.00 32.00 965.00
50.00 85.00 105.00

445.00 410.00 355.00

Sheffield
Dike

84EGB-3020

75.10
13.20
0.62
0.26
0.04
0.34
3.22
5.15
0.14
0.00
0.01
0.11
0.01
0.95
0.07
0.60
99.20

84ECB-3020

290.00
5.00

10.00
6.00
6.00
5.00
15.00
24.00
3.00
5.00
12.00

155.00
65.00
10.00

215.00

Addington Pluton
(in adjacent areas)

Average of 8 Samples(l)

75.68
12.40
1.98*
-
0.19
0.58
3.84
4.56
0.19
0.01
0.02
.
.
.
-
.

* Total iron as
(1) 3.M. Moore Or. (personal communication 1985)
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