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FOREWORD

The map area lies within the Central Gneiss Belt of the 

Grenville Province in southern Ontario near Parry Sound. Few 
documented mineral deposits are present in the area, and little 

mineral exploration has occurred in the Ferrie River area.

As part of an ongoing program to improve geological mapping 

coverage of the province in order to assist mineral exploration in 

poorly studied areas, geologic mapping of the Ferrie River area was 

undertaken in 1988 by the Ontario Geological Survey as part of the 

Canada-Ontario Mineral Development Agreement (COMDA). In addition 

to geologic mapping, the COMDA program also calls for studies of the 

surficial geology and metallic and non-metallic mineral potential of 

the Parry Sound region.

The study area has shown that the area consists of three major 

lithotectonic domains, each with distinctive lithologic, metamorphic 

and structural characteristics, separated from each other by major 

tectonite zones. Mineral potential varies between the domains, and 

the geology of the area is controlled by large scale tectonic 

features. Industrial mineral potential in the area includes 

anorthosite as a filler, marble as a source of agricultural lime, 

and some of the metaplutonic rocks as facing stone. Sulphide 

mineralization and possible precious metal mineralization is most 
likely to occur in the Parry Sound Domain which makes up the centre 

core of the map area.

V.G. Milne

Director

Ontario Geological Survey
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ABSTRACT
The Ferrie River area (Figure 1) lies about 50 km northeast of

the Town of Parry Sound and covers 261 km2 .

The map area is underlain by rocks of Middle Proterozoic age 

and lies within the Central Gneiss Belt of the Grenville Province. 

It straddles two lithotectonic domains of the northwest Central 

Gneiss Belt in Ontario, the Britt and the Parry Sound Domain. The 

Parry Sound Domain occupies most of the eastern part of the map area 

and is separated from the Britt Domain, which underlies the western 

20 percent of the area, by the Parry Sound Shear Zone.

Metadiorite, metagabbro and quartzofeldspathic gneiss, 

anorthositic rocks and marble breccia occur in the Parry Sound 

Domain. The Parry Sound Shear Zone is the sheared western margin of 

the Parry Sound Domain and many rock types present in the shear zone 

resemble those in the Parry Sound Domain. In contrast, the Britt 

Domain contains minor mafic rock and is underlain mainly by 

granitoid orthogneiss and quartzofeldspathic gneiss.

Syn- and post-tectonic granitoid pegmatites are common in the 

Parry Sound Shear Zone. A post-tectonic diabase dike strikes 

easterly near the top of the map sheet.

Granulite and retrograde amphibolite facies mineral assemblages 

are common throughout the Parry Sound Domain. Amphibolite facies 

mineral assemblages characterize the Parry Sound Shear Zone and the 

Britt Domain.
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Three generations of folds are recognized. Lineations plunge 

moderately to shallowly east to southeast parallel to the fold axes 

of the first two fold generations. Kinematic indicators suggest 

reverse/ normal and lateral displacement.

Mineral exploration in the Parry Sound area dates back to the 

late nineteenth century but there is no record of exploration within 

the map area at the Assessment Files Research Office, Ontario 

Geological Survey (AFRO) or at the Resident Geologists Office, 

Dorset. Mineralization consisting of minor amounts of disseminated 

sulphides occur locally.

Bedrock in the map area is partially covered by unconsolidated 

glacial deposits of Pleistocene age.
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LOCATION MAP Scale: 1:1 584 000 or 
1 inch to 25 miles

Figure 1: Key map showing the location of the Ferrie River area
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GEOLOGY OF THE FERRIE RIVER AREA 

Districts of Parry Sound and North Bay

by G. McRoberts1 and M.L. Tremblay2

INTRODUCTION

The Ferrie River area is located approximately 50 km 

northeast of the Town of Parry Sound and includes parts of East 

Mills, Ferrie, Wilson, Lount, Pringle and McKenzie Townships. 

The map area covers 261 km2 and is bounded by Latitudes. 45145'N 

and 45|52'30"N and by Longitudes 79|45'W and 80|00'W. Field 

investigations in 1987 by the Ontario Geological Survey 

represent the northward extension of geological mapping at a 

scale of 1:15 840 begun in 1986 as part of the Canada-Ontario 

Mineral Development Agreement (COMDA). COMDA is a subsidiary 

agreement to the Regional and Economic Development Agreement 

(ERDA). Field investigations compliment industrial, base and 

precious metal studies funded by COMDA and conducted by the 

Resident Geologists Office, Ministry of Northern Development and 

Mines - Ontario, in Dorset.

Critical Reviewers: R.M. Easton and B.O. Dressler. 
Manuscript approved for publication by B.O. Dressler, 
Supervising Geologist.

This report is published with the permission of V.G. Milne, 
Director, Ontario Geological Survey.

1)2 Geologists, Precambrian Geology Section, Ontario 
Geological Survey
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ACCESS

Access to the northwestern, northeastern and southeastern 

parts of the map area is by various service roads that extend 

south from Highway 522, and by canoe. Access into the central 

and southwestern parts of the map area is by a service road that 

runs north from Highway 520 and by trails/ canoe or float- 

equipped aircraft.

PHYSIOGRAPHY

Elevation in the map area ranges from 227 m to 315 m with a 

gradual increase across the map area from west to east. Relief 

in the Parry Sound and Britt Domains and in the Parry Sound 

Shear Zone is in general similiar. Relief is most prominent in 

areas underlain by the Raganooter Lake and Arnstein anorthosite 

bodies and is most subdued near the Ferrie River/Maple Island 

road intersection and in the Snowshoe-Lawson Lake area.

Drainage in the northern part of the map area and in much of 

the southwestern part of the map area is through the Pickerel 

River system. The Pickerel River drains westward through Le 

Grou and Chartier Lakes. Several small creeks in the southwest 

portion of the map area drain southwest and south into 

Wahwashkesh Lake and the Magnetawan River. The Ferrie River is 

the major waterway in the southeast part of the map area and
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also drains southward into the Magnetawan River.

Rock outcrop is most abundant where either

quartzofeldspathic gneiss or anorthositic rocks predominate and 

this includes the Britt Domain, the Arnstein anorthosite body 

and an area west of Big Deer Lake in the Parry Sound Domain. In 

these areas, outcrop ranges from 5 to 80 percent and outcrops 

can commonly be discerned on airphotos. Exposure in the 

remainder of the map area ranges from 5 to 10 percent. The area 

around Lawson Lake is the most poorly exposed area in the map 

area.

PRESENT GEOLOGICAL SURVEY

Geological mapping of the Ferrie River area at a scale of 

1:15 840 was conducted by the authors and assistants during the 

summer of 1987. Field data were plotted on acetate overlays on 

1:15 840 scale aerial photographs supplied by the Airphoto 

Library, Ministry of Natural Resources, and transfered to Forest 

Resources Inventory base map 457794 at the same scale. Most of 

the data was collected from pace and compass lines perpendicular 

to the strike and spaced at 400 to 500 m. Traverse lines in the 

Arnstein and Ragooneter Lake bodies were spaced 700 to 900 m 

apart. Data was also collected from lakeshores and roadsides. 

Preliminary Map P.3123, of the area at 1:15 840 scale was 

released in 1988 (McRoberts and Tremblay 1988) .
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PREVIOUS WORK

The Ferrie River area was not previously mapped in detail. 

The Whitestone Lake area adjoining the map area to the south was 

mapped by Bright (1987) at 1:15 840 scale. Lount Township to 

the east was mapped at a similiar scale by Satterly (1956) .

Regional geological boundaries in the Ferrie River area were 

broadly delineated by Davidson and Morgan (1981), Davidson et 

al. (1982) and Culshaw et al. (1983) as a part of a geological 

study of the western part of the Central Gneiss Belt.

Lumbers (1975) mapped a considerable portion of the Grenville 

Province north of the map area at 1:63 360. Many rock types 

identified on his maps are found in the Ferrie River area.

There have not been any theses studies in the map area, 

although several theses were done in the Whitestone Lake area. 

There are no geochronological studies on rocks within the map 

area. In conjunction with the present mapping project, Marmont 

and Johnston (1987) published a preliminary evaluation of the 

industrial mineral potential of the Parry Sound Region, 

including part of the map area.
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TERMINOLOGY 

Precambrian Time-Scale

The Precambrian time scale used is that suggested by Palmer 

(1983). Palmer divides Precambrian time into two eons; the 

Archean (older than 2500 Ma) and the Proterozoic (between 2500 

and 570 Ma). The Proterozoic is divided into three eras; Early 

(2500 to 1600 Ma); Middle (1600 to 900 Ma) and Late (900 to 570 

Ma) .

Rock Classification

Plutonic and metaplutonic rocks in the map area are 

classified after Streckeisen (1976). For metamorphic rocks, 

mineral prefixes are listed in order of relative abundance, with



the least abundant mineral first. The metamorphic facies 

terminology used is after Turner (1981) . The terminology for 

tectonites (straight gneisses and porphyroclastic gneisses) is 

after Davidson et al. (1982) and Hanmer and Ciesielski (1984).

Foliation, Schistosity, Gneissosity, Cleavage

Foliation is used to describe all types of megascopically 

recognizable structural surfaces of metamorphic origin (Turner 

and Weiss 1963). Gneissosity is the most common variety of 

foliation in the map area and denotes a layering of metamorphic 

origin defined by the alternation of layers/ streaks or 

lenticles of contrasting mineralogical composition or texture. 

Schistosity is a less common variety of foliation in the map 

area and imparts a planar structure in metamorphosed rocks due 

to abundant/ preferentially oriented grains especially micas. 

Cleavage is locally observed and denotes a parting in the rock 

resulting from the parallel growth of miceous or elongated 

minerals in fine-grained rocks.

Layering Thickness Terms

Layering thickness terms used in this report are outined 

below:

Very thinly layered O cm 

Thinly layered 3 to 10 cm
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Medium layered 10 to 30 cm

Thickly layered 30 to 100 cm

These terms correspond to bedding thickness terms used for

bedded sedimentary rocks.

Dike-like and Sill-like Terms: Usage

The AGI Glossary (Bates and Jackson 1987) defines a dike as a 

tabular body of igneous rock that cuts across the structure of 

adjacent rocks or cuts massive rock. A sill is defined as an 

intrusive body of igneous rock of approximately uniform 

thickness, and relatively thin compared with its lateral extent, 

which has been emplaced parallel to the bedding or schistosity 

of the intruded rocks.

In this report, the terms dike, dike-like and sill-like are 

used. The use of dike-like and sill-like does not imply the 

presence of dikes or of sills but rather that certain meta- 

igneous rocks superficially resemble dikes (thin to thick 

tabular appearing bodies) or sills (relatively thin but 

laterally extensive)and paralleling regional foliations. In 

many instances, these rocks may originally have been sills or 

dikes, but regional deformation and tectonic disruption has 

obscured the original contact relationships and forms of these 

meta-igneous rocks.



GENERAL GEOLOGY

The Ferrie River area is underlain by Precambrian rocks of 

Middle Proterozoic age which form part of the Central Gneiss 

Belt of the Grenville Province. Davidson and Morgan (1981), 

Davidson et al. (1982) and Culshaw et al. (1983) subdivided the 

Central Gneiss Belt into several domains and subdomains (Figure 

2) based on lithological, metamorphic, and structural criteria. 

The westernmost 20 percent of the map area lies within the Britt 

Domain, whereas the eastern half is within the Parry Sound 

Domain. A ductile shear zone, referred to as the Parry Sound 

Shear Zone by Davidson (1984) separates the two domains in the 

map area.

The Parry Sound Domain is characterized by interlayered, 

north to northeast trending belts of varied width and length of 

metadioritic rocks, metagabbroic rocks, mafic gneiss, 

leucocratic gneiss, metagabbroic anorthosite and marble tectonic 

breccia (Figure 3). The Britt Domain, in contrast, is underlain 

by interlayered northeast to northwest trending belts of 

quartzofeldspathic gneiss and granitoid orthogneiss. Biotite 

gneiss, mafic gneiss, quartzose gneiss and pegmatitic granitoid 

occur locally.

The Parry Sound Shear Zone consists of two branches of 

tectonically modified gneisses located east and west of the
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anorthositic Arnstein body. Interlayered belts of mafic gneiss 

and quartzofeldspathic gneiss predominate. Subordinate biotite 

gneiss, straight gneiss/ metagabbroic anorthosite, and 

pegmatitic granitoid also occur.

Most of the Parry Sound Shear Zone contains rocks 

compositionally similiar to those in the Parry Sound Domain and 

can be considered as the sheared western margin of this domain. 

Rocks along the western side of the shear zone resemble those in 

the Britt Domain and it seems likely that a part of the Britt 

Domain is also tectonically modified by the shear zone.

The boundary between the Parry Sound Shear Zone and the Parry 

Sound Domain is governed by a wide extensive, competent belt of 

meta-leucogabbro along the west side of the Parry Sound Domain. 

Less competent quartzofeldspathic gneisses are common west of 

this belt in the shear zone. A boundary between weakly deformed 

(Parry Sound Domain) and strongly deformed rocks (Parry Sound 

Shear Zone) is not always apparent east of Stanly Lake where 

quartzofeldspathic gneisses predominate and mafic to 

intermediate meta-igneous rocks are minor.

A narrow belt of straight gneiss marks the western boundary 

of the Parry Sound Shear Zone in the south half of the map area. 

Disrupted versus non-disrupted leucosome in quartzofeldspathic 

gneisses marks this boundary in the north part of the map area.
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Relict igneous textures and structures are preserved locally 

in both domains and in the Parry Sound Shear Zone. Most 

contacts between rock units are tectonically modified.

Pre-, syn- and post-tectonic intrusive granitoids occur in 

the Britt Domain and in the Parry Sound Shear Zone. Fine 

grained granitoid bands are particularly abundant in mafic 

gneisses in the Parry Sound Shear Zone. Age relationships in 

the map area have been partly established on the base of cross 

cutting relationships. In the Parry Sound Domain, marble, 

biotite gneiss, mafic gneiss and leucocratic gneiss are the 

oldest rocks in the map area. These have been intruded by 

metagabbro, dioritic rocks and metagranite. In the Britt 

Domain, biotite gneisses and some quartzofeldspathic gneisses 

are older than the granitoid orthogneisses. One east-trending, 

post-tectonic diabase dike is present and likely belongs to the 

Grenville dike swarm.

All map units have been metamorphosed except the post 

tectonic granitoid pegmatites and the diabase dike. Granulite 

and amphibolite mineral assemblages characterize the Parry Sound 

Domain while amphibolite facies assemblages prevail in the Britt 

Domain and Parry Sound Shear Zone. Petrographic studies 

indicate that granulite metamorphism was followed by amphibolite 

metamorphism in the Parry Sound Domain. Pyroxene is present
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locally in the shear zone and is likely that retrogression from 

granulite facies has occurred there.

In both the Parry Sound and Britt Domains, zones of weakly 

deformed rocks, up to several hundred metres thick are 

interlayered with narrower zones up to 20 m wide in which the 

rocks are strongly deformed and sheared. These shear zones 

parallel the Parry Sound Shear Zone. In the Parry Sound Shear 

Zone, straight gneisses record the highest level of strain and 

gneissic banding becomes straighter as one approaches these 

gneisses. Shear related deformation involves all units in the 

map area except some granitoid pegmatites and the diabase dike.

In the map area, FI and F2 are small, outcrop sized, tight to 

isoclinal folds with axial surfaces parallel or near parallel to 

foliation. Fold limbs may be attenuated to completely sheared. 

Megascopic folds of similiar character are probably present but 

are difficult to delineate at the present scale of mapping. F3 

structures are tight to open megascopic folds with east to 

southeast trending axial surfaces, and locally fold the Parry 

Sound Shear Zone/Britt Domain boundary. Decollement zones are 

locally associated with F3 structures.

Throughout the map area, lineations plunge moderately to 

shallowly east to southeast. Rotated feldspar augen and C 

fabrics locally observed in the west branch of the Parry Sound



Shear Zone indicate transport parallel to lineations with east 

side up relative to west side. However, C-and -S fabrics 

documented indicate normal movement. Horizontal lineations on a 

sheared zone in the southwestern corner of the map group 

indicate sinistral lateral movement.

Mineralization consisting of minor amounts of fine-grained, 

disseminated sulphides occurs locally, mainly in mafic rocks 

within the Parry Sound Domain.

PRECAMBRIAN 

MIDDLE PROTEROZOIC 

BRITT DOMAIN 

OVERVIEW

The Britt Domain is characterized by interlayered, 

northeast to northwest trending belts of granitoid orthogneiss 

and quartzofeldspathic gneisses. Quartzofeldspathic gneisses 

are more abundant in the south half of the map area while 

granitoid orthogneiss is predominate in the north half in an 

oval shaped complex.

Foliations dip moderately to the east and southeast and 

most strike parallel to the trend of the belts. In the north 

part of the map area, the foliation pattern is grossly sub- 

circular, paralleling the outline of the granitoid orthogneiss
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complex.

Shear zones in the Britt Domain are narrow and parallel the 

Parry Sound Shear Zone. Sheared gneiss locally is observed at 

the same structural level on neighbouring traverses indicating 

that some laterally extensive zones ^500 m) exist. Some 

sheared gneiss crops out adjacent to laterally extensive 

lineaments which parallel foliation. Some of these lineaments 

may mark recessive weathering shear zones.

QUARTZOFELDSPATHIC GNEISSES (Unit 1)

Quartzofeldspathic gneisses of indeterminate origin (unit 

1) underlie 60 percent of the Britt Domain. Leucocratic 

quartzofeldspathic gneiss (unit la) is most common in the south 

half of the map area but is interlayered with equal amounts of 

quartzofeldspathic gneiss with 5 to 15 percent mafic minerals 

(unit le) in the north part of the map-area south and west of 

Illfed Lake. The two units form belts several hundred metres in 

width in this area which has low abundances of granitoid 

orthogneiss relative to other parts of the Britt Domain.

Unit la is light grey to pink, weathers light grey to pink 

and is fine to medium grained and foliated. Biotite, hornblende 

and magnetite collectively comprise up to 5 percent of the rock 

with biotite being the most common. Very leucocratic varieties
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are common. Quartz comprises 5 to 40 percent with the most 

leucocratic members being quartz-rich. One thin section studied 

has a granoblastic texture and comprises orthoclase and 

microcline (60 !fc) quartz (25%) / plagioclase (10**) , biotite (4*fc) , 

hornblende (l*) and trace titanite and apatite.

Foliation is defined by mineral alignment and granitic 

leucosome (Photograph 1) . Leucosome comprises 5 s* to 15**? of the 

rock and locally grades into the gneiss indicating in situ 

partial melting. Mineral foliation is commonly difficult to see 

and many gneisses without leucosome are massive in appearance.

Many gneisses of unit la, namely the pink, leucocratic 

gneisses resemble the meta-arkoses described by Lumbers (1975) 

and Davidson and Morgan (1981) .

Unit Ib occurs locally and is similiar to unit la with 

which it occurs, but contains l to 10 percent mafic interlayers. 

These layers are commonly straight and generally appear 

transposed in contrast to the leucosome. The mafic interlayers 

are rarely boudinaged. This indicates that there was 

deformation prior to migmatization. Needham (1987) reached 

similiar conclusions in the Britt Domain near Pointe-Au Baril.

Unit le is light grey to pink, weathers light grey to pink 

and is fine to meduim grained and foliated. Epidote, biotite
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and hornblende combined comprise 5 to 15 percent of the rock and 

quartz comprises trace amounts to 30 percent of the rock. 

Biotite is the most common mafic mineral while epidote, which is 

only locally present, comprises less than 5 percent of the rock. 

A granitic leucosome is commonly present comprising up to 10 

percent of the rock. Fine- to medium-grained hornblende (1**- 

5*) locally present in the leucosome commonly defines a 

lineation.

Pink gneisses are far more common than grey gneisses in the 

Britt Domain in the map area. One thin section of a pink gneiss 

contains microcline (45%), plagioclase (23*) , quartz (2Q*) , 

biotite (7**) and trace titanite, apatite, and iron oxides. One 

thin section of a grey gneiss contains plagioclase (1Q*) , quartz 

(IS 5*), biotite (8**), hornblende (l*) and trace epidote, titanite 

and apatite. The textures are granoblastic. Unit le is 

compositionally similiar to some granitoid orthogneisses.

Unit Id occurs locally and resembles unit le with which it 

occurs but has l* to lO^fe mafic interlayers similiar to those in 

unit Ib.

Sheared quartzofeldspathic gneiss (unit le) occurs locally 

and is characterized by attenuated or disrupted granitic 

leucosome (Photograph 2).



Chemical analyses of two leucocratic gneisses (unit la) and 

two gneisses from unit le are presented in Table 2.

BIOTITE GNEISSES AND QUARTZOSE GNEISS (Unit 2)

Biotite-gneisses (unit 2) occur mainly in the southern part 

of the map area and form narrow, discontinuous belts. They are 

generally intercalated with quartzofeldspathic gneiss and rarely 

with orthogneiss. Units 2a and 2d are the most abundant 

varieties while units 2b and 2c are very restricted in 

occurrence.

Hornblende-biotite-gneiss (unit 2a) is light grey, 

weathers light grey and is fine to meduim grained and foliated. 

It contains feldspar, quartz, biotite and hornblende, with 

biotite and hornblende constituting 10 to 20 percent. The 

gneiss is generally not as biotite-rich as the biotite gneisses 

it resembles in the Parry Sound Shear Zone. However, it is 

generally more biotite-rich than neighbouring quartzofeldspathic 

gneisses.

Sillimanite or kyanite were not observed in the field or 

under the microscope. Sillimanite is rare, but widespread, in 

the Britt Domain (Davidson and Morgan 1981), and may be present 

in some of the aluminous biotite gneisses in the map area.
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Hornblende-biotite-gneiss is generally migmatitic with 10 

to 25 percent granitic leucosome. The amount of leucosome 

locally exceeds that in neighbouring quartzofeldspathic gneiss.

Graphite-biotite-quartzofeldspathic gneiss (unit 2b) occurs 

at one locality northwest of Wellar Lake. It is rusty to buff 

weathering and fine grained and foliated. It contains l to 2 

percent graphite/ 10 to 15 percent biotite in addition to quartz 

and feldspar. The outcrop of graphite-biotite quartzo 

feldspathic gneiss contains 5 to 10 percent attenuated granitic 

leucosome.

A 2 metre-wide band of light grey, fine-grained, quartzose 

gneiss (unit 2c) outcrops south of Long Lake and is intercalated 

with quartzofeldspathic gneiss.

Sheared biotite gneiss (unit 2d) is characterized by 

attenuated, locally disrupted leucosome. The unit is 

subordinate in abundance to non-sheared gneiss.

The aluminous nature of the biotite gneisses indicates that 

they probably had sedimentary protoliths. Quartzose gneiss also 

probably had a sedimentary protolith.

GRANITIC TO MONZONITIC ORTHOGNEISSES (Unit 3)
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Granitiod orthogneisses of unit 3 occur mainly as narrow, 

discontinuous belts, many of which occur along strike from one 

another. The most laterally extensive belt lies adjacent to the 

Parry Sound Shear Zone and is part of the Marginal Orthogneiss 

of Davidson et al. (1982). This marginal orthogneiss consists 

of a series of granitoid meta-plutonic rocks that occur along 

much of the east side of the Britt Domain from Parry Sound to 

Commanda. In the southwestern corner of the map area, 

orthogneisses of unit 3 form the eastern and northeastern margin 

of another regionally extensive body outlined by Davidson et al. 

(1982) .

Massive to foliated orthogneiss (unit 3a) is observed at 

one locality in the southwestern corner of the map area where it 

was protected from deformation. This unit is light grey, medium 

grained and massive to foliated. It contains 15 to 25 percent 

hornblende, O to 10 percent quartz and equal amounts of light 

grey and white feldspar. The light grey feldspars may be 

relict. Hornblende has a clotty texture which is locally 

elongated. This rock is more mafic than others in unit 3 and 

resembles slightly the clotty textured metadiorites (unit 8b).

Biotite - hornblende-bearing augen gneiss (unit 3b) is the 

most common variety of unit 3. It is light grey to pink, 

weathers buff, light grey or light pink and is fine to medium 

grained. It is characterized by 5 to 50 percent lenticular,
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fine grained polycrystalline feldspar and quartz augen. Biotite 

and hornblende comprise 5 to 15 percent, and quartz 5 to 25 

percent of the matrix. Gneisses with one mafic mineral are 

common, with biotite being more common than hornblende.

Foliation is defined by preferentially oriented mafic 

minerals, by weakly flattened feldspar augen and by granitic 

leucosome. Unit 3b is commonly migmatitic. Leucosome comprises 

up to 10 percent of the rock and is lenticular to banded in 

form, with the bands being both continuous and discontinuous.

In thin section, unit 3b has a granoblastic texture and is 

composed of plagioclase (35 %) potassium feldspar (microcline) 

(24 %), quartz (20 *) , biotite (10 ife), hornblende (10 sfe) and 

trace amounts of epidote, apatite and iron oxide. Most 

microcline comprise the augen and biotite growth post-dates that 

of hornblende. The sample examined in thin section is granitic 

in overall composition. Unit 3c is similiar to unit 3b but 

contains l to 5 % fine-grained red garnet. The only thin 

section examined has a granoblastic texture and is composed of 

microcline (3^), plagioclase (31**), quartz (25%), biotite 

(lO 5*) , hornblende (2*), garnet (l 5*) and trace apatite. This 

sample is also granitic in overall composition.

Megacrystic gneiss (unit 3d) occurs at two locations in the 

northwestern part of the map area. This unit is characterized
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by 10 to 20 percent white feldspar megacryst s averaging l cm by 

0.4 cm in a fine-grained, dark grey matrix. Some megacrysts 

have fine-grained recrystallized mantles. Polycrystalline, 

granoblastic feldspar augen locally have large single crystal 

cores t and are present in the unit, in the southwestern corner 

of the map area.

The thin section examined consists of microcline (32%) , 

plagioclase (32**) , quartz (20%) , hornblende (lO^fe) , biotite 

garnet (3%) and trace apatite and iron oxide.

Xenoliths are rare in these gneisses and are indicated on 

the map as unit 3e. They consist of either leucocratic 

quartzofeldspathic gneiss (unit la) or biotite gneiss (unit 2a) . 

The former occurs as l to 10 cm wide, straight, constant 

thickness bands. Biotite gneiss xenoliths are oval shaped, less 

than 20 x 10 cm in size and comprise less than five percent of 

outcrops .

Fine-grained, even grained to streaky textured, garnet- 

hornblende-biotite quartzofeldspathic gneiss (unit 3f) is 

similiar in composition to unit 3c.

Sheared granitic to monzonitic gneiss (unit 3g) is 

characterized by the presence of flattened feldspar, elongated 

polycrystalline streaks and attenuated leucosome. Boudins of
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mafic gneiss are rare. Augen gneiss also grades locally into 

very-fine and even-grained mylonite.

Rarely observed contacts between orthogneiss and 

quartzofeldspathic gneiss are sharp and are concordant to 

foliation. Quartzofeldspathic gneisses in contact with 

orthogneiss (unit 3) are the highly leucocratic varieties of 

unit la. Quartzofeldspathic gneisses with 10 to 15 percent 

mafic minerals commonly are present marginally, or along strike, 

from the orthogneisses.

The original texture of these gneisses is not readily 

apparent due to the variable degree of observed flattening. 

Many of the gneisses have lenticular augen suggesting that the 

overall extent of flattening is not severe, with extreme 

flattening being localized in shear zones of varied width.

There is probably more granitic to monzonitic orthogneiss 

than shown on Map .... (back pocket), particularly southwest of 

Illfed Lake, because some granitoid meta-igneous rocks lacking 

augen texture are not easily recognizable as orthogneisses and 

may have been included in unit 1. The authors also feel-that 

the belts of orthogneiss in the south portion of the area may be 

wider and more extensive than is shown on Map .... (Revised) 

(back pocket).
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Two chemical analyses of unit 3b are given in Table 2, 

Analyses 5 and 6.

PORPHYROBLASTIC GRANITIC TO MONZONITIC ORTHOGNEISSES (Unit 4)

Porphyroblastic granitoid orthogneisses (unit 4) are common 

in the northwest corner of the map area and collectively 

constitute part of a body of regional dimension that extends 

north of the map-area. Garnet porphyroblastic gneiss (unit 4a) 

is the most common variety of unit 4. Hornblende-garnet 

porphyroblastic gneiss (unit 4b) occurs locally northeast of 

Wellar Lake and in the southwest corner of the map area with 

unit 4a. Unit 4c is common in the northwest corner of the map 

area in association with unit 4a.

Garnet porphyroblastic orthogneiss is light pink to grey, 

weathers buff to light pink and contains up to 10 percent, but 

usually less than 5 percent, medium-grained, locally coarse- 

grained red garnet porphyroblasts in a fine-grained foliated, 

quartzofeldspathic or feldspathic groundmass. Biotite or 

hornblende, or both, account for 5 to 10 percent of the rocks, 

with quartz present in trace amounts and up to 20 percent of the 

rock. The garnets impart a distinctive texture to the gneiss 

and commonly host varied amounts of very fine-grained feldspar 

or hornblende inclusions or both. Partial to complete 

hornblende, hornblende plus biotite, and biotite coronas are



common.

The coronitic textures are caused by an incomplete solid- 

solid reaction. The more stable phase (hornblende or biotite) 

surrounds garnet which is unstable with respect to the 

neighbouring feldspars. Changes in mineral phase stability 

might be attributed to pressure or temperature changes, or both.

In hand sample, augen texture is vague in the rocks due to 

the leucocratic nature of the rock, and is defined by mafic 

minerals which wrap about feldspathic eyes.

One representative thin section examined is granoblastic 

and contains plagioclase (39**), potassium feldspar, (39 !fc) , quartz 

, biotite (S 1!;) , garnet (5*) , hornblende (l 5*) and titanite 

. Apatite is an accessory mineral. This sample is quartz 

monzonitic in overall composition.

Two chemical analyses of garnet porphyroblastic granitoid 

gneiss are presented in Table 2, Analyses 7 and 8.

Unit 4b resembles unit 4a in terms of both composition and 

colour. Hornblende porphyroblasts are medium and coarse grained 

and comprise l to 10 percent of the rock. These porphyroblasts 

locally have fine-grained cores of garnet suggesting hornblende 

replacement of garnet, which is consistent with the widespread
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corona textures noted above. Units 4a and 4b thus record 

sucessive stages of metamorphic reaction.

Fine-grained, even grained to streaky textured gneiss (unit 

4c) compositionally resembles unit 4a, however, many fine 

grained garnet bearing gneisses north of Illfed Lake are 

difficult to categorize as either unit 4c or unit 3e. Sheared 

porphyroblastic orthogneiss (unit 4d) is characterized by a 

transposed leucosome, flattened augen and attenuated streaky 

texture.

There are several differences between units 3 and 4 in the 

map area. Unit 4 is more leucocratic than unit 3 and as a 

result, augen texture is less obvious in hand specimens of unit 

4 relative to unit 3. In addition garnet is less abundant in 

unit 3 and does not contain the inclusions and corona texture 

present in unit 4.

One sharp contact is observed between garnet 

porphyroblastic orthogneiss (unit 4a) and garnet-biotite- 

hornblende orthogneiss (unit 3c) at Dog Lake. The age 

relationship between units 3 and 4 is not known.

Meta-igneous rocks similiar to units 4a and 4b occur 

elsewhere in the Central Gneiss Belt. They have been recognized 

within the Britt Domain north of the map area (Lumbers 1975) as



parts of several monzonitic to granitic bodies of various size. 

Similiar rocks (garnet-hornblende porphyroblastic quartz 

monzonite) constitute a considerable proportion of the Powassan 

Batholith (Marmont and Johnston 1987) while Davidson and Morgan 

(1981) note the presence of distinctive hornblende metamonzonite 

and quartz metamonzonite with conspicuous red garnet 

porphroblasts in the Kiosk Domain.

MAFIC TO INTERMEDIATE GNEISSES (Unit 5)

Mafic to intermediate gneisses (unit 5) occur locally as 

narrow, discontinuous belts and as continuous and discontinuous 

bands in quartzofeldspathic gneisses of units Ib and Id. One 

large, tear-shaped body occurs west of Wellar Lake. Contacts 

between the larger body and the belts within the neighbouring 

gneisses were not observed. However, the relationship observed 

in units la and Ib indicate that unit 5 is probably intrusive 

into the quartzofeldspathic gneisses. Biotite-hornblende 

plagioclase gneiss (unit 5a) is more abundant than biotite- 

plagioclase-hornblende gneiss (unit 5b). Garnetiferous 

varieties (unit 5c) are minor, while many units are sheared 

(unit 5d).

Unit 5 is fine to medium grained (0.5 to 2.0 mm), foliated, 

and compositionally resembles foliated mafic gneisses (units 

14a, 14c and 14d) present in the Parry Sound Shear Zone. Unit



5a is light grey, weathers light grey and has a colour index 

between 20 and 35. Unit 5b is light to dark grey/ weathers 

light to dark grey and has a colour index between 35 and 50. 

Hornblende is usually more abundant than biotite. Garnet is 

fine to medium-grained and comprises up to 10 percent of the 

rock.

One thin section of unit 5a is granoblastic and consists of 

plagioclase (65%) / biotite (lO 5*) , hornblende (IQ*) f garnet (S 5*;) 

and trace titanite. Biotite is a late growth mineral, partially 

replacing hornblende. Garnet commonly contains very fine 

grained hornblende and plagioclase inclusions.

Foliation is defined by mineral alignment of biotite .and 

hornblende and rarely by compositional layering. Sheared gneiss 

is recognized by a strong foliation. Mafic gneisses of unit 5 

are cut by a vein network and small irregular masses of white, 

fine-to medium-grained granitoid gneiss at one location west of 

Wellar Lake. The granitoid gneiss compositionally resembles 

those in unit 14b in the Parry Sound Shear Zone, but is not 

transposed nor disrupted. If emplacement of the granitoid rock 

is broadly contemporaneous in the Britt Domain and in the shear 

zone, then preservation of the vein network reflects the absence 

of a late deformation observed mainly in the Parry Sound Shear 

Zone.
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MAFIC INTRUSIVE ROCKS (Unit 6)

Coronitic metagabbro (unit 6a) and metagabbro (unit 6b) 

occur in a cluster of small bodies in the northwestern corner of 

the map area. This style of outcrop occurrence is typical of 

coronitic metagabbro in other parts of the Central Gneiss Belt 

(Davidson and Grant 1986). Both types of metagabbro are fine to 

medium grained (0.5 to 2.0 mm), tan weathering and non-foliated.

In unit 6a coronitic texture is obvious petrographically 

and is characterized by fine-grained rims of garnet around fine 

grained aggregates of clinopyroxene and orthopyroxene. Pyroxene 

may have replaced olivine. Magnetite rimmed by fine-grained 

biotite and then locally by fine-grained garnet constitutes a 

second type of corona. Saussuritized, euhedral plagioclase 

laths are common between corona structures.

Coronitic metagabbro is a widespread but minor rock type 

within the Central Gneiss Belt. Davidson and van Breemen (1988) 

demonstrate that the corona reactions were the result of a 

superimposed metamorphic event and did not occur during cooling 

from magmatic crystallization temperatures.

Metagabbro is light grey and in thin section is 

granoblastic. It contains plagioclase (44 ifc), clinopyroxene 

(20%) , garnet (25%), hornblende (1Q*) and magnetite (^) . A
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network of fine-grained garnet stringers enclose aggregates of 

feldspar-clinopyroxene and feldspar-hornblende-clinopyroxene.

Units 6a and 6b appear to have escaped the deformation 

characteristic of neighbouring felsic gneisses. The age 

relationship between these metagabbros and the felsic gneisses 

also is not known. Contacts were not observed but are probably 

tectonically modified. The relationship between units 6a and 6b 

is not clear.

One chemical analysis of metagabbro is presented in Table 

2 f Analysis 9.

PARRY SOUND DOMAIN AND PARRY SOUND SHEAR ZONE 

PARRY SOUND SHEAR ZONE: OVERVIEW

The Parry Sound Shear Zone is a 3.2 km to 10.5 km wide 

north to northeast trending zone that contains a high proportion 

of transposed and weakly disrupted gneisses. Highly disrupted 

gneisses occur locally but are less common in the shear zone 

than in the Parry Sound Domain where incompetent marble is more 

abundant.

The shear zone widens northward as it branches about the 

relatively weakly deformed Arnstein anorthosite body which 

widens northward. The branching is somewhat anomalous for the
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Parry Sound Shear Zone in the Parry Sound area. The Parry Sound 

Shear Zone also branches about the Parry Sound anorthosite body 

south of Parry Sound.

The east branch of the shear zone is 700 to 1200 m wide 

through the map area. Its relatively constant width is governed 

by the presence of the competent Arnstein anorthosite body and a 

meta-leucogabbro belt adjacent to it. The west branch of the 

shear zone is 1.8 to 4.2 km wide, with the variability in width 

attributed/ in part/ to folding. The widest part of the west 

branch occurs west of Lower Illfed Lake where a tight/ 

megascopic fold with an east trending axial surface occurs.

Interlayered narrow belts, mainly of mafic gneisses and 

quartzofeldspathic gneisses, characterize the Parry Sound Shear 

Zone. The mafic gneisses are the most competent rock while as a 

group the quartzofeldspathic gneisses are somewhat less 

competent. Biotite gneisses are relatively incompetent.

Belts recording maximum strain (straight gneisses) are 

narrow and most are present adjacent to, or proximal to, 

relatively extensive, competent meta-igneous rocks. The-east 

branch of the shear zone has a higher percentage of gneisses 

with straight versus irregular layering than the west branch, 

and is consistent with the association noted above.
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PARRY SOUND DOMAIN: GENERAL OVERVIEW

The Parry Sound Domain is characterized by interlayered 

north to northeast trending belts of varied width, length and 

composition. Most of the wider belts, some of which are 

continuous through the map area, consist of meta-igneous rocks. 

Numerous, narrow belts of marble breccia occur within the wider 

belts or along their boundaries.

The Raganooter Lake anorthosite body is somewhat anomalous 

as it varies in width and is not sill-like in form. The portion 

of the Parry Sound Domain west of this body is also anomalous as 

it contains abundant quartzofeldspathic gneisses of probable 

sedimentary origin and minor amounts of leucocratic meta-igneous 

rocks. This last feature is characteristic of the east branch 

of the Parry Sound Shear Zone.

Most strain and disruption has occurred in the narrow belts 

containing less competent quartzofeldspathic gneisses and 

marble. Considerable tectonic transport may have occurred 

there. Mafic to intermediate meta-igneous rocks, which are 

massive to strongly foliated, are generally less strained.

Most foliations are regional and are parallel or are near 

parallel to the trends of the belts. Semi-circular foliation 

patterns are attributed to fold interference of early northerly
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trending folds and late easterly trending folds as documented in 

the Manitouwabing Lake area (McRoberts, in preparation). Both 

folds are regional in scale. Local heterogenity in foliation 

may be attributed to smaller scale folds with axial surfaces 

perpendicular or at high angles to regional fabric. These folds 

deform shear zones in the Manitouwabing Lake area (McRoberts, in 

preparation) and are probably a late feature. Large scale, open 

folds shown on Map .... (back pocket) may be related to one or 

both of the mechanisms noted above.

MARBLE TECTONIC BRECCIA AND MARBLE (Unit 7)

Marble tectonic breccia and marble (unit 7) occur as narrow 

bands in the Parry Sound Shear Zone and in the Parry Sound 

Domain. They are most abundant in the western Parry Sound 

Domain and most bands occur with quartzofeldspathic gneisses. 

On Map .... (Revised) (back pocket), many bands are shown as 

discontinuous, but those which occur along strike from one 

another may be continuous with one another.

Seventy-five percent of unit 7 marbles are tectonic 

breccias with up to 20 percent tectonically derived fragments of 

country rocks in a calcitic matrix. Most fragments are 

subrounded to subangular, and centimetre to metre in size. 

Those that are rectangular in form define a discontinuous 

gneissic layering paralleling that found in the neighbouring
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gneisses. Isoclinally folded fragments are rare. House sized 

blocks observed by Bright (1987) were not observed but may be 

present.

Contacts between marble breccias and marble with 

neighbouring gneisses are exposed at only four locations in the 

Parry Sound Shear Zone where discrete, thin to medium layers of 

marble and marble breccias occur. Consequently, the thicknesses 

of most bands is not known but is likely greater than 2 m, the 

width of most outcrops.

Most tectonic breccias contain one fragment type. Breccias 

with mafic fragments (unit la) are the most common and include 

those with granulite and amphibolite facies mineral assemblages. 

Breccias with altered mafic rock fragments (unit 7b) occur 

locally in the Parry Sound Domain and Shear Zone. Breccias with 

dioritic fragments (unit 7e) are confined to the Parry Sound 

Domain while those with marble fragments (unit 7g), quartzose 

gneiss fragments (unit 7d), quartzofeldspathic gneiss fragments 

(unit 7c) and biotite gneiss fragments (unit 7f) occur rarely in 

the Parry Sound Shear Zone. Breccias with two types of 

fragments are rare and include those with mafic rock and-marble 

fragments in the shear' zone and mafic rock and metadiorite, 

mafic rock and quartzofeldspathic gneiss (deformed pegmatitic 

granitoid) and metadiorite and quartzose gneiss in the Parry 

Sound Domain.
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Massive calcitic marble (unit 7h) occurs near breccia 

outcrops and forms parts of some larger (10 m by 10 m) breccia 

outcrops.

Layered calcitic marble (unit 7i) is rare. The layers are 

thin and straight and are accentuated by differing amounts of 

silicate minerals or variation in grain size. Interlayered 

calcitic and dolomitic marble (unit 7j) occurs at one location 

along the Kimikong River and may reflect primary compositional 

differences.

Pervasively carbonatized metagabbro occurs east of 

Raganooter Lake at the map area boundary while strongly 

carbonatized granitoid pegmatite occurs north of the Ferrie 

River near the southern map boundary. These carbonatized rocks, 

which are indicated as unit 7k, may be parts of large tectonic 

fragments in marble as smaller fragments in the breccia are also 

equally carbonatized.

Marble is medium to coarse grained, equigranular and 

predominantly white, although locally light pink, brown or green 

varieties occur. It is usually very friable and is easily 

weathered. In thin section, marble has a granoblastic texture 

and calcite rhombs are idioblastic to subidioblastic. A 

preferred orientation of grain shape is not present.
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Minor amounts (trace to S 5*) of fine-grained, disseminated 

silicates are present in most marble. Diopside is common with 

serpentinized olivine and chondrodite locally occurring. 

Phlogopite occurs rarely and defines a foliation. Marmont and 

Johnston (1987) suggest that the disseminated silicate mineral 

grains are derived from the breakdown and disaggregation of 

tectonic fragments during deformation and that the marbles were 

originally clean. They observe trains of disseminated mineral 

grains leading away from altered fragments in an otherwise clean 

marble.

Rare isoclinally folded fragments in the marble suggest 

that early isoclinal folding preceded disruption, at least 

locally. It is unlikely that a relatively competent rectiplanar 

fragment would be isoclinally folded when hosted in an extremely 

ductile matrix. A 3 cm wide vein of marble in metagabbro north 

of Le Grou Lake attests to the highly mobile behaviour of the 

marble during deformation. Layering in calcitic marble defined 

by variation in the abundances of silicate minerals may be flow 

banding, developed by extreme ductility.

QUARTZOSE GNEISS (Unit 8)

Two narrow belts of quartzose gneiss occur in both branches 

of the Parry Sound Shear Zone. Quartzose gneiss occurs rarely
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in the Parry Sound Domain.

Unit 8a is massive or layered. Massive varieties are grey 

and weather light grey. Layered varieties comprise thin and 

very thin light pink and light grey weathering bands. Quartzose 

gneiss in unit 8b is interlayered with 30 percent thin, 

straight, fine-grained mafic layers. The straight, sharp 

contacts reflect high degrees of transposition.

Quartzose gneiss is fine to medium grained (0.5-2.Omm) 

granoblastic, and comprises 90 percent or more quartz with minor 

biotite or feldspar or both. Biotite and feldspar are 

preferentially orientated parallel to layering.

Fragments of quartzose gneiss occur locally in 

porphyroclastic biotite gneiss along the west margin of the 

Parry Sound Shear Zone. These fragments represent disrupted 

quartzose layers which, prior to tectonism, were interlayered 

with biotite gneiss.

BIOTITE GNEISSES, SCHISTS AND TECTONITES (Unit 9)

Most biotite gneisses (units 9a, 9b, 9c, 9d, 9e and 9f) 

occur near the west side of the Parry Sound Shear Zone in 

several narrow belts, two of which are continuous through half 

of the map area. They occur locally in narrow, discontinuous



belts elsewhere within the west branch of the shear zone and 

locally in the Parry Sound Domain.

Biotite gneisses are light grey to rusty weathering, and 

fine to medium-grained and foliated. Approximately 50 percent 

of unit 9, namely units 9b, d and f are porphyroclastic. 

Foliation is defined mainly by preferred orientation of mafic 

minerals. Gneissosity is defined by discontinuous, thin 

quartzofeldspathic and quartzose bands and occurs rarely in 

units without porphyroclasts.

Hornblende-biotite quartzofeldspathic gneiss (units 9a and 

9b) contain 15 to 25 percent combined biotite with lesser 

hornblende. This gneiss is more mafic than most neighbouring 

quartzofeldspathic gneisses but locally resembles the mafic 

members of unit 9a. In two thin sections, this gneiss has a 

granoblastic texture and contains plagioclase (SO-80%), biotite 

(2-2(W , hornblende d-17%) , epidote (Q-5%) and trace apatite 

and iron oxides.

Garnet-hornblende-biotite gneisses (unit 9c) resembles unit 

9a but contains 5 to 15 percent red garnet porphyroclasts. 

Units 9a and 9c are equally abundant.

In units 9b and 9d, porphyroclasts are subrounded to 

subangular in shape and range in abundance from rare to 15
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percent. Most porphyroclasts are less than 0.5 cm in diameter 

Feldspar crystals and fine-grained feldspar aggregates are 

equally common as porphyroclasts but usually do not occur 

together. These porphyroclasts are derived from the 

disaggregation of pegmatoid granitoid dikes and granitic 

leucosome.

Garnet-muscovite-biotite gneiss (units 9e and 9f) occurs 

with units 9a,b,c and d but is restricted in occurrence to the 

western margin of the Parry Sound Shear Zone. It contains 

garnet ^ICW , muscovite ^IS^fc) , biotite ^15*) , quartz and 

feldspar. Garnet porphyroblasts are generally medium-grained 

and lilac coloured. Minor fine-grained kyanite grains, 0.5 to 

10 mm in size were observed in hand specimens at three 

locations .

The porphyroclasts in unit 9f are similiar to those in 

units 9b and d except that quartzite porphyroclasts occur at 

Illfed Lake.

One thin section studied has a granoblastic texture and 

contains plagioclase (30%) , quartz (2Q*) , potassium feldspar 

(20**), biotite (lO 5*) , muscovite (lO 5*) and garnet (2*).

Schists (units 9g and 9h) are volumetrically minor and 

occur with muscovite-bearing gneiss east of Illfed Lake. The
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schists are fine to medium-grained, (0.5 to 3 mm) and include 

biotite schist, muscovite-biotite schist and garnet-muscovite- 

biotite-schist. Medium-grained, mauve garnet porphyroblasts are 

present up to IS 5*. Rare layering present in the schists is 

defined by l to 5 percent, very thin to thin, light grey quartz 

bands which resemble quartzose gneiss (unit 8a).

One thin section of a muscovite-biotite schist studied has 

a lepidoblastic texture and contains plagioclase PC'S) , 

muscovite (25%), biotite (25*^) , quartz (IS^fc) , potassium feldspar 

(5%) and trace iron oxide. The highly aluminous nature of 

theses gneisses and schists suggests that they are likely of 

sedimentary origin.

One chemical analysis of a muscovite-biotite gneiss and of 

a garnet-hornblende biotite gneiss is presented in Table 3.

MAFIC AND LEUCOCRATIC GNEISSES (Units 10 and 11) 

Introduction

Mafic and leucocratic gneisses in the Parry Sound constitute 

a package of rocks which probably have a similar origin and age. 

It is however not clear whether they represent deformed volcanic 

rocks or intrusive rocks or both nor whether they are the same 

age or are younger than the metasedimentary rocks.
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MAFIC GNEISS (Unit 10)

Mafic gneiss is most abundant in a wide, northeast trending 

belt which extends across the map area east of Snowshoe Lake. 

Narrow belts are present/ both east and west of this belt within 

belts dominated by either leucocratic gneiss or metadioritic 

rocks and rarely by metagabbrioc rocks.

Mafic gneisses are recrystallized and fine to medium grained 

with a locally developed coarse, clotty texture. This clotty 

texture is made up mainly by ultramafic clots (clinopyroxene 

and/or hornblende) and lesser feldspathic clots and may be 

either a migmatitic feature or a relict igneous texture. 

Foliation is defined commonly by a weak mineral alignment and 

locally by compositional layering or deformed, granitoid bands. 

Some mafic gneisses are non-foliated.

Hornblende-pyroxene bearing mafic gneiss (unit lOc) is common 

while pyroxene-bearing mafic gneiss (unit lOb) and hornblende- 

bearing mafic gneiss (unit lOd) occur rarely. In thin section, 

unit lOc has a granoblastic texture. The pyroxene present is 

mainly clinopyroxene with minor orthopyroxene. Some pyroxene is 

rimmed or partly replaced by hornblende to varying extents. 

Garnet-bearing mafic gneiss (unit lOe) occurs primarily in the 

wide belt east of Snoeshoe Lake. Garnet is fine to medium 

grained and is disseminated or occurs in aggregates comprising



up to 10 percent of the rock.

Compositional layering, indicated on Map .... (back pocket) 

as unit lOf, occurs locally. Thin to very thin melanocratic, 

mesocratic and leucocratic layers have both sharp and 

gradational contacts and are continuous or discontinuous over 

tens of metres. The compositional layering may be a relict 

primary feature. Compositionally layered rocks do not appear to 

be laterally extensive except south of Raganooter Lake where 

they are observed at three localities over a. strike length of 

1300 m.

Sheared mafic gneisses (unit lOg) occur locally and are 

recognized by the presence of flattened and pulled apart clotty 

domains, flattened mafic mineral aggregates and by a strong 

mineral foliation. Sheared zones in belts of mafic gneiss 

appear to be narrow. One outcrop of very fine-grained, flinty 

mafic mylonite with feldspar porphyroclasts derived from 

disaggregated pegmatite occurs southeast of Snowshoe Lake. This 

mylonite is the most highly deformed recognizable mafic gneiss 

in the Parry Sound Domain.

Chemical analyses of two mafic gneisses are presented in 

Table 4, Analyses 2 and 3.

LEUCOCRATIC GNEISS (Unit 11)



Leucocratic gneiss is abundant in a wide, northeast trending 

belt which extends through Snowshoe Lake and in a wide belt at 

Big Deer Lake. It occurs in narrow belts within belts dominated 

by metadioritic rock, mafic gneiss and meta-leucogabbro.

Leucocratic gneiss is recrystallized and fine to medium 

grained with a locally developed coarse, clotty texture 

(Photograph 3) seen in mafic gneisses. A leucosome comprised of 

thin veins and clotty domains of varied size (Photograph 4) with 

hornblende - pyroxene - quartz - feldspar occurs rarely and 

constitutes 5 to 10-percent of an outcrop. The leucosome post 

dates an early formed foliation defined by vague compositional 

layering. Foliation is also defined commonly by a weak mineral 

alignment and locally by very thin granitoid bands. Some 

gneisses are non-foliated.

Hornblende-pyroxene bearing leucocratic gneiss (unit Ile) is 

relatively common while pyroxene-bearing leucocratic gneiss 

(unit lib) and hornblende-bearing leucocratic gneiss (unit lid) 

occur rarely. In thin section, leucocratic gneiss has a 

granoblastic texture and in unit Ile, clinopyroxene is more 

abundant than orthopyroxene and both are commonly rimmed or 

partially replaced by hornblende.

Leucocratic gneiss with garnet (unit Ile) occurs mainly south
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of Snowshoe Lake and northeast of Boss Lake. Garnet is fine to 

medium grained and is disseminated or occurs in aggregates and 

comprises up to 5 percent of some leucocratic gneisses. 

Leucocratic gneiss usually contain less garnet than mafic 

gneiss. Magnetic leucocratic gneiss commonly is garnetiferous. 

In thin sections of these rocks, iron oxide is locally mantled 

by garnet suggesting a reaction between feldspar and iron oxide 

to produce garnet.

5 to 10 percent of leucocratic gneisses are compositionally 

layered (unit llf) with less than 10 percent fine-grained 

granoblastic, thin, continuous or discontinuous mesocratic 

layers. Melanocratic layers are rare.

Leucocratic gneisses resemble metadiorite and it is likely 

that the two are confused, especially east, southeast and south 

of Boss Lake. Leucocratic gneiss differs in being finer, more 

even grained, locally having garnet and commonly being slightly 

more mafic than metadiorite.

Chemical analyses of four leucocratic gneisses are presented 

in Table 5.

METAGABBROIC ROCKS (Unit 12)

Metagabbroic rocks occur as relatively wide sill-like bodies



east of the Kimikong River, south of Raganooter Lake and 

northwest of Big Deer Lake and locally as narrow sill-like 

bodies in the Parry Sound Domain and in the Parry Sound Shear 

Zone. This rock type resembles parts of unit 13 of Bright 

(1987) t namely gabbroic to dioritic rocks as seen on Highway 124 

between Dunchurch and Ahmic Harbour. Metagabbroic rocks intrude 

mafic gneisses in the Manitouwabing Lake area (McRoberts, in 

preparation). Temporal relationships are not obvious in the 

Ferrie River area.

Most of unit 12 consists of meta-leucogabbro (unit 12a) with 

minor metagabbro (unit 12b) and ultramafic rock (unit 12c). 

Meta-leucogabbro contains 20 to 35 percent, irregularly shaped, 

coarse mafic clots (Photograph 5) and locally, very coarse mafic 

clots. Those with very coarse clots resemble anorthositic gabbro 

in the Arnstein and Raganooter Lake bodies. Small bodies of 

coarsely clotty textured rock in the Parry Sound Domain 

designated as unit 15 could also be interpreted as unit 12. 

Metagabbroic rocks are fine to medium grained with white and 

light grey weathering feldspars. The later resembles quartz and 

is easily mistaken for that mineral.

Ultramafic rock (unit 12c) occurs southeast of Raganooter
s

Lake and at one locality along the west side of the Raganooter 

Lake Body. This rock is not obviously related to the gabbroic 

rocks in the Ferrie River area but is included in unit 12 as
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compositional variation from ultramafic rock to gabbro- 

leucogabbro occurs in the Manitouwabing Lake area (McRoberts, in 

preparation).

Most metagabbrioc rocks contain pyroxene and hornblende (unit 

12d). In thin section, these rocks are granoblastic and contain 

plagioclase, clinopyroxene, orthopyroxene, hornblende, biotite, 

iron oxide, and apatite. Metagabbroic rocks locally contain 

only hornblende (unit 12e) or host l to 5 percent fine-grained, 

disseminated garnet (unit 12f). Strongly foliated metagabbroic 

rock (unit 12g) occurs locally and is characterized by flattened 

mafic clots.

Chemical analyses of two meta-leucogabbros are presented in 

Table 6, Analyses l and 2.

METADIORITIC ROCKS (Unit 13)

Metadioritic rocks occur in relatively wide, continuous belts 

southeast of Big Deer Lake and between the two branches of the 

Ferrie River and in narrow belts throughout the Parry Sound 

Domain. Metadioritic rocks range in composition from diorite, 

quartz diorite, granodiorite-granite, and tonalite with 

metagranodiorite-granite the most common phase. Between the two 

branches of the Ferrie River, metadiorite grades eastward over 

300 m into quartz metadiorite and metagranodiorite-granite.
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Outcrop-scale compositional layering is rare and is manifested 

by variations in abundances of mafic minerals (up to 10 percent) 

and by quartz (up to 25 percent).

Rocks included in unit 13 are generally massive in outcrop 

appearance. Migmatitic varieties (unit 13k) occur locally with 

l to 10 percent thin leucosome veins and clotty domains of 

varied size made up of hornblende - pyroxene - quartz - 

feldspar. Metadioritic rocks are non-foliated to strongly 

foliated and lineated. Foliation is defined by lenticular 

quartz aggregates, mafic mineral aggregates/ feldspar 

aggregates, transposed layers of mafic or leucocratic gneiss or 

quartzose layers. Lineation is defined by quartz.

Metadiorite (unit 13a) weathers buff to light grey and is 

fine to medium grained with 5 to 15 percent mafic minerals in 

fine mafic clots. It resembles parts of Bright's (1987) unit 15 

in the Whitestone Lake area south of the map area. Metadiorite 

locally has coarse mafic clots and may be confused with clotty 

textured leuco-metagabbro (unit 12a).

Leucocratic metadiorite (unit 13b) occurs in narrow belts at 

several localities in the map area with metadiorite or 

metatonalite - metagranodiorite and contains less than 5 percent 

mafic minerals or is mafic mineral free.
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Quartz metadiorite (unit 13c) occurs in narrow belts locally 

throughout the Parry Sound Domain and resembles metadiorite but 

has lower mafic contents and more quartz. Unit 13c probably also 

has quartz monzodioritic compositions.

Metagranite-metagranodiorite and metatonalite (unit 13d) 

weathers buff, light grey or light pink and is fine to medium 

grained with 20 to 25 percent quartz and 70 to 75 percent 

feldspars, and locally up to 5 percent mafic minerals. The wide 

belt between the two branches of the Ferrie River continues 

south for approximately 2 km into the Whitestone Lake area 

(Bright 1987) and is probably related to granodiorite to 

granitic phases of the McKellar Gneiss recognized by Connare 

(1986) and A. Davidson (geologist, Geological Survey of Canada, 

Ottawa, personal communication, 1988). Unit 13d is also common 

west of the Raganooter Lake body. Many rocks there are rusty 

weathering and some are associated spatially with 

quartzofeldspathic gneisses with mauve garnet and thus could 

also be interpreted as metasediments.

Hornblende-pyroxene bearing metadiorite and meta-quartz 

diorite (unit 13e) predominate over hornblende-bearing varieties 

(unit 13f). In thin section, metadiorite with pyroxene (unit 

13e) is granoblastic and contains plagioclase, clinopyroxene, 

orthopyroxene, garnet, hornblende, biotite, iron oxide and 

apatite. Plagioclase contains albite and locally pericline



twinning. Twin lamella are locally deformed. Diopside is the 

predominant mafic mineral. Hornblende locally mantles or 

replaces the pyroxene or both. Minor amounts of magnetite and 

trace amounts of biotite and apatite are common. Thin sections 

of metadiorite with hornblende (unit 13f) has plagioclase- 

hornblende-iron oxide-biotite-apatite assemblages. Growth of 

biotite post-dates that of hornblende and some biotite mantles 

iron oxides, suggesting a reaction of iron oxide and plagioclase 

to form biotite.

In thin sections of weakly foliated metadiorite, mafic 

minerals occur in aggregates, some flattened or are single 

grains. Fine grained mylonitic feldspar mantles some coarser 

feldspar and indicates that the rocks have experienced more 

deformation than is apparent in hand sample.

One thin section of unit 13d from the wide belt of 

metagranite to metagranodiorite in the southeast corner of the 

map area is granoblastic and is composed of orthoclase (VCW , 

plagioclase (15%) , quartz (IS^fe) , minor iron oxide and trace 

hornblende, biotite and apatite. One sample stained with sodium 

cobalt nitrate from a narrow belt near Boss Lake is composed of 

quartz (25*) and plagioclase

Units 13g, 13h and 13i apply mainly as modifiers to units 

13b, c and d where mafic minerals are absent or occur in very
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low abundances. Unit 13g is olive brown and indicates granulite 

metamorphic grade. Unit 13h contains olive brown feldspars in 

addition to pink, light grey and buff coloured feldspars and 

represents partially retrograded and/or weathered rocks. Unit 

13i does not contain olive brown feldspars and represents 

retrograded amphibolite facies rocks or highly weathered rocks. 

Some rocks indicated as unit 13di on Map .... (back pocket) may 

be metagranite (unit 14).

Metadioritic rocks with fine- to medium-grained red and mauve 

coloured garnet (unit 13j) occurs rarely. Garnet comprises l to 

15 percent of the rock. Some of these rocks could also be 

interpreted as quartzofeldspathic gneisses of probable 

sedimentary origin.

Metadioritic rocks locally contain thin mafic gneiss layers 

(unit 13m), thin leucocratic gneiss layers (unit 13n) or thin 

quartzose layers (unit 13o).

Strongly foliated and/or lineated metadioritic rocks (unit 

13p) are generally the quartz-bearing members and occur locally 

in the narrow belts. Metagranite-granodiorite in the wide belt 

between the two branches of the Ferrie River are mainly 

distinctive L-tectonites.

Chemical analyses of four metadioritic rocks are presented in
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Table 6, Analyses 3, 4, 5 and 6.

GRANITIC GNEISS (Unit 14)

Outcrops of granitic gneiss (unit 14a) occur locally in the 

Ferrie River area and are interpreted as thin- to thick 

intrusive dike-like bodies as observed in the Manitouwabing Lake 

area (McRoberts, in preparation).

Granitic gneiss (unit 14a) is fine to medium grained, pink 

weathering and pink. Some olive brown quartzofeldspathic rocks 

included in unit 13d may be granitic gneisses. Granitic gneisses 

with thin mafic interlayers (unit 14b) and strongly foliated 

and/or lineated granitic gneiss (unit 14c) characterized by 

flattened or extended quartz aggregates occurs locally.

ANORTHOSITE SUITE ROCKS (Unit 15) 

Introduction:

Anorthositic suite rocks (unit 15) comprise anorthosite 

(unit 15a), gabbroic anorthosite (unit 15b), anorthositic gabbro 

(unit 15c), gabbro (unit 15d), and pyroxenite (unit 15e) . The 

bulk of these rocks occur within the Raganooter Lake and 

Arnstein bodies (Figure 4). Several smaller bodies occur in the 

Parry Sound Domain and the Parry Sound Shear Zone. Contacts

49



with neighbouring rocks were not observed, but are most likely 

tectonically modified.

Arnstein Anorthosite Body

The Arnstein anorthosite body is crescent shaped and 

concave to the northwest (Figure 5). It extends over an area of 

80 km2 and is exposed over roughly 22 km of strike length. Its 

southern portion lies within the map area where it narrows 

rapidly southward. It is composed mainly of gabbroic 

anorthosite and is not compositionally zoned. Anorthosite and 

anorthositic gabbro occur locally, gabbro and pyroxenite are 

rare.

The Arnstein anorthosite body is foliated. Massive phases 

are rare. The margins of the body are generally moderately to 

strongly foliated but a gradient from weakly foliated centre to 

a more strongly foliated margin is not observed. Intensity of 

foliation is varied, commonly on the outcrop scale.

Foliation generally trends northerly with moderate easterly 

dips paralleling that found in neighbouring gneisses. Tight to 

isoclinal folds are rare. Megascopic folding occurs near the 

central part of the map area where foliation is discordant to 

that in neighbouring gneisses.
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Straight layered anorthosite gneiss (unit 15i) occurs at 

several localities and is characterized by thin to medium 

layered, fine-grained metagabbro and mylonitic 

anorthosite/anorthosite gabbro. The metagabbro is interpreted 

as mylonitic mafic dikes (unit 16). These mafic bodies appear 

to have localized some of the most intense deformation in the 

Arnstein anorthosite body.

Primary features, mainly sub-ophitic texture (Photograph 

7), and locally oikocrystic texture, are widely recognizable 

except in the strongly foliated parts of the body. Igneous 

layering occurs locally and is characterized by alternating 

layers of two or more of anorthosite, anorthositic gabbro, 

gabbroic anorthosite or gabbro. Layers are 20 to 50 cm wide and 

are concordant to foliation. Top direction as indicated by 

compositional gradations was not observed.

Anorthositic rocks have been recrystallized. Green 

weathering clinopyroxene occurs throughout the body and is 

generally mantled by dark grey weathering hornblende. Feldspars 

are white weathering, white, locally light grey and are fine 

grained and granular. Fine-grained red garnet (0.5 to 1.0 mm) 

occurs locally at magnetite-feldspar and feldspar-hornblende 

interfaces. Magnetite is fine grained (0.5 to 2.0 mm) and 

generally accounts for less than l percent of the rock.
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A narrow belt of marble breccia is exposed within the 

Arnstein anorthosite body at LeGrou Lake along a strike length 

of 200 m (Figure 4). The recessive weathering marble has 

resulted in one of the few north-trending lineaments in the 

body. This lineament is also apparent a considerable distance 

north and south of the lake and may mark the occurrence of more 

marble. The significance of marble at this location is not 

clear. Three possibilities are: (1) the marble belt is a mega- 

xenolith; (2) the Arnstein body comprises two bodies separated 

by the marble; or (3) the marble has been tectonically emplaced.

Chemical analyses of nineteen anorthositic samples from the 

Arnstein anorthosite body are given in Marmont and Johnston 

(1987) . 

Raganooter Lake Anorthosite Body

The Raganooter Lake Anorthosite body appears as part of a 

body outlined on the Geological Highway Map of Southern Ontario 

(Freeman 1979) (Figure 5). The southwestern portion of the body 

extends into the map area and, like the Arnstein body narrows 

rapidly southward.

Subophitic gabbroic anorthosite is the most common 

lithology and lithological layering is locally developed in the 

Raganooter Lake. Anorthosite is more common in the Raganooter 

Lake body than in the Arnstein body, and comprises the core of
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the body.

The Raganooter Lake body is less deformed than the Arnstein 

body. A large portion of the body north of Raganooter Lake is 

unfoliated. Foliation where present is generally conformable to 

that in the neighbouring gneisses, and is varied in intensity 

(weak to strong) in a manner similiar to that observed in the 

Arnstein body. Foliation is most intense along the northwestern 

margin of the body. Outcrop scale folds are fewer in number 

than in the Arnstein body.

The Raganooter Lake body differs texturally from the 

Arnstein body in having slighty coarser-grained zones with minor 

amounts of medium-grained feldspar and rarely coarse-grained 

feldspar. In addition to the predominant fine-grained feldspar, 

the coarser-grained feldspar tends to weather light grey, in 

contrast to the finer-grained, white weathering feldspars. 

Feldspars in the Raganooter Lake body are predominantly light 

grey and to a lesser extent white in contrast to the Arnstein 

body where the opposite is true. The Raganooter Lake body 

locally contains purple weathering, purple to light green, 

medium-grained feldspars. The coarser-grained feldspars are 

believed to be relict igneous features.

Mineral assemblages in the Raganooter Lake body are 

similiar to those in the Arnstein body except that 1) garnet is
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far more common 2) some pyroxene in the non-foliated portion of 

the body is not recrystallized and may be a relict igneous 

feature 3) orthopyroxene is present locally (C. Marmont, 

geologist, Resident Geologists' Office, MNDM, Dorset, personal 

communication, 1988) . In thin section, the rocks have a 

granoblastic texture. Fine-grained scapolite (l-2%) locally 

replaces plagioclase. Scapolite occurs throughout the 

Whitestone Anorthosite (Moecher and Essene 1988) south of the 

map area. The author does not know whether this applies to the 

Raganooter Lake body.

Small Anorthositic Bodies

Small anorthositic bodies in the Parry Sound Domain and 

shear zone are weakly to strongly foliated and comprise mainly 

gabbroic anorthosite and anorthositic gabbro. They are fine 

grained and recrystallized. Hornblende, plagioclase, garnet and 

magnetite are present and sub-ophitic texture is common.

In the Parry Sound Domain, the small bodies occur in a 300 

m wide belt which passes through Snowshoe Lake. Their abundance 

decreases northward as most bodies occur near the south map 

boundary. Bright (1987) outlines a continuous belt containing 

several small anorthositic bodies at the same structural level 

in the Whitestone Lake area to the south.
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Tectonic Considerations

The two large anorthositic bodies have experienced the same 

style of deformation as the neighbouring gneisses, although the 

deformation of the anorthosites generally is of less intensity 

than that of the gneisses. This suggests that their position 

relative to the enclosing gneisses is pre- or syn-tectonic.

The smaller bodies in the west branch of the Parry Sound 

Shear Zone occur at three structural levels. Smaller bodies 

elsewhere in the shear zone (Bright 1987, Davidson et al. 1982) 

occur at the same structural levels. Since the Parry Sound 

Shear Zone is a site of considerable tectonic disruption, the 

small bodies may be disrupted segments of a once larger body. 

Small bodies in the east branch of the shear zone may also be 

disrupted segments.

The Raganooter Lake and Whitestone Anorthosite bodies lie 

at approximately the same structural levels, occurring 

immediately west and northwest respectively of the metadiorite 

belts. In addition, several of the small anorthositic bodies in 

the Parry Sound Domain occur along strike from one another. It 

is not apparent, however, as to whether this represents 

disruption of larger bodies or emplacement of these bodies along 

discrete zones. It is suspected that the latter is true bearing 

in mind that the Parry Sound Domain is a deformed but not highly



disrupted terrane.

The two large bodies are anomalous in that they host a 

large porportion of the late/ discrete ductile shear zones found 

in the map area. Davidson et al. (1985) tentatively attribute 

similiar structures in the Huntsville region to relaxation 

following thrusting.

METAGABBRO DIKES (Unit 16)

Metagabbro dikes (Photograph 8). (unit 16a) occur locally in 

the Raganooter Lake and Arnstein anorthosite bodies. They are 

most common near and along the west side of the Arnstein body. 

They are not recognized in other rocks in the Parry Sound Domain 

but some mafic layers may be dikes. These bodies are fine 

grained, massive to weakly foliated and dark grey. They are 

commonly l to 10 cm wide but can be up to l m wide, and are 

continuous and discontinuous along strike and are irregular in 

width.

The dikes parallel foliation in the host anorthositic rocks 

but do not cut it. They are referred to as dikes because they 

probably belong to the group of dikes which cut gneissic 

layering in the Manitouwabing Lake area (McRoberts, in 

preparation). One small irregularly shaped metagabbro pod in 

the Arnstein body appears discordant to foliation in the
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anorthosite but a weak foliation in the metagabbro parallels 

that in the anorthosite. The conformity between the trends of 

the dikes and the foliation in the host rock is not attributed 

to transformation as many dikes are not transposed. It is 

thought that they were emplaced along planes which were 

coincident with the plane of flattening. The dikes may thus be 

syn-tectonic but pre-foliation.

The dikes are mesocratic comprising 40 to 50 percent mafic 

minerals. On Map .... (back pocket)/ these bodies are indicated 

mainly as unit 16a. Pyroxene in them was not observed in the 

field but may be present. Approximately 60 percent of the dikes 

are garnetiferous, with up to 10 percent fine (0.5mm to 1.0mm), 

disseminated garnet. Plagioclase rimmed garnet is rare and 

occurs near the west margin of the Arnstein body. Distinctive, 

very fine-grained garnet occurs in mylonitic metagabbros and the 

extreme fine grain size of the garnet appears to be associated 

with intense deformation.

One chemical analysis of a metagabbro dike from the 

Arnstein body is presented in Table 6, Analysis 7.

QUARTZOFELDSPATHIC GNEISS (Unit 17)

Quartzofeldspathic gneisses (unit 17) comprise 40 percent 

of the Parry Sound Shear Zone and are subdivided mainly on the
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basis of composition, and to a lesser extent by texture and 

structure.

Units 17a/17b and 17c are predominant and are equally 

common. Unit 17c is particularly abundant near and along the 

west side of the shear zone. Units 17d,17e,17f and 17g occur 

locally and only in the west branch of the shear zone. Unit 17f 

occurs with porphyroclastic biotite gneisses near the west 

margin of the shear zone and at several localities in the middle 

part of the west branch. Many occurrences in the middle part of 

the shear zone are along strike from one another.

Biotite-hornblende quartzofeldspathic gneiss (unit 17a) is 

light pink to grey, weathers light pink to grey and is fine to 

medium grained and foliated. Foliation is defined by thin 

discontinous quartzofeldspathic layers, quartzose layers, 

continuous straight mafic interlayers or by lenticular mafic 

aggregates. In thin section, these gneisses are comprised of 

plagioclase, potassium feldspar, quartz, biotite and hornblende. 

Biotite and hornblende comprise 5 to 15 percent and quartz 

content is 5 to 20 percent. Accessory minerals are titanite, 

iron oxides and apatite.

The quartzofeldspathic layers may represent transposed and 

pulled apart leucosome and are evidence of the intense strain 

which these rocks have undergone. These gneisses otherwise have
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an inconspicuous granular appearance, and in hand specimen and 

thin section, lack evidence of the strain they have undergone.

Garnet+biotite+hornblende quartzofeldspathic gneiss (unit 

17b) resembles unit 17a but has l to 10 percent red, medium- 

grained garnet porphyroblasts. Units 17a and 17b 

compositionally resemble gneisses in the Britt Domain, many of 

which are interpretated as meta-igneous rocks. Chemical 

analysis of unit 17a and 17b are presented in Table 3, Analyses 

3 and 4 respectively.

Leucocratic quartzofeldspathic gneiss (unit 17c) is light 

pink to grey, weathers light pink to grey and has less than 5* 

biotite or hornblende or both. In the west branch of the Parry 

Sound Shear Zone, this unit is fine grained and resembles unit 

la in the Britt Domain. Gneisses in the east branch are 

different. They are fine to medium grained, have coarse quartz 

folia and locally, an anastomosing foliation. These gneisses 

may be meta-igneous rocks.

One thin section from the west side of the shear zone has a 

granoblastic texture and contains plagioclase (45%), microcline 

and orthoclase (3(W, quartz (25%) and trace biotite.

Augen gneiss (unit 17d) is rare and is characterized by 

ovoid-shaped aggregates of fine feldspar grains (0.5 to 1.0 mm)
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in a fine-grained quartzofeldspathic matrix. Augen gneiss 

compositionally resembles units 17a and 17b. Units Ile and 17d 

possess transposed quartzofeldspathic layers similiar to units 

17a and 17b.

Hornblende-garnet quartzofeldspathic gneiss (unit 17e) 

occurs locally and has a distinctive clean, white colour and 

white weathering surface. It is fine to medium grained and 

massive to foliated. Foliation is defined by lenticular quartz 

aggregates. Gneissic banding is not present. One thin section 

examined has a granoblastic texture, and contains plagioclase 

(SCW, quartz (3(W , garnet (S 5*?) and hornblende p 5*) and is 

tonalitic in overall composition. This gneiss also has more red 

garnet (up to 5%) than hornblende (5* to 15%) and resembles 

granitoid bands in mafic gneisses and may thus be of igneous 

origin. It is not found in the Britt Domain.

Quartzofeldspathic gneiss (unit 17f) is white, weathers 

white and is fine to medium grained and massive to foliated, and 

contains granoblastic feldspar with 20 to 30 percent quartz. 

Foliation defined by lenticular quartz aggregates is rare, while 

a gneissic layering is not present. Medium- to coarse-grained 

feldspar clasts attest to a igneous protolith. Unit 17f also 

compositionally resembles granitoid bands in mafic gneisses.

Porphyroclastic gneiss (unit 17h) is characterized by 10 to
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15 percent granitoid and feldspar porphyroclasts in a fine- to 

medium-grained, white to light grey quartzofeldspathic matrix. 

The porphyroclasts appear to be derived from disrupted 

pegmatitic granitoid. Fine- to medium-grained biotite and 

hornblende make up to 10 percent of the rock and commonly do not 

define a foliation. This rock resembles a meta-igneous rock 

(diorite) in hand specimen.

Blocks of mafic gneiss occur locally in unit 17h and their 

presence is indicated as unit 17i. These blocks make up 10 

percent of the rock and are varied in size and rectangular to 

subrounded in form. Rectangular shaped blocks generally have 

long axes parallel to local foliation but locally are rotated in 

which case their internal foliation is slightly discordant to 

that in the host gneiss. At one outcrop along the western 

margin of the shear zone, a rotated block of mafic gneiss 

resembling straight gneiss suggests that prior to disruption and 

mobilization, the rocks were affected by considerable amounts of 

strain.

Disrupted quartzofeldspathic gneisses along the northwest 

margin of the Moon River Subdomain and described by Davidson et 

al. (1984) are similar to units 17h and 17i in many aspects. 

Locally they are igneous looking. Davidson et al. (1984), 

however, attribute this appearance to plagioclase blastesis. 

This process may have occurred more extensively within rocks of
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map-units 17h and 17i in the Parry Sound Shear Zone. Davidson 

et al. (1984) refer facetiously to mafic blocks in the igneous- 

looking, metablastic gneiss as xenoliths.

MAFIC GNEISSES (Unit 18)

Mafic gneisses (unit 18) comprise 50 percent of the Parry 

Sound Shear Zone/ occurring in belts of varied width and length. 

Mafic gneiss is most abundant in two zones, one immediately west 

of the Arnstein body and the other immediately west of the Parry 

Sound Domain.

Mafic gneiss is medium to dark grey, weathers medium to 

dark grey and is fine to medium grained, locally coarse grained. 

Mesocratic gneisses predominate and leucocratic and melanocratic 

phases are rare.

Unit 18a is massive to foliated with preferentially aligned 

hornblende defining foliation. Unit 18b is characterized by up 

to 50 percent very thin to thin, locally medium and thick, fine 

grained granitoid bands (Photograph 9) which define a foliation 

which is in most cases parallel to mineral foliation. Foliation 

defined by lenticular quartz is rare. The granitoid bands are 

discontinuous or continuous and are generally of irregular 

width. Pinch and swell structure and boudinage structure are 

common, and attest to the highly tectonized state of these
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gneisses relative to mafic rocks in the Parry Sound Domain. The 

granitoid bands are granoblastic.

Units 18a and 18b are equally common, in the west branch of 

the shear zone while unit 18a is more common in the east branch. 

Granitoid bands in unit 18b are most abundant in the west 

branch.

In thin section, units 18a and 18b are granoblastic and 

contain hornblende and plagioclase with minor magnetite, 

titanite, and apatite. Clinopyroxene in trace amounts is 

locally obvious in hand specimens in the east branch of the 

shear zone.

The presence of biotite in hand specimen is indicated as 

unit 18c. Biotite comprises l to 15 percent, but locally up to 

80 percent, of these gneisses and occurs mainly in the south- 

central portion of the west branch of the shear zone where 

granitoid bands are most abundant. A genetic relationship is 

suspected. In thin section, biotite cuts across contacts 

between neighbouring hornblende grains or partially mantles 

hornblende or magnetite indicating relatively late growth.

Roughly 50 percent of mafic gneisses are garnet bearing 

(unit 18d). Garnet is fine to medium grained (0.5 to 3.0 mm) 

and occurs as disseminated grains and in aggregates 2 to 5 mm in
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size. Feldspar inclusions in garnet are common while hornblende 

and clinopyroxene inclusions are rare. Partial to complete rims 

of fine-grained plagioclase about garnet occur in approximately 

15 percent of the outcrops in the west branch of the shear zone 

and rarely in the east branch. This corona texture indicates 

that garnet is locally an unstable phase with respect to 

neighbouring hornblende and plagioclase and reflects a variation 

in pressure and/or temperature. These rims range from barely 

visible to the naked eye to 2 mm thick. Fine-grained 

plagioclase also forms pseudomorphs after garnet where the 

reaction between garnet and hornblende has proceeded to 

completion. Some of these pseudomorphs have been subsequently 

flattened.

Compositional layered gneisses (unit 18e) occur locally and 

are characterized by thin mesocratic and leucocratic bands of 

constant or irregular width. Contacts between layers are sharp 

and gradational. Compositional layering defines a gneissic 

banding which predates and is slightly discordant to the 

foliation defined by granitoid interlayers. The compositional 

layering may reflect original compositional differences.

Mafic gneiss and biotite-hornblende-quartzofeldspathic 

gneiss are locally interlayered, mainly near the west side of 

the shear zone and this is indicated by the modifier unit 18f. 

Layering is thin to thick and irregular in width to straight and
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of constant thickness. The degree of straightness of layering 

in units 18e and 18f may be a function of the amount of strain 

the rock has experienced.

Mafic gneisses are in general more competent than 

quartzofeldspathic and biotite gneisses. As a result, mafic 

gneiss with isolated porphyroclasts of the granitoid interlayers 

(unit 18) are rare. Porphyroclastic mafic gneiss occurs in the 

west branch of the shear zone.

One chemical analysis of mafic gneiss (unit 18a) is 

presented in Table 4, Analyses 1. The major element composition 

of this gneiss is similiar to those of the mafic gneisses (unit 

10) (Analyses 2 and 3).

The protolith of the mafic gneisses (unit 18) likely were 

the higher grade mafic gneisses (unit 10) preserved in the Parry 

Sound Domain. In addition, recrystallized, sub-ophitic 

textured, fine- to medium-grained metagabbro with hornblende and 

two pyroxene crops out at the extreme north end of LeGrou Lake 

and it is possible that this rock may also be the less deformed 

equivalent of the mafic gneisses, given their grossly similar 

compositions. The metagabbro crops out near marble breccia, 

hinting that it may be a large block and that its relatively 

little deformed state is due to shielding by the ductile marble.
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STRAIGHT GNEISSES (unit 19)

Straight gneisses (unit 19) occur locally in the Parry 

Sound Shear Zone in narrow, discontinuous belts and record the 

highest level of strain in the map area.

Straight gneisses (unit 19) are very fine to fine grained 

and equigranular. They are characterized by continuous, 

straight and constant thickness layers. Tight to isoclinal 

folds occur locally. Unit 19a, thinly interlayered gneiss of 

amphibolite and granitoid composition (Photograph 10) occurs 

mainly along the west side of the Parry Sound Shear Zone and 

locally in the central and eastern parts of the west branch. 

Unit 19b, thinly layered gneiss of amphibolite and anorthositic 

composition, occurs along the west margin of the Arnstein body 

and likely was derived from metagabbro dikes and their host 

gabbroic anorthosite. Unit 19c occurs in the east branch of the 

Parry Sound Shear Zone and is characterized by 10 percent 

straight granitic leucosome in quartzofeldspathic gneiss.

One thin section of the mafic component in unit 19b is 

composed of hornblende (47**) , garnet (25*) , clinopyroxene 

plagioclase (IS 5*) and iron oxides (S 1*) . This rock has a 

granoblastic texture and is very even grained. Hornblende 

defines a very weak foliation.
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Gneissic banding tends to straighten as one approaches the 

straight gneiss zone along the Arnstein body from the west. In 

the east branch of the Parry Sound Shear Zone/ straight gneiss 

occurs within a relatively straight zone. The straightest 

gneissic banding is proximal to large, relatively competent 

meta-igneous belts in the Parry Sound Domain.

SYN-TO LATE-TECTONIC FELSIC INTRUSIVE ROCKS AND OTHER

LATE INTERMEDIATE INTRUSIVES ROCKS IN THE PARRY SOUND DOMAIN,

PARRY SOUND SHEAR ZONE, AND BRITT DOMAIN

PEGMATITES (Unit 20)

Late Proterozoic granitoid intrusive rocks (unit 20) are 

pre-or syntectonic pegmatites (unit 20a), post-tectonic 

pegmatites (unit 20b) and massive to foliated,fine- to medium- 

grained granitoid bands (unit 20c). One late intermediate 

intrusive rock, a feldspar porphyry is present (unit 20d).

Unit 20a is common in the west branch of the Parry Sound 

Shear Zone and rare elsewhere in the map area. Unit 20b is 

common in the Britt Domain and in the west branch of the Parry 

Sound Shear Zone and is rare elsewhere. It is more abundant in 

the Britt Domain than in the Parry Sound Shear Zone. Unit 20c 

is depicted on Map .... (back pocket) in the Parry Sound Domain 

and in the Arnstein anorthosite body. In the Parry Sound Shear

67



Zone, irregularly layered mafic gneisses and quartzofeldspathic 

gneisses host varied proportions of fine-grained granitoid bands 

which are the equivalent of unit 20c. Chemical analyses of 

three pegmatites are presented in Table 7.

Pre- or syntectonic pegmatite (unit 20a) is white to light 

pink, weathers white to light pink and is fine to coarse grained 

with a varied proportion of relict feldspar porphyroclasts in a 

granular matrix. A foliation defined by lenticular quartz is 

common as is boudinage and pinch and swell structure.

Unit 20b is generally coarse grained, locally very coarse 

grained, or medium grained and occurs in the form of 

irregularly-shaped patches which truncate gneissic banding, and 

as irregular width dikes generally discordant to gneissic 

banding. In the Parry Sound Shear Zone, unit 2Ob occurs 

generally as dikes. The dikes have sharp contacts with host 

rocks while contacts of the patchy bodies are sharp in one place 

and gradational in another.

Units 20a and 20b contain 5 to 30 percent quartz and 70 to 

95 percent feldspar with up to 2 percent muscovite, biotite, 

garnet and magnetite occurring locally. Two thin sections from 

unit 20a from the Parry Sound Shear Zone comprise plagioclase 

(73-75 ife), quartz (25%) and muscovite (Q-2%) and are tonalitic in 

composition. It is suspected that many of the pegmatites,
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particularly those in the Britt Domain are syenitic to granitic. 

Allanite which occurs locally in pegmatites elsewhere in the 

Central Gneiss Belt was not observed in the field.

Unit 20c is white/ weathers white and is fine to medium 

grained and locally foliated. The layers occur singularly, are 

very thin and are discontinuous or continuous on outcrops. They 

contain 5 to 30 percent quartz and 70 to 90 percent feldspar and 

define a foliation which is parallel to or slightly discordant 

to the foliation of the hostrocks.

The undeformed and deformed pegmatites have characteristics 

of class III and class IV pegmatites (Table 8) as defined by 

Ginsburg et al. (1979) and described in Cerny (1982). Classes 

III and IV are characteristic of upper amphibolite and granulite 

facies terranes.

Pegmatites and the thin granitoid bands of unit 20 may have 

originated through partial melting of hostrocks following thrust 

stacking. Windley (1986) proposes such a mechanism to account 

for the formation of post-tectonic granites and pegmatites along 

and near the Central Metasedimentary Boundary Zone. The higher 

proportion of granitoid intrusives in the shear zone,' 

particularly the thin granitoid bands may be attributed to a 

high, deformation induced permeability.
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One l m wide feldspar porphyry dike (unit 2Od) cuts mafic 

gneiss (unit 10) south of Raganooter Lake. The dike/ which is 

vertical, strikes 115| and is discordant to a weak foliation in 

the mafic gneiss striking 030| and dips 74| to the southeast. 

The dike has sharp contacts with the mafic gneiss and chilled 

margins were not observed.

The rock contains 25 percent medium- to coarse-grained, 

white phenocrysts, now preserved as recrystallized, fine-grained 

plagioclase and minor quartz in a black fine- to medium-grained 

hornblende-biotite-feldspar matrix. In thin section, the dike 

consists of plagioclase (78%) , biotite (15%) , hornblende (S 5*) , 

quartz (3%) and orthoclase (l^fe) and trace apatite, epidote and 

titanite. The dike is dioritic in overall composition.

Biotite, which is a relatively late growth mineral, cross 

cuts hornblende and defines a foliation not obvious in hand 

specimen. The relationship of this foliation to that in the 

host metagabbro is not known but the two are likely parallel. 

The dike is pre-tectonic but has not been transposed into the 

foliation plane, consistent with the weakly foliated state of 

the host rock. This rock is not believed to be related to the 

granitoid intrusions.

LATE PROTEROZOIC

MAFIC INTRUSIVE ROCKS (Unit 21)



Diabase (unit 21) crops out north of Le Grou Lake and at 

two locations east of Stanly Lake, and mark the location of an 

extensive east-trending dike outlined in Figure 6.

This post-tectonic dike probably belongs to the group of 

east trending diabase dikes shown on the map of diabase dike 

swarms of the Canadian Shield (Fahrig and West 1986) referred to 

as the Grenville Dikes, of roughly 575 Ma age. Satterly (1956) 

outlined a swarm of six east-trending diabase dikes in Lount 

Township immediately east of the map area which are roughly on 

strike with the dike in the map area (Figure 8). The dike in 

the map area is at least 5 m wide, and is probably less than 30 

m wide. Contacts with country rock were not observed. Satterly 

(1956) notes the presence of chilled margins.

The diabase is massive, fine to medium grained, brown, and 

weathers reddish-brown. Two thin-sections were examined, and 

contain roughly equal amounts of clinopyroxene and plagioclase 

with l to 2% magnetite. Sub-ophitic and ophitic textures are 

common. Pyroxene is locally altered to chlorite whereas 

plagioclase is host to minor patchy saussuritazation.

These dikes probably were emplaced along east-trending 

faults or joints now marked by prominent lineaments.



CENOZOIC

QUATERNARY

Pleistocene and Recent

The map area was last subjected to glaciation during the 

Pleistocene. Kor (1987) notes that the Parry Sound area, 

including the Ferrie River area and the Whitestone area to the 

south was deglaciated for the last time at about 11,500 Ka and 

subsequently submerged by lake waters of the Main Lake Algonquin 

phase. The present level of Lake Huron was formed about 3000 Ka 

(Echman and Karrow 1985) . Glacial striae south of the map area 

range between 190| to 220| (Kor 1987).

Glaciation deposition on a scoured and eroded bedrock 

resulted in discontinous cover of clay, silt, sand, gravel and 

boulders in the map area. This cover consists of a combination 

of till, ice-contact, drift glaciofluvial and glaciolacustrine 

deposits, and as noted by Kor (1987) most deposits were reworked 

by lake waters of Glacial Lake Algonquin. Quaternary deposits 

have not been distinguished on Map .... (back pocket).

Recent deposits consist of peat and bog in swamps and sand 

and gravel along parts of the Pickerel and Ferrie rivers. The 

latter are probably reworked glacial deposits. The majority of 

the swamps are in low areas and their shapes parallel foliaton 

in the bedrock.



STRUCTURAL GEOLOGY 

INTRODUCTION

This section will first be concerned with the description of 

outcrop scale structures readily observed by the field 

geologist/ and their relevance to the structural and geologic 

interpretation of the area. The section on the large scale 

structure will concentrate on the regional fabric, large scale 

folds and shear zones and will describe how the small-scale 

structures are related to them. Finally, microstructural fabric 

and crystal deformation of major units will be described and 

their relationships to map unit distribution discussed.

SMALL SCALE (OUTCROP SCALE) STRUCTURES 

Planar Elements

A variety of planar elements were observed in the map area. 

When several types occur in one exposure, they are generally 

parallel or subparallel to one another. There are a few cases 

where two planar elements are discordant, and these will be 

discussed in this section.

Gneissosity is the most common planar fabric developed in the 

area. Except for a few unfoliated diorite outcrops and narrow 

mafic dikes, it is present in all the units. It is defined by



discontinuous and irregular quartzofeldspathic bands, aggregates 

or both, a few millimetres to several centimetres in width, and 

preferred orientation of hornblende aggregates. In the Britt 

Domain, and in rare occurrence of unit 11 in the Parry Sound 

Domain, there is evidence for at least two gneissosities. The 

nature of the second gneissosity is obscure in the Parry Sound 

Domain. However, in the Britt Domain, it is related to folds, 

and will be discussed in following sections. In most outcrops, 

it is not possible to ascribe the gneissosity to SI, S2, or S3 

due to the rare occurrence of cross-cutting relationships. So, 

on Map .... (back pocket), the gneissosity symbol combines all 

gneissosities, i.e. SI, S2 and S3.

Diffuse compositional layering (So) is observed, mainly in 

the leucocratic gneiss (unit 11), the meta-anorthosite (unit 

15), and the mafic gneiss (unit 10) of the Parry Sound Domain. 

It is cut at high angle by the gneissosity. It probably 

reflects an early fabric, possibly of igneous origin for unit 

15. The origin of this layering could not be established for 

unit 10.

Straight gneissic banding (straight gneisses of Hanmer and 

Ciesielski 1984; unit 19, Map .... (back pocket)) is most 

commonly developed in the Parry Sound Shear Zone, but is locally 

observed within the Parry Sound Domain and the Britt Domain. It 

is characterized by the intercalation of straight and continuous
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very fine-grained hornblende-rich bands and quartzo-feldspathic 

bands, neither exceeding a few tens of centimeters in thickness. 

It may contain feldspar porphyroclasts. This straight gneissic 

banding is continuous and is interpreted as localized zones of 

high strain (cf. Hanmer and Ciesielski 1984) .

Banding defined by injection of multiple gabbroic dikes (unit 

16) is common in gneissic meta-anorthosite (unit 15). Mafic 

bands are also common in metagranodiorite (unit 13d) and the 

quartzofeldspathic gneiss (units l and 17) of the Britt Domain 

and the Parry Sound Shear Zone, respectively. In the meta- 

anorthosite, these dikes locally are observed to cut the 

gneissosity at a low angle, however, they are commonly 

concordant to gneissosity. If only one dike generation is 

present, this suggests that the intrusive activity was partly 

synchronous and continued after the development of gneissosity. 

These dikes are commonly isoclinally folded in the meta- 

anorthosite, the quartzofeldspathic gneiss, metagranodiorite and 

in places in the metadiorite.

Schistosity is defined as a preferred orientation of the 

layer silicates (Hobbs et al. 1976). Schistosity is only 

observed in biotite and muscovite-biotite schists (unit 9).

A late, very fine-scale foliation is locally developed at an 

angle to the gneissosity. In the field, it appears to be
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defined by the preferred orientation of hornblende crystals, 

however, in thin sections fine-grained hornblende and biotite 

grow along the foliation, generally at shallow angle to the 

gneissosity K45 degrees). This foliation may represent a 

mylonitic foliation of S-C or C-C' type (Berthe et al. 1979, 

Platt and Visser 1980)and thus be used as a kinematic indicator.

Linear Elements

Prolate-shaped, hornblende-biotite aggregates and crystal 

long axis preferred orientation define a mineral lineation lying 

in the plane of the gneissosity. Although generally poorly 

defined in unit 12 (metagabbroic rocks), unit 13a (metadiorite), 

unit 15 (meta-anorthosite), unit 10 (mafic gneiss) and unit 11 

(leucocratic gneiss) of the Parry Sound Domain, this lineation 

is well developed in the units of the Britt Domain "and the Parry 

Sound Shear Zone. It corresponds in orientation to a stretching 

lineation defined by quartz and quartzofeldspathic ribbons. 

Best developed in quartzofeldspathic gneisses (units l, 17) and 

in metagranodiorite (unit 13d), it is locally attenuated in 

zones of intense deformation, where recrystallization of the 

ribbon-shaped crystals into polyhedron-shaped crystals may 

partly obliterate the fabric.

Small-scale Folds
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The folds fall into three groups. The earliest ones (F2) are 

chevron-shaped to isoclinal, overturned to the west/ with an 

axial plane parallel to the gneissosity/ and variable fold axes 

locally parallel to the lineation. The scale varies from a few 

centimetres to several tens of metres. The limbs are commonly 

sheared to attenuated, and s, z, and m symmetries are observed. 

Although there is evidence for more than one generation of F2 

folds/ it was not possible to ascribe the early folds to a 

separate group FI. SI gneissosity would have to be axial planar 

to FI folds, and although this is suspected, it cannot be firmly 

established. For this reason, all the northerly trending 

isoclinal folds are grouped into F2 (Table 9). It is possible 

that some folds ascribed to F2 generation are in fact FI, as 

this generation was recognized south of the map area (Nadeau 

1984). The second generation of folds (F3) is close to 

isoclinal with southeast plunging fold axes parallel to the 

lineation and a northwest trending axial plane moderately to 

steeply dipping to the northeast. Growth of hornblende and 

biotite defines a lineation parallel to the F3 fold axis. A 

third generation of folds (F4) is expressed by easterly to 

northeasterly gentle undulation of the gneissosity with easterly 

trending axes at a moderate angle to the lineation, reorienting 

it slightly, although it may be locally parallel to it. 

Observed throughout the map area, differences exist between 

folds of the same generation, depending upon rock types and the 

area they are observed.



Folds of the First Generation (F2 folds) 

Parry Sound Domain

F2 structures are rarely observed. The folds range in scale 

from tens of centimetres to several metres across. The limbs 

may be attenuated and hinges plunge moderately east to north 

east. Isoclinally refolded folds have not been observed. F2 

folds are most common in the southeast corner of the map area, 

in the leucocratic gneiss (unit 11) and the metagranodiorite 

(unit 13d), although in places they are observed in the mafic 

gneiss (unit 10). None were noted in the Raganooter Lake 

Anorthosite Body. The low frequency of isoclinal fold 

observations does not make them useful in defining large scale 

structures. Nevertheless, the various fold asymmetries recorded 

may indicate that large scale isoclinal folds are present in the 

map area.

Britt Domain

Tight to isoclinal F2 folds are usually small, less than l 

metre in amplitude but can reach several tens of metres. They 

fold the gneissosity and they may be attenuated, which suggests 

transposition of the fabric (Photograph 11). Very similar to F3 

folds, they can be locally distinguished from them by their 

orientation, their chevron shape, or by the resulting
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interference pattern when they are refolded by F3. The F2 fold 

axes have various plunges/ ranging from northeast to southwest. 

Chevron-shaped folds are locally refolded isoclinally on similar 

axes/ suggesting more than one F2 fold generation/ in agreement 

with Nadeau (1984) and Schwerdtner (1987) for other parts of the 

Central Gneiss Belt of Ontario (Table 9).

An axial planar foliation associated with F2 folds is 

observed in the augen gneiss (unit 3). A fine millimetre scale 

gneissosity (S2)/ axial planar to F2 folds is accompanied by 

elongation of the augen and their recrystallized mantle in the 

plane of the new gneissosity. In outcrop, this axial planar 

gneissosity is commonly better developed than the earlier 

gneissosity (SI), and this may explain why few large-scale F2 

folds are recognized on the basis of the trend of the 

gneissosity alone. The axial planar S2 gneissosity would define 

the trace of F2 axial plane rather than trend parallel to the 

earlier folded gneissosity SI, or to the rock units. 

Fortunately, in fold hinges, the first gneissosity is not always 

completely obliterated by the later foliation, and it is 

possible to trace some F2 folds.

Parry Sound Shear Zone

In the Parry Sound Shear Zone isoclinal F2 folds have a 

northeast to southwest-trending fold axes. They are small in
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scale ^1 metre), commonly intrafolial and may be highly 

attenuated and transposed, particularly in the nose/ where only 

the presence of a marker can help trace the fold. Rounded 

untransposed fold noses are more common. F2 folds occur rarely, 

and are most common in the southern part of the west branch of 

the Parry Sound Shear Zone, and within the Arnstein Anorthosite 

Body.

Larger F2 folds are present in the Arnstein Anorthosite Body, 

where they can reach a few metres in amplitude. They are most 

obvious where fine-grained dikes are present in the anorthosite 

as the dikes serve as a discrete horizon along which folds can 

be traced.

In the eastern arm of the Parry Sound Shear Zone, there are 

no interference patterns observed that would indicate the 

presence of F2 and F3 folds. Few folds were recorded in the 

area, and tend to be of chevron type. They can reach a few 

metres in scale. Also, rare intrafolial isoclinal folds with 

rounded hinges and amplitude of the order of a few centimetres 

were observed. Considering the lack of fold in this branch of 

the Parry Sound Shear Zone, it seems safe to ascribe the folds 

to F2 until a later generation can be positively identified.

Folds of the second generation (F3 folds) 

Parry Sound Domain
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In the Parry Sound Domain F3 folds are easterly to 

southeasterly trending gentle to open structures. In outcrops, 

they are a few metres in wavelength and less than a metre in 

amplitude/ with fold axes plunging shallowly to moderately to 

the east-southeast parallel to the lineation. They are very 

rarely observed in the field/ partly because they are probably 

not common, and partly due to the scale of the folds relative to 

most outcrops. Most outcrops are smaller than the wavelength of 

the folds. The presence of the folds can generally only be 

noted by a change in the strike of the gneissosity from one 

exposure to the next.

Britt Domain

In the northern part of the map area within the Britt Domain, 

F3 folds are southeasterly trending, close to tight structures 

(Photograph 12), with southeasterly plunging fold axes. They 

are best developed in the garnet porphyroblastic orthogneiss 

(unit 4), in the northern portion of the Britt Domain. 

Boudinage of folded mafic layers is common in the F3 hinges. Up 

to two metres-scale parasitic folds of "s", "z" and "m" types 

are found in outcrops.

In unit 4, an axial planar S3 gneissosity is developed 

locally. It generally strikes northwesterly. A similar
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gneissosity was also observed by Culshaw et al. (1988), in a 

portion of the Britt Domain located northwest of this map area. 

A good example of the discordance between S3 and an early 

gneissosity (SI or S2) and rock unit contacts is displayed in an 

exposure north of Weller Lake (Photograph 13). This indicates 

that neither gneissosity (SI/ S2, S3) can be assumed to parallel 

the trend of the units. Therefore, to trace the contact 

parallel to them may not be accurate. In all cases, defining 

large-scale structures remains a highly interpretive exercise 

that only very detailed mapping could ascertain.

The complex unit-gneissosity relationships were not 

recognized in the quartzofeldspathic gneiss (unit 1). In the 

few exposures where interference patterns enable the recognition 

of two generations of tight to isoclinal folding, no axial 

planar leucosome or gneissosity can be associated to either 

structures. This probably reflects the contrasting rheological 

properties of the orthogneisses (units 3 and 4) and the rocks of 

the other units.

Parry Sound Shear Zone

In this zone, F3 is more northerly trending and tighter than 

in the Britt Domain, making the recognition of F2 and F3 

difficult. F3 folds are tight structures plunging moderately to 

the southeast. They can reach several metres in amplitude, show
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dextral or sinistral asymmetry, or can be symmetrical/ m-folds 

or long-limbed structures. No axial plane foliation appears 

associated with these folds/ except in mafic gneiss occurring in 

the southern part of the western arm of the Parry Sound Shear 

Zone. Here/ small "z" folds show a quartzofeldspathic leucosome 

developing along the short limb of the "z". The leucosome 

trends northwest, an orientation similar to the S3 gneissosity 

developed in unit 3 of the Britt Domain. Asymmetric folds with 

similar vergence can locally be found along strike from one 

another for several kilometres/ particularly at the western 

margin of the Parry Sound Shear Zone/ south of Illfed Lake 

(Figure 7). This suggests the presence of large-scale F3 fold 

structures.

In the Arnstein Anorthosite Body/ F3 mesoscopic folds are 

rare. They are southeasterly plunging tight to open structures, 

not parallel to. the lineation, which is easterly trending.

Folds of the third generation (F4 folds) 

Britt Domain

South of Cramadog Creek, F4 folds tend to be tighter than in 

the rest of the area. These small-scale F4 folds are located in 

the nose of a large scale (a few kilometres) gentle F4 fold. 

West of Illfed Lake, F4 folds can be open to tight in a few 

exposures. In general, these tight F4 folds have more steeply



plunging axes than usual, tend to reach a few metres in scale/ 

and may resemble F3 folds in outcrops. In the latter cases/ the 

respective orientation of F3 and F4 axial planes is used to 

distinguish between them. However/ in most exposures/ the 

gentle undulatory character of F4 folds make the identification 

of F3 and F4 unambiguous. In all cases/ no lineation or axial 

plane foliation is associated with F4 folds.

Parry Sound Shear Zone

F4 folds are similar to the F4 folds found in the Britt 

Domain. The fold axes are shallowly plunging to the east- 

southeast, and in the field are recognized by gentle undulation 

of the units. A large-scale F4 intrafolial fold at the southern 

tip of Illfed Lake affects the western margin of the Parry Sound 

Shear Zone, and to a lesser degree/ the Britt Domain to the 

west. .It produces small scale type 2 interference pattern 

(Ramsay 1967) in the nose of the F4 fold. Although the 

orientation of this structure is compatible with F4 folds, it 

does not seem to significantly rotate the orientation of the 

lineation in the rocks of the Britt Domain nor that of the Parry 

Sound Shear Zone.

Discussion

It appears that the hornblende-biotite mineral lineation

84



formed early in the deformational history, since/ in the Parry 

Sound Domain it is associated to the first fold generation. 

Throughout the map area, F3 fold axes are southerly trending, 

parallel to the mineral lineation, and F4, although it locally 

affects the lineation, is still easterly to southeasterly 

trending. This suggests that the folding is nearly coaxial and 

could have been generated by the same tectonic event. Similar 

conclusions were drawn by Nadeau (1984) for the Mill Lake area.

Small Shear Zones

Minor mylonitic shear zones locally affect the gneissosity. 

They trend north to northwest and dip steeply to the southeast. 

They are a few centimetres in width and up to a few metres in 

length, and deflection folds are associated with them. In the 

anorthosite bodies, they are mylonitic-ductile and ductile 

shears (Ramsay 1980), as described by Nadeau (1984) for the Mill 

Lake Leucogabbro. Brittle and brittle-ductile shears were 

observed locally throughout the area. Displacement is small and 

less than a few metres, and on flat outcrops, may be dextral or 

sinistral. The lineation on the shear plane is rarely observed 

in exposures, so the sense of displacement cannot be determined.

In the Mill Lake area (Nadeau 1984), ductile shears found in 

protomylonites are termed F5 structures by Nadeau (1984) (Table 

9) and show a down-dip displacement. Due to the lack of
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kinematic indicators in the small shears of the Ferrie River map 

area, it is not possible to positively associate them to 

Nadeau's F5 structures. However, their character is very 

similar and it is likely that they are related.

LARGE SCALE STRUCTURES

The map area is characterized by heterogeneous ductile 

deformation where intensely sheared rocks anastomoze around less 

strained pods. This is observed from the microscopic to the 

macroscopic scale. Thus, in the field, shear zones are abundant, 

and it is neither possible nor practical to identify them all on 

the map. Intense deformation is not restricted to the Parry 

Sound Shear Zone, and the Parry Sound and the Britt Domains are 

also internally deformed and cut by several shear zones. The 

difference between the two lithotectonic domains and the Parry 

Sound Shear Zone lies in the relative abundance of mylonites and 

the more common occurrences of protomylonites within the 

boundary zone.

Large-scale folding (Figure 8) is closely related to 

shearing, and although at first inspection its effect on the 

structure appears subtle, it is an important factor contributing 

to the thickening and the repetition of the units. This should 

be considered when tracing rock units, particularly the mafic 

gneisses that do not show many small scale folds relative to the
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quartzofeldspathic gneisses, but which may nevertheless be 

folded.

Regional Fabric

The orientation of the gneissosity has a northerly trend, but 

local variations make it possible to divide the map area into 

structural domains (Figure 9), based on the distribution of the 

gneissosity, the lineation or both.

Parry Sound Domain

In the Parry Sound Domain, the general orientation of the 

units strike to the northeast and the lineation is roughly 

east-southeast trending. The structural domains of the map area 

have been subdivided into subdomains (Figures 9 and 10). This 

subdivision is based on the structural map of the area (Figure 

8) where subdomain contacts were drawn - in places perhaps 

somewhat arbitrarily - around areas of district structural 

trends (Figures 9 and 10).

Subdomain I: includes the band between the Arnstein and the 

Raganooter Lake Anorthosite Bodies, and comprises rocks of both 

the Parry Sound Shear Zone and the Parry Sound Domain. The 

gneissosity trends north-northeasterly and lineations are 

moderately plunging to the east-southeast. The lineation is
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slightly dispersed, possibly due to the southeasterly trending 

megascopic F2 fold in the south part of the subdomain. The pole 

to the profile plane is easterly trending, roughly parallel to 

the mineral lineations.

Subdomain II: The Raganooter Lake Anorthosite Body has east- 

northeast oriented gneissosity whose poles are distributed on a 

westerly trending profile plane. Lineation is poorly developed 

and plunges easterly.

Subdomain III: The gneissosity is northeast trending with 

moderate dips to the southeast and poles forming one elongated 

maxima. There are few lineations, and they are rather widely 

dispersed, plunging shallowly to moderately from the southeast 

to the northeast. The pole to the profile plane lies parallel 

to the northeast trending mineral lineations.

Subdomain IV: The gneissosity is more widely scattered than in 

the other subdomains, probably due to an easterly trending large 

scale open fold.

Subdomain V: This zone is different from Subdomain IV by the 

more constant orientation of both gneissosity and the lineation, 

and by the more easterly trend of the gneissosity.

It is worthwhile to note that in all the subdomains except 

II, the poles to the profile planes and the fold axis coincide, 

both plunging northeasterly in Subdomain III, and easterly in
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the other subdomains. The fold axes lie on a northeasterly 

oriented plane, in agreement with the position of the axial 

plane of the small isoclinal folds. Their trends are also 

parallel to the lineation. This is in agreement with field 

observations, where lineations are developed parallel to the 

hinge of the folds.

Britt Domain

The gneissosity is northwesterly to northeasterly trending, 

and it appears that this domain can also be separated into eight 

structural subdomains (Figure 11).

Based on the trends of gneissosity and lineation the 

orthogneiss unit in the northern portion of the Britt Domain is 

subdivided into 6 subdomains (Figures 11 and 12):

Subdomain, I and III:The gneissosity trends northwesterly and 

northeasterly with shallow to moderate plunges. The poles to 

the gneissosity lie on a small circle having a horizontal 

southeasterly oriented axis. Mineral lineations are plunging 

moderately to the southeast. The trace of the axial plane is 

deduced from the map scale close fold and from the outcrop scale 

F3 folds. It trends southeasterly, and dips shallowly to 

steeply to the northeast.
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Subdomain IV: Similar to subdomain I, and III, here the 

gneissosity is distributed about a great circle with a pole 

parallel to the lineation?, both plunging moderately to the 

southeast. The trace of the axial plane measured from the 

small-scale folds strikes northwest with steep dips to the west 

and east.

Subdomains I, III and IV are thought to represent 

megascopic southeasterly oriented upright to steeply dipping F3 

folding.

Subdomain II: gneissosity is mostly southeasterly trending with 

a pole to the profile plane lying parallel to the lineation, 

which is more southerly oriented. The F2 axial plane is 

northerly trending and east dipping.

Subdomain V: The gneissosity is widely scattered about a girdle 

whose axis plunges moderately to the southeast, parallel to the 

lineation. There is a slightly higher concentration of 

gneissosity orientation striking northeast with moderate dips to 

the southeast. The trace of the F2 isoclinal folds is 

northeasterly trending and southeast dipping.

Subdomain VI: Most of the gneissosity trends northeast and dips 

moderately to the southeast. The lineation is southeast 

plunging, parallel to the pole to the profile plane. The F2
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axial planes are striking northeast with moderate dips to the 

south.

Synoptic diagrams for subdomains li/ V, VI and I, III, IV are 

shown in Figure 11. Note that as the Parry Sound Shear Zone is 

approached, the trace of the F2 axial plane is rotated 

northeasterly from subdomain II to VI. The lineation pattern is 

constant in all 6 subdomains. The measured fold axes of 

isoclinal folds appear to form two families. One set is 

southeast plunging, parallel to the lineation, while the other 

group is widely dispersed. More fold axes are necessary to 

establish if the second set is rotated around the southeast 

trending family, however, they could represent F2 fold axis, 

while the southeast plunging family could represent F3 fold 

axes .

It is important to note that a few lineations and one fold 

axis trend northwest, on a trend similar to the F3 axial plane 

orientation determined in subdomains I, III, and IV. This 

variability in the trend of lineation and fold axes is 

compatible with these F3 structures being developed on different 

limbs of F2 fold structures.

Subdomain VII: This zone lies west of Illfed Lake where a large- 

scale F4 fold affects the Parry Sound Shear Zone. The girdle is 

oriented similarly to Subdomain V. The gneissosity forms two

o. i



maxima, reflecting the southeast-trending and the east-trending 

limbs of the easterly oriented large fold. The lineation is 

similar to the other subdomains. Again, some isoclinal folds 

trend parallel to the lineation, while others are distributed on 

a northeast-trending southeast-dipping girdle suggesting the 

presence of F2 fold axes. Open folds are mostly southeasterly 

trending, but can also plunge to the south and southwest. They 

lie close to the open fold axial plane, which strikes easterly 

and dips moderately south. This suggests the small-scale open 

folds are associated to the megascopic east-west structure. The 

mineral lineations form a cluster to the south-southeast.

Subdomain VIII: Mostly north-northwesterly trending, the 

gneissosity forms one maximum. It is spread on a southwesterly 

oriented girdle whose pole lies southeast, parallel to the 

lineation. Note that the mineral lineations are slightly more 

easterly oriented than in the other subdomains. This pattern 

describes an open fold with an axial plane striking east and 

dipping to the south. It is very similar to subdomain 7, except 

that the fold is more open as reflected by the single broad 

maxima in the pole to the gneissosity distribution.

Some isoclinal folds plunge northwesterly, but most are 

southeasterly, a pattern found in subdomain V and VI. It is 

thought to reflect F3 tight folds on different limbs of F2 

folds. Open folds are southeasterly trending parallel to the
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lineation.

In all subdomains, the mineral/ lineations and to a lesser 

extend the fold axes are remarkably constant in orientation. It 

appears that F2, and F3 fold axes are all southeasterly 

trending. Since these folds cannot be differentiated on the 

basis of metamorphic signatures, they may represent different 

generations of a single deformational event.

Parry Sound Shear Zone

The two northerly trending arms of the Parry Sound Shear 

Zone can be divided into four structural subdomains (Figures 13 

and 14) based on the structural trends. The segment between the 

Arnstein Anorthosite body and the Raganooter Lake Body is 

included in the Parry Sound Domain Subdomain I since this small 

zone appears to be affected by the same fold structure. 

Therefore, the reader is referred to the section on the Parry 

Sound Domain for further discussion of this segment.

Subdomain I: Northeast-striking, shallow southeast dipping 

gneissosity characterizes this zone. The mineral lineations 

plunge easterly to southeasterly. The measured mesoscopic 

isoclinal fold axes are southwest to southeast plunging.

Subdomain II: Located east of Illfed Lake, this zone is typified
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by gneissosity trending slightly more northerly than in 

Subdomain I, and the variation in orientation is greater. The 

mineral lineations are consistently easterly plunging. The fold 

axes of the isoclinal and open mesoscale folds are widely 

dispersed. This is consistent with the observation of a large- 

scale F4 fold affecting this subdomain.

Subdomain III: The gneissosity is northerly oriented. 

Lineations are northeast plunging, and the isoclinal fold axes 

are widely distributed, suggesting the influence of F4 folding.

Subdomain IV: This corresponds to the western part of the 

Arnstein Anorthosite Body, west of the band of marble. The 

gneissosity is northerly-trending, and the lineation is 

northeasterly-plunging.

Subdomain V: The eastern portion of the Arnstein Anorthosite 

Body comprises more northeast oriented gneissosity then 

Subdomain IV. The profile plane appears to trend parallel to 

the lineation. The fold axes are noticeably dispersed on a 

northeast oriented plane, rather similar to subdomain II.

Subdomain VI: Located east of the Arnstein Anorthosite Body, 

this zone constitutes the southern portion of the east branch of 

the Parry Sound Shear Zone. A two-point maximum corresponds to 

a gentle F4 megascopic fold where gneissosity is easterly
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oriented in the south, and more northerly oriented in the 

north, closer to Chartier Lake. The pole to the profile plane 

plunges northeasterly. The lineations are generally easterly 

plunging but may also be northerly oriented, which suggest that 

they have been partly reoriented by F4 fold.

It is worthwhile noting that with the exception of 

Subdomain I, the mineral lineation is generally easterly 

trending, more typical of the Parry Sound Domain than the Britt 

Domain. This lineation orientation also indicates westerly 

directed movement in the shear zone, rather than northwesterly, 

as was previously determined for the southern portion of the 

Parry Sound Shear Zone by Davidson et al. (1984) .

Large Scale Folds 

Parry Sound Domain

Large scale isoclinal folding is best developed south of 

the Raganooter Lake Anorthosite Body, in Subdomain III, where 

large scale isoclinal "z 11 folds, overturned to the northwest, 

can be traced with the gneissosity, the metagranodiorite, and 

locally the metagabbro (Figure 8). Fold closures were inferred 

using the trend of the gneissosity, warping around the hinge, 

and sometimes by aerial photo interpretation. For the other 

folds of Subdomain III, gneissosity is more ambiguous, and thus 

the position of the hinges is more interpretive. However, other



folds are suspected in the metadiorite and the mafic and 

leucocratic gneisses, as "s", "z", and "m" mesoscopic folds are 

observed, accompanied by changes in trend of gneissosity. The 

absence of marker horizon prevents the confident identification 

of these folds.

Where marker horizons are present, folds can be easily 

traced. For example, in the southern portion of Subdomain IV, 

northwest of Big Eddy Pool, several isoclinal folds can be 

identified along several neighbouring traverse lines using the 

trend of the gneissosity, and are outlined by thin bands of 

metagranodiorite gneiss. They form two folds overturned to the 

west.

For the eastern part of Subdomains III and V, large-scale 

isoclinal folding cannot be identified; shear zones appear to 

dominate these subdomains and are discussed in more detail in 

the section describing the shear zone.

One problem in the Parry Sound Domain is in determining how 

many quartzofeldspathic bands are present. Since in all the 

megascopic isoclinal folds limbs are sheared and commonly 

detached, it is not possible to determine if the 

metagranodiorite (unit 13d) is composed of several layers, or of 

one single layer repeated through shearing and folding. 

However, it is probable that the units are tectonically



thickened by folding, as it commonly observed in thrust terrain 

(Williams and Campagnoni 1983, Van Staal 1987) . This is 

particularly important when considering the mafic gneisses (unit 

10). It appears that the thick band of unit 10 located at the 

eastern margin of Subdomain IV and trending northeast toward the 

east-west extension of the Kimikong River is isoclinally folded. 

Also the thick band of unit 12 east of the Ferrie River, in 

Subdomain V and III, contains asymmetric mesoscopic folds 

suggesting the presence of a large scale isoclinal fold with an 

axial plane running parallel to the center of the band.

Gentle F3 open folds observed in outcrop and large scale 

equivalents can be traced on the map as gentle undulations of 

the units. In Subdomain I of the Parry Sound Domain, the map 

trace of the F3 folds tend to be asymmetric describing broad "z" 

folds in the southern tip of the Raganooter Lake Anorthosite 

Body. The trace of the axial plane is southerly to 

southeasterly trending. From the trend of the gneissosity, an 

easterly to southeasterly plunging fold axis can be inferred. 

In Subdomain III, the trace of the large-scale open folds' axial 

planes are gradually rotating to the east. In the southernmost 

subdomains (IV, V and the southeast corner of III), the traces 

of the axial planes are east-southeast oriented. This change in 

orientation is believed to affect the lineation trend as well. 

In the central part of the map, lineations are dispersed between 

a northeasterly to a southeasterly trend, while in the south,
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lineations are more southeasterly oriented.

At this stage, it is not possible to attribute the change 

in fold orientation to another deformational event due to the 

absence of small scale folds to correlate with it. Mesoscopic 

folds are either isoclinal northeasterly trending, or open 

southeasterly oriented. However, since the actual number of 

fold observations is low, it is possible that such structure 

exists. The frequency of small-scale structures attributable to 

a later deformation could be very low and go unrecognized in the 

field. The change in F3 orientation could also be due to the 

Arnstein and the Raganooter Anorthosite bodies. They could 

represent local disturbances affecting the fold geometry.

Previous workers have defined a later fold generation for 

the Central Gneiss Belt (Table 9). Schwerdtner (1987) describes 

three sets of folds. The first and the second sets can be 

correlated to the first two fold generations of the Ferrie River 

map area. The later F3 open folds, according to Schwerdtner, 

are northeast oriented. Although not recognized in small-scale 

folds, these structures could account for the change in F2 

orientation observed in the Parry Sound Domain.

Britt Domain

F2 megascopic fold structures are rarely identified,
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particularly in the southern part of the Britt Domain due to 

the high degree of transposition and the absence of continuous 

marker horizons. However/ the presence of such structures is 

suspected by the variation in gneissosity/ and locally by 

tracing unit la, which is a distinctive, mafic mineral-poor 

quartzofeldspathic gneiss.

F2 structures are more easily traced in zones comprising 

orthogneiss (units 3 and 4), in the north, southwest, and 

southeast portion of the Britt Domain (Figure 11). In the 

orthogneiss, northeast of Weller Lake, l km tight northeast- 

trending folds can be delineated. Based on the orientation of 

the gneissosity at the hinges, the folds axes of the large- 

scale folds appear variable, trending northeast to southwest, in 

agreement with the orientation of the mesoscopic folds. South 

of Weller Lake, the folds are obscure and are inferred by the 

unit distribution. The axial plane of the folds appear 

northerly oriented while east of Weller Lake, they are 

northeast trending. The change in axial plane orientation 

coincides with northwesterly oriented F3 m-folds located on the 

northwest shore of Weller lake. This suggests a large scale F3 

fold whose axial trace runs northwesterly through Weller Lake. 

Southeast of the lake, F2 isoclinal folds appear affected by the 

large-scale F3 structure resulting in an oval pattern suggesting 

the presence of a dome or basin.
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West of Weller Lake, in Subdomain I, the gneissosity and 

unit distribution show clear large scale F3 northwest folding. 

It is supported by the small circle distribution of the 

gneissosity in a lower hemisphere equal-area projection (Figure 

12) which suggests the interference of F2 and F3 fold patterns. 

The presence of megascopic F2 folds can be ascertained as small- 

scale F2 folds are well developed and this zone is located 

directly north of a well defined large scale F2 fold nose, 

southwest of Weller Lake (Subdomain II). In this subdomain, a 

large-scale, north-closing synform is clearly visible from the 

unit distribution, the gneissosity orientation, and on aerial 

photographs. The orientation of the fold corresponds to F2 

structures found south of Weller Lake, although this fold is 

markedly more open in style.

Therefore, the orthogneiss complex to the north of the map 

area may be described as a metamorphic complex folded by 

northwesterly overturned F2 folds, with northeast-trending, 

southeast-dipping axial planes and variably plunging axes, and 

refolded by one northwesterly trending F3 open synform with a 

steeply dipping axial plane and southeast plunging axis 

associated with a northwest-trending F3 gneissosity and 

southeast-plunging lineation. This F3 fold can be associated 

with upright folds developed at high angle to the Grenville 

Front found to the north of the map area (Schwerdtner 1987, 

Davidson et al. 1982).
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F2 folds occurring in other bodies of orthogneiss 

(Subdomain VIII) are generally small in scale and rarely well 

developed. One exception is located north of Cramadog Creek, 

west of the Parry Sound Shear Zone boundary where two long 

irregular limbs close to the south, on a south-plunging axis. 

In the nose of the antiform, the lineations are subhorizontal, 

trending southeasterly. Since refolding of the lineation is not 

suggested, this indicates that F2 lineations are developed on 

the limbs and nose of an FI structure.

Large-scale F3 fold structures were not identified south of 

Illfed Lake, which may be due to the fact that the northwesterly 

trending gneissosity is unfavorably oriented for the development 

of F3 folds. However, megascopic F4 fold structures are 

developed around Illfed Lake (Subdomain VII) and also affects 

the whole of Subdomain VIII. In both cases, they are close to 

open folds with a southeast plunging axis. In Subdomain VII the 

limbs are better defined and form an antiform and a synform 

overturned to the north. Small-scale folds of the F4 generation 

are tighter in the nose of the antiform than in the nose of the 

synform. It may be due to the closer proximity to the competent 

orthogneiss complex to the north.

The antiform of Subdomain VIII is a broad structure 

dominated by the hinge zone, as reflected by the lower
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hemisphere equal-area projections where only one broad maximum 

is developed. South of Cramadog Creek, the mineral lineations 

appear affected by it and show a more easterly trend in 

comparison to the trend in the north. The axial plane is east- 

northeast oriented, with a fold axis plunging southeast.

Parry Sound Shear Zone

The Parry Sound Shear Zone is characterized by zones of 

intense shearing anastomosing around less-strained pods. As a 

result the units attain a high degree of parallelism and 

disruption, attenuating structures developed early in the 

deformational history. Various bands of similar units may 

locally join, producing a map geometry resembling isoclinal 

folding. However, it can rarely be demonstrated by parasitic 

folds and gneissosity orientation. There are, however, few 

suggestions that megascopic isoclinal folding may be present. 

It is important to recognize this as large-scale folding may be 

responsible for the repetition and thickening of units.

A large-scale isoclinal south closing fold is found 

southeast of Illfed Lake, in Subdomain II, close to the western 

boundary of the Parry Sound Shear Zone (Figure 8). The nose is 

visible where the Shear Zone is thickest, in the F4 hinge zone. 

The hinge in a band of quartzofeldspathic gneiss can be traced 

for kilometres to the south. The west limb is associated with
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z-folds while the east limb is associated with s-folds.

Other large scale isoclinal folds are believed to exist 

close to the western boundary of the Parry Sound Shear Zone. 

Horizons of s-folds and z-folds can be traced for kilometres 

(Figure 7), but hinges are rarely observed. In the south, 

megascopic folding is suggested by the high concentration of 

small scale isoclinal folds. However, the absence of marker 

horizon hinders the precise identification of the fold 

structures.

In the east arm of the Parry Sound Shear Zone, small scale 

folds were only recorded in the southern portion. In this zone, 

a thick band of quartzofeldspathic gneiss appears isoclinally 

folded with a southerly oriented nose and associated small 

scale, doubly plunging m-folds.

In the Arnstein Anorthosite Body, isoclinal fold plunges 

greatly vary, from southwesterly to northeasterly. Although the 

asymmetry of the folds vary, and the orientation of the 

gneissosity indicates the presence of large-scale folding, 

megascopic structures cannot be positively identified due to the 

lack of marker horizons.

Shear Zones

Parry Sound Domain
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Shear zones are typified by the presence of straight 

layered gneiss and fine-grained mylonite bounded by less 

deformed rocks. They are best developed in the metagranodiorite 

(unit 13d) and in metagranite (unit 14), mainly where in contact 

with the mafic to intermediate meta-igneous rocks, but they are 

also observed locally away from the contacts, Mylonites in 

places are developed in the metadiorite, metagabbro and the 

mafic and leucocratic gneisses in which case they are 

distinguished by their finer grain size and their straight 

gneissosity. These shear zones are distributed in linear bands 

a few tens of metres in width, but may reach hundreds of metres 

in the metagranodiorite. They strike northeasterly with 

moderate dips to the southeast and can, in places, be traced for 

kilometres. The intensity of deformation varies along strikes, 

as a straight-layered gneiss may grade into a fine-grained 

mylonite containing poorly developed layers, a coarser-grained, 

well-recrystallized blastomylonite, or may in turn grade into a 

gneissic rock. As a result, the linear zones of intense 

deformation appear to die out along strike. They may also join 

a marble breccia unit, as is the case northwest of Boss Lake 

(31E/13, UTM17T, E594722, N5073659), where a quartzofeldspathic 

mylonite zone l km in extent strikes into a marble breccia unit 

6 km in length.

It is interesting to note that the trend of units 10 and 11
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is commonly slightly discordant to the metagranodiorite, 

particularly in Subdomain III. It might represent preserved 

igneous contact relationships, in which case the 

metagranodiorite would appear to post-date the mafic gneisses. 

A second possible explanation is provided by Hanmer (1988) who 

suggested it for the rocks of the Metasedimentary Belt. 

According to him the discordance could be the result of 

displacement caused by early shearing which would have been 

concentrated along the metagranodiorite horizon. Kinematic 

indicators associated with this event would have been 

obliterated by recrystallization and subsequent deformation.

In the southeastern corner of the map area, in Subdomain V 

and the eastern part of Subdomain III, straight-layered gneiss 

and mylonite bands can be traced along a slightly more easterly 

orientation than the trend of the units, and they appear to 

cause minor offset along them (Figure 8). Shearing seems to be 

concentrated in very narrow bands as the straight layered gneiss 

and the mylonites are usually surrounded by very weakly foliated 

rocks. The apparent displacement on the map is dextral. 

However, since the lineation is easterly trending, a strike- 

slip movement with the main component being a reverse slip would 

account for the map geometry.

Such apparent offsets are not recognized west of the Ferrie 

River. Instead, shear zones appear to parallel the trend of the
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units/ and seem concentrated along narrow bands of 

metagranodiorite and near marble breccia. It is not uncommon, 

however, to find localized shear zones a few kilometres in 

extent within the thick band of metagabbro, east of the north 

trending branch of the Kimikong River. This observation, along 

with the presence of marble breccia and thin metagranodiorite 

lenses within the metagabbro, suggests that this band has been 

tectonically thickened.

Field kinematic indicators are scarce. Unambiguous 

sigmoidal porphyroclasts were not observed. This may result 

from a combination of factors. Porphyroclasts are generated by 

disaggregation, and small amounts of pegmatites and 

granoblastic, medium-grained rocks may not provide enough coarse 

grained material to produce numerous porphyroclasts during 

deformation. Also, when porphyroclasts are observed, sections 

parallel to the lineation and perpendicular to the gneissosity 

is necessary to determine the sense of movement. Such sections 

are not always available in the field. Microstructural analysis 

appears to be the best way to determine the sense of movement 

using porphyroclasts. In oriented thin sections, asymmetric 

hornblende porphyroclasts in a mafic gneiss mylonite along the 

western margin of the Raganooter Anorthosite Body suggest a 

reverse movement of the east block over the west block.

Small asymmetric folds in places are developed in the
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sheared metagranodiorite gneiss and in units adjacent to the 

marble breccia. They are of "s" asymmetry, but their fold axis 

lies parallel to the lineation, suggesting they have undergone 

rotation, making them of little value as kinematic indicators. 

Sheath folds were not observed.

Rotated quartz veins are sometimes developed. They 

indicate a reverse movement of the southeast block over the 

northwest block. This indicator must be used with care as to 

ascertain that the veins are really rotated, and are not simply 

tension gashes at an angle to gneissosity. At any rate these 

structures are rare, only observed in proximity of the northeast 

trending branch of the Kimikong River, in the central portion of 

the area.

Mylonitic foliation is locally present, but at too fine a 

scale to determine the sense of movement. Microstructural 

analysis of a sheared o^aartzofeldspathic gneiss (31E/13, UTM17T, 

E587598, N5074463) shows microshears with a normal offset on the 

gneissosity (Photograph 14), and sigma-type porphyroclasts 

support the same sense of movement. This suggests a normal 

movement of the southeast block with respect to the northeast 

block.

The kinematics of the shear zones within the Parry Sound 

Domain appear to include both a reverse and a normal
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displacement. A number of scenarios are possible to explain 

these kinematics. Some shear zones may have been reactivated to 

accommodate both senses of movement; rotation may have occurred 

in the shear plane; or displacement along some shear zones may 

have been strictly normal while strictly reverse in others. 

Davidson et al. (1984) recognized that some minor shear zones 

showed a dip slip movement, and attributed those to relaxation 

of the crust after thrusting. However, in the Metasedimentary 

Belt, Hanmer (1988), after considering the fold asymmetry, 

suggested changes in domain convergence direction during 

tectonism, producing kinematic indicators reflecting the 

different movements. It is not possible to support either idea, 

as a systematic study of the shear zones and their relative 

geometry is required to shed light on this problem.

Britt Domain

There are numerous shear zones but they are generally 

concordant to the units and therefore do not show offsets on the 

map. Those shear zones are typified by straight gneissic 

banding and are very common in the western part of Subdomain 

VIII where bands of the more weakly deformed unit la are 

intercalated between bands of the more intensely sheared units 

le, Id, and le. These shear zones may be associated with 

transposition related to F2 isoclinal folding. This is suggested 

in the southern portion of Subdomain VIII, where east of the
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widest band of unit la, an isoclinal fold can be traced in unit 

la with limbs cut by thin bands of the other cjuartzofeldspathic 

gneiss.

Shearing associated to F2 is also recognized along the 

limbs of the large southerly trending synform in Subdomain II. 

The western limb is characterized by a band of ultramylonite, 

associated to southeasterly trending mineral lineations.

A major shear zone of uncertain origin occurs in the 

western portion of Subdomain VIII and forms the boundary between 

unit 3 and unit l. It is associated with retrogressed granulite 

facies as suggested by a hornblende-clinopyroxene-garnet- 

plagioclase-quartz assemblage. The lineation in places is 

subhorizontal. A sheath fold transected by the gneissosity is 

developed in the orthogneiss. The absence of a third dimension 

restricted its use as a kinematic indicator. However, drag on 

the units is suggested on the map (Figure 8) and indicates a 

dextral component to the displacement. The subhorizontal 

lineation, the sheath fold predating the gneissosity, and the 

granulite facies metamorphic grade makes this shear zone 

anomalous, even though its trend is concordant to the regional 

fabric. It suggests strike-slip movement early in the tectonic 

history of the Britt Domain that may predate the Parry Sound 

Shear Zone deformation.
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Parry Sound Shear Zone

Ductile shear zones are identified by the development of 

mylonites (Sibson 1977), which may display two mylonitic 

foliations, or ultramylonite, with or without straight gneissic 

banding. Horizons of biotite-muscovite schists and biotite 

schists (unit 9) are commonly found on strikes with the 

mylonites and are therefore interpreted as units where important 

displacement was concentrated.

The shear zones are oriented parallel to the units, 

striking northerly and dipping to the east. One major shear 

zone can be traced intermittently for more than 10 km. It is 

located approximately half-way into the west arm of the Parry 

Sound Shear Zone and runs along Swale Lake, in Subdomain II. It 

is generally bounded by quartzofeldspathic gneiss to the east 

and mafic gneiss to the west. Straight gneissic layering is 

usually well developed, and the shear zone is associated with 

unit 3 and small boudins of unit 15.

There seems to be a close relationship between major shear 

zones and unit 15, as other shear zones west of the Swale Lake 

shear zone also contain lenses of unit 15. Those shear zones 

can be traced for a few kilometres in Subdomain III, and appear 

to grade into the thick band of muscovite biotite schist east of 

Illfed Lake. They appear best developed closer to the western



boundary of the Parry Sound Shear Zone.

Folding and shearing are also related as the shear zones 

bound the long-limbed isoclinal structures most commonly 

developed in the western part of the Parry Sound Shear Zone . It 

is likely that these structures were formed during the same 

tectonic event. In contrast , the east arm of the Parry Sound 

Shear Zone, although more intensely sheared than the neighboring 

rocks, does not contain major continuous shears zones. It is a 

more homogeneous zone, and in that respect may reflect more the 

boundary between two Theologically contrasting rock masses, the 

anorthosite and the metagabbro', than the extension of a major 

domain boundary.

Kinematic indicators

A mineral foliation is commonly observed, particularly west 

of LeGrou Lake. It intersects the gneissosity at shallow angle 

degrees) and nowhere is associated with fold closures.

The microfabric shows that hornblende and biotite, and 

occasionally muscovite define a C-C' mylonitic foliation or 

shear band fabric (White 1979, 1980, Platt and Visser 1980) . 

They, in places, indicate a reverse movement and, in others a 

normal movement (Photograph 15) of the Parry Sound Domain with 

respect to the Britt Domain. There is some occurrence of S-C
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fabric (Berthe at al. 1979, Lister and Snoke 1984) which 

reflects normal movement (Photograph 16). At this stage, it is 

only possible to suggest that S-C fabrics produced by the 

thrusting event were not preserved, and that the C-C' fabrics 

can reflect both a normal and a reverse movement, which may 

indicate that the reverse movement preceeded the normal 

movement.

In all cases, the shear zones dip moderately to the east 

and in the field, a zone of normal movement could not be 

identified from a zone of reverse movement based on orientation. 

Also, the fabric is too fine to distinguish an S-C from a C-C' 

foliation. However, a band of muscovite-biotite schist east of 

Illfed Lake with normal indicators is markedly more schistose 

than its counterpart. This tends to indicate that zones of 

normal movements could potentially be identified in the field 

based on textural relations.

Few other kinematic indicators were useful. Asymmetric 

tails around feldspar porphyroclasts are rarely preserved, even 

in thin sections, but when present, indicate a reverse movement. 

Rare asymmetrically sheared folds with hinges at high angle to 

the lineation suggest a reverse movement. Most asymmetric folds 

however, are of "s" and "z" symmetry with hinges oriented 

parallel to the mineral and stretching lineation. They are 

occasionally associated with larger folds, making them
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unpractical as kinematic indicators as long as the fold geometry 

in the zone has not been unraveled. Sheath folds are locally 

developed but could not be used as kinematic indicators due to 

the poor exposure.

Kinematic indicators support previous evidence pointing 

toward a complex tectonic history of the area (Davidson et al. 

1984, Nadeau 1984, Schwerdtner 1987) . The normal movement, also 

recognized in the Parry Sound Domain, appears to postdate the 

thrusting event and was ascribed by previous workers to 

relaxation of the crust after thrusting (Nadeau 1984, Davidson 

et al. 1984). It could also be related to different vectors of 

movement during the same tectonic event (Hanmer 1988) .

Microstructure

Microstructural analysis can prove useful to determine the 

conditions and timing of deformation with respect to 

metamorphism. It can also be used to characterize units. The 

microstructural analysis concentrates on the rocks of the Parry 

Sound Domain. The Britt Domain and the Parry Sound Shear Zone 

were not studied in detail because recrystallization is 

advanced, preserving little of the deformational history. 

Substructure differences would be subtle (i.e. size of 

recrystallized crystals, crystallographic orientation) whose 

analysis exceed the scope of this report.
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Parry Sound Domain

Mafic Gneiss (unit 10) Leucocratic Gneiss (unit 11) Metagabbroic

Rocks (unit 12) and Metadiorite (unit 13a)

In general, the least deformed samples contain medium- 

grained clinopyroxene with straight cleavage planes and under 

crossed polar, in transmitted light microscopy, sharp crystal 

extinction. The associated dark green hornblende is commonly 

found to have an opaque phase exolved along the cleavage planes. 

Evidence of strain in medium-grained plagioclase crystals is 

expressed by albite and pericline mechanical, twins. Twin planes 

are locally faintly curved and offset by kinks. Recovery 

substructures such as undulatory extinction (Vernon 1975) are 

common but subgrains are rare. Grain boundaries are serrated 

and rimmed by fine-grained recrystallized plagioclase. Quartz 

crystals are rare, and are embedded in the recrystallized mantle 

part of the core-mantle structure (White 1976) developed in 

plagioclase. Garnet may be present as euhedral medium-grained 

crystals which are generally concentrated in aggregates.

In the more deformed samples, pyroxene is notably absent. 

Instead, the main ferromagnesian mineral is pale green 

hornblende. Hornblende occurs as fine-grained crystals forming 

l mm sized inclusion-rich elongated pods. Dark brown biotite 

flakes may be oriented parallel to the hornblende pods, or forms
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fans around an opaque crystal. The garnet is partly replaced by 

hornblende, and biotite grows in the cores. Locally/ euhedral 

fresh garnet crystals are present. The opaque phase is rimmed 

by the ferromagnesian minerals. Large plagioclase 

porphyroclasts are occasionally observed and are characterized 

by subgrains and undulatory extinction. They are rarely 

twinned. The large plagioclase crystals are embedded in 

anastomosing bands of fine-grained plagioclase and quartz, 

characterized by sharp extinction and "foam 11 texture. Quartz 

may contain evidence of internal strain in the form of 

undulatory extinction and subgrains.

Meta-anorthosite (unit 15)

Nadeau (1984) made a thorough analysis of the Mill Lake 

leucogabbro deformational substructures, south of the map area 

and the microstructure of samples of unit 15 from the map area 

is very similar to that noted by Nadeau.

Weakly strained samples contain clinopyroxene crystals that 

recrystallized into two or three smaller crystals, all rimmed by 

smaller hornblende crystals forming weakly elongated pods. 

Plagioclase crystals locally show oscillatory zoning, some 

contain Carlsbad twins. Albite and pericline mechanical twins 

are common and recrystallization is well developed around the 

large crystals.
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In more intensely deformed samples, the clinopyroxene has 

disappeared to be replaced by fine-grained elongated hornblende 

clusters. Brown biotite flakes are small and associated with 

the hornblende. Small euhedral garnet crystals tend to grow at 

the plagioclase-hornblende interface. Where the mafic content 

is low (<5%) t the plagioclase crystals are commonly polygonized, 

twin planes are curved and recrystallized mantles are thin. 

With higher mafic mineral content/ plagioclase crystals 

recrystallized more readily and polygonization is not as well 

developed. Small quartz crystals may be dispersed in the 

recrystallized mantle.

Comparison of the Mafic Gneiss, Leucocratic Gneiss, Metadiorite, 

Metagabbro, and the Meta-anorthosite

These units differ by their gneissosity, and the 

deformation of plagioclase crystals. In the dioritic gneiss, 

the gneissosity is developed at a finer scale, as the isolated 

ferromagnesian clusters become connected with increasing strain 

and/or mafic content. Conversely, in the mafic gneiss, 

plagioclase laminae are repeated less commonly and are finer in 

character than the mafic clusters of the diorite gneiss. More 

important, in the metadiorite, the plagioclase crystal 

substructures tend to reflect more accumulated internal strain 

before recrystallization, as subgrains abound while the
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recrystallized mantle (White 1976) is very thin. In the mafic 

gneiss, subgrains are not as common and the recrystallized 

mantles appear wider. Conversely/ in the meta-anorthosite, 

plagioclase crystals of definite igneous origin are commonly 

observed as suggested by the presence of Carlbad twins.

This difference in the plagioclase microstructure may 

reflect a combination of factors, such as bulk composition, 

mineral modes, plagioclase composition, fluid composition, pre 

existing fabric, and overall strain and metamorphic history. 

The difference in ductile behavior of the plagioclase is 

probably one of the factors that influenced the contrast between 

the more competent metadiorite, metagabbro and leucocratic 

gneiss and the less competent mafic gneiss, and to some extend, 

their relative field distribution.

Metagranodiorite and Metagranite

The characteristic quartz ribbon fabric is ubiquitous in 

most samples. Medium-grained quartz crystals (2-3mm) contain 

numerous subgrains giving a banded extinction, and locally 

polygonization. With increasing strain, the crystals' shape 

becomes wormlike, extinction becomes undulatory to banded, and 

subgrain boundaries develop perpendicular to the crystals' long 

axis. No more than half and more commonly one-fifth of the 

quartz present in thin section recrystallizes in ribbons. The
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rest defines fine-grained recrystallized matrix where recovery 

structures such as undulatory extinction coexist with 

recrystallization textures such as serrated and high angle 

boundaries.

Blastomylonite samples preserve few quartz ribbons as 

"foam" texture dominates the fabric. Secondary 

recrystallization structures such as grain boundary bulging is 

locally observed.

Potassium feldspar crystals commonly display patchy 

perthitic exsolution. Undulatory extinction is pronounced and 

accompanied by fine bands of recrystallized feldspar forming 

core-mantle structures around porphyroclasts (White 1976). In 

contrast to quartz, the feldspars never developed ribbon shapes 

and instead form subgrain boundaries at high angles to the 

foliation. The new grain may be perthitic in which case 

exsolution occurs along fine meshes, a feature described by 

White and Mawer (1988).

Britt Domain

In all the quartzofeldspathic-rich rocks (units l, 3 and 

4), the mineral substructures are similar to those observed in 

rocks of the PSSZ, and suggest little accumulated internal 

strain, but very advanced recrystallization. Plagioclase
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crystals have sharp boundaries/ growth and mechanical twins, 

rare undulatory extinction and no subgrains. Biotite and 

hornblende show no evidence of internal strain. Garnet may 

locally be fractured perpendicular to the foliation. Quartz is 

the only mineral whose substructures indicate some evidence of 

accumulated internal ductile strain. The grain boundaries may 

be serrated and subgrains may be present. It occasionally forms 

ribbons, but a polyhedron shape is more common, reflecting 

complete recrystallization.

Parry Sound Shear Zone

In all the units, the ferro-magnesian minerals are well 

recrystallized, have sharp grain boundaries and no undulatory 

extinction. Plagioclase crystals contain little evidence of 

internal strain. The neocrystals show both growth and 

mechanical albite twins. Boundaries are sharp, and normal 

zoning is common, recording retrogressive metamorphic conditions 

(Nadeau 1984) . Grain boundary bulging is commonly observed in 

metamorphically layered gneiss, indicative of secondary 

recrystallization. Quartz crystals display undulose to banded 

extinction and may contain some subgrains. It very commonly 

forms ribbons. Two generations of garnet are present. The 

first one is poikiolitic and shows extensive fracturing and 

grain size reduction, while the later one is subhedral, 

inclusion-free and may overprint the gneissosity.

119



Discussion

The microstructure of the map area is typical of ductile 

deformation occurring at temperatures of at least 550C, above 

which feldspar crystals behave ductilly. Evidence points toward 

deformation beginning at upper amphibolite facies, where 

pyroxene become unstable, and continue in a retrogressive 

metamorphic regime, as suggested by the normal zoning in the 

plagioclase feldspars. Rocks of the Britt Domain and the Parry 

Sound Shear Zone appear more recrystallized than the rocks of 

the Parry Sound Domain. This may indicate that the Parry Sound 

Domain has potentially preserved a more complete record of the 

tectonism of the area.

METAMORPHISM 

Overview

Metamorphic facies were determined in the field by 

recording mafic mineral assemblages and colouration of fresh 

feldspars. Field observations were locally verified 

petrographically. On Map .... (back pocket), metadioritic (unit 

13) and metagabbroic rocks (unit 12) and mafic and leucocratic 

gneisses (units 10 and 11) were not categorized according to 

mineral assemblages because of their fine grain size.
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Colouration of fresh feldpars was particularly useful in 

the field in assigning metamorphic grade to mafic mineral-free 

and mafic mineral-poor metadioritic rocks (unit 13). Olive 

green and brown feldspars are present in rocks preserving 

granulite facies metamorphic assemblage. Leucocratic 

metadiorite (unit 13b) containing some olive coloured feldspars 

are considered to be partially retrogressed from granulite to 

amphibolite facies.

Marbles are calcitic and no diagnostic metamorphic mineral 

assemblages are present.

Parry Sound Domain

Granulite and amphibolite facies mineral assemblages occur 

throughout the Parry Sound Domain. Approximately 35 * of 

outcrops are at granulite grade, however, there are many 

outcrops where metamorphic grade is undetermined.

In Figure 16, the number l indicates the presence of 

granulite facies recognized by the presence of olive coloured 

feldspars. This was easily done for unit 13 and parts of unit 

11. The number 2 indicates where the assemblage clinopyroxene- 

hornblende was recorded in the field. Petrographic studies 

indicate that orthopyroxene is present in some parts of units 10 

and 11 where clinopyroxene exceeds hornblende in abundance.
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Orthopyroxene was not observed in unit 12a or in the 

Raganooter Lake body during field investigations and limited 

thin section study, but may be present. The absence of 

orthopyroxene might be attributed to composition control as it 

seems unlikely that the Raganooter Lake body and unit 8a have 

escaped the granulite grade metamorphism recorded widely in the 

Parry Sound Domain. Units 12a and 12b, lOabc and some of llabc 

and the anorthositic rocks do not have olive brown coloured 

feldspars.

Petrographic studies indicate that amphibolite facies 

metamorphism followed granulite facies metamorphism. The grade 

of metamorphism is independent of deformation state. Non- 

foliated to mylonitic rocks occur in both facies. Deformation 

probably occurred during both phases of metamorphism. Detailed 

petrographic studies beyond the scope of the present report are 

required to investigate whether, for example, an amphibolite 

facies mylonitic gneiss formed during an amphibolite facies 

event or whether it is a retrograded, formerly granulite facies 

mylonitic gneiss.

Reaction rims between carbonate and fragments in marble 

breccias indicates that development of the breccias occurred 

during or prior to metamorphism. This was also observed in the 

Central Metasedimentary Belt Boundary Zone where marble breccias
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occur (Easton 1986a).

Leucosome in metadiorite (unit 13a) and leucocratic gneiss 

(unit lla) contains pyroxene and indicates migmatization 

occurred during granulite facies metamorphism. Leucosome with 

hornblende and without pyroxene may reflect retrogression during 

amphibolite facies metamorphism as only one phase of 

migmatization was recognized.

High pressure and temperature conditions prevailed during 

granulite facies metamorphism. Many metagabbroic and 

anorthositic rocks contain the mineral assemblages garnet- 

clinopyroxene-plagioclase and hornblende-garnet-clinopyroxene- 

plagioclase which are diagnostic of high pressure granulites 

(deWard 1965). Davidson et al. (1984) note that the assemblage 

hypersthene-sillimanite near Parry Sound and within the Parry 

Sound Domain represents P-T conditions in the order of 9.5 kb 

and 9001 C. This assemblage was not observed in the three thin 

sections containing sillimanite from the map area, but it may be 

present in the area. Thompson (1983) reports an average 

temperature of 845 - 70| C for mafic gneisses with garnet~ 

clinopyroxene-plagioclase-oxide-apatite-quartz asssemblages in 

the Whitestone Lake area.

Clinopyroxene-garnet assemblages were observed at two 

localities in mafic gneiss and resemble rocks found elsewhere in
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the Central Gneiss Belt designated as pseudo-ecologites by 

Davidson et al. (1982). They point out that clinopyroxene in 

these rocks is not omphacitic, hence the designation as pseudo- 

ecologite.

Scapolite and carbonate were rarely found in the thin 

sections studied and provide evidence for C02 activity during 

metamorphism. Moecher and Essene (1986) point out that C02 was 

an important component of the metamorphic fluid in the Grenville 

Province but that it is not the dominant component. Moecher and 

Essene (1988) determined a X C02 of 0.5 at 7001 C and a 

fluid/rock ratio of 0.03 to 0.3 along the east margin of the 

Whitestone Anorthosite.

Mason (1969) describes an aureole around the Whitestone 

Anorthosite characterized by rusty weathering, high abundances 

of iron oxides and garnet -and a dense, fine grain size. He 

attributes these features to metasomatism during cooling of the 

intrusion.

Similiar features are present in the map area. Gneisses 

west of the Raganooter Lake body are unusually rusty weathering 

and meta-igneous rocks of unit 12 tend to be more garnetiferous 

approaching the Raganooter Lake body. The significance of this 

is unclear. The dense, fine grain size is observed in mafic and 

leucocratic gneisses adjacent to the Arnstein body and this is
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attributed to mylonitization. These mylonitic gneisses seem to 

have high concentrations of very fine-grained garnets relative 

to other gneisses. Rocks with disseminated, pinhead sized 

garnets may appear to be richer in garnet than rocks with fewer 

but coarser garnet aggregates.

Metamorphic assemblages in the Parry Sound Domain are 

attributed solely to regional metamorphism. There presently 

exists no evidence for metasomatism or contact metamorphism 

although contact metamorphism may very well have occurred.

Parry Sound Shear Zone

In contrast to the Parry Sound Domain, the Parry Sound 

Shear Zone contains mainly amphibolite facies mineral 

assemblages. Olive brown quartzofeldspathic gneiss occur at one 

location along the Kimakong River at the margin of the Parry 

Sound Domain (Figure 10).

Orthopyroxene surrounded by hornblende occurs in mafic 

gneisses in the Whitestone Lake area (Mummery 1972) and it seems 

likely that retrogression from granulite facies has occurred in 

at least some parts of the Parry Sound Shear Zone. Hornblende- 

clinopyroxene assemblages are common in the Arnstein body and 

occur locally in mafic gneisses and in metadiorite in the shear 

zone. Metamorphic clinopyroxene mantled by hornblende is
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consistent with retrogression from granulite to amphibolite 

facies.

Occurrences of clinopyroxene in the shear zone in both the 

Ferrie River and Whitestone Lake areas suggest a lateral 

variation in pH20 during metamorphism, decreasing eastward 

towards the relatively anhydrous Parry Sound Domain. In the 

field, clinopyroxene is present near the Whitestone Anorthosite 

in the Whitestone Lake area, and is common mainly near the Parry 

Sound Domain in the Ferrie River area. Mummery (1972) notes a 

definite increase in modal abundance of pyroxene in thin section 

as the contact of the Whitestone Anorthosite is approached.

Hornblende rather than cummingtonite (Miyashiro 1973) and 

the assemblage kyanite-muscovite-biotite-garnet-quartz indicate 

moderate pressure conditions in the Parry Sound Shear Zone. 

Nadeau (1984) makes similiar conclusions for the shear zone near 

Parry Sound.

Davidson et al. (1982) note that kyanite is the dominant 

stable aluminum silicate in the Parry Sound Shear Zone whereas 

sillimanite is in the Parry Sound Domain. Clearly, pressures 

during metamorphism in the shear zone were lower than during the 

earlier granulite metamorphism, preserved in the Parry Sound 

Domain.
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Nadeau (1984) cites sheared, folded leucosome stringers in 

quartzofeldspathic gneiss as evidence for a pre-shear 

migmatization, anatexis event and that the maximum P-T 

conditions have not exceeded those of the minimum melting curve 

for the granitic system during development of the shear zone. 

Similiar observations and interpretations apply to the map area

Scapolite was rarely observed and carbonate is absent in 

thin sections examined from the shear zone indicating variable 

pC02 and that C02 was not a significant component of the 

metamorphic fluid.

Britt Domain

Mineral assemblages in the Britt Domain record mainly 

amphibolite facies metamorphism with no evidence of 

retrogression from granulite facies. These assemblages include 

garnet-biotite, garnet-biotite-hornblende, garnet-biotite, 

epidote-biotite-hornblende, and epidote-biotite.

Granulite facies assemblages are present, however, in the 

coronitic metagabbros of the Britt Domain. Davidson and van 

Breemen (1988) suggest that the corona reactions are the result 

of metamorphism.

Davidson et al.(1982) point out that sillimanite is
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widespread, though rare, in the Britt Domain while kyanite 

occurs only locally as corroded relics with stable sillimanite. 

Sillimanite and kyanite were not observed during mapping or in 

petrographic studies in the Britt Domain although it is 

reasonable to assume that they exist. Their presence would 

indicate upper amphibolite facies.

Epidote-hornblende-biotite assemblages are indicative of 

medium pressure metamorphism, lower than in the Parry Sound 

Domain.

Granitic leucosome common in the Britt Domain parallels the 

regional fabric defined by other forms of foliation and suggests 

that migmatization was syn-deformational. Two generations of 

leucosome are present locally, indicating continuous 

migmatization during deformation. However, there is no evidence 

for contemporaneous anatexis and shearing or anatexis following 

shearing.

Gradational contacts between leucosome and host gneiss 

suggest in situ anatexis and thus that the maximum P-T 

conditions had exceeded those of the minimum melting curve for 

the granitic system at the present level of erosion.

Quartz Veins and Patches
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Veins and irregular shaped patches of white quartz occur 

locally in the Britt Domain and rarely in the Parry Sound Domain 

and the Parry Sound Shear Zone. Veins commonly have irregular 

strikes and widths and are generally one to two centimetres 

wide, although locally they are up to 20 to 70 cm wide. Patches 

are generally less than 3 m in maximum dimension. The veins, 

which are continuous or discontinuous on outcrops, are usually 

discordant to foliation. They cross-cut undeformed pegmatites 

and are not disrupted or transposed, indicating post tectonic 

emplacement.

White quartz veins contrast with the thin to very thin, 

typically disrupted, grey quartz bands which locally define 

foliation in the Britt Domain and the Parry Sound Shear Zone.

Cooling History

Regional metamorphism and deformation was followed by 

uplift and cooling of the rocks. Cosca and Essene (1988) report 

that rocks in the Central Gneiss Belt cooled to 500|C 

temperatures at 1000-970 Ma on the basis of high resolution 

40ArX39Ar thermochrometry on hornblendes. They calculate 

average unroofing rates of 0.07 to 0.14 km/Ma which are an order 

of magnitude slower than those inferred for active orogenic 

belts such as the Himalayas and the Alps. They also suggest 

that significant movement in and near ductile shear zones in the
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Central Gneiss Belt last occurred at temperatures near or above 

the closure temperature for argon. This would include the Parry 

Sound Shear Zone and parallel shear zones in the Britt and Parry 

Sound Domains.

There is some uncertainity about this data and its 

validity. The slow unroofing rates are at odds with faster 

rates calculated for the Central Metasedimentary Belt (Berger 

and York 1981) and Labrador (Dallmeyer and Rivers 1983) .

Dallmeyer and Sutter (1980) report average 40ArX39Ar ages 

of 980 Ma for hornblende and 945 Ma for biotite from the 

Whitestone diorite which is correlative with unit 13 in the map- 

area. The close agreement between the biotite and hornblende 

ages is attributed to rapid uplift.

AEROMAGNETIC DATA

The Ferrie River area is included in the Ferrie Sheet 

aeromagnetic map (ODM 1953), scale 1:15 840 and the Golden 

Valley Sheet (GSC 1965) at a scale 1:63 360.

Aeromagnetic contours are generally concordant with the 

regional structural fabric. Oval-shaped contours with long axes 

parallel to the northwest to northeast trending are common. 

Oval-shaped contours with easterly trending long axes are
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coincident with the diabase dike in the northern part of the 

map-area (Figure 17).

The Parry Sound Domain is characterized by steep magnetic 

gradients and a wide total field (3200-4500 gammas). The Parry 

Sound Shear Zone and the Britt Domain are characterized by more 

widely spaced magnetic contours and a narrower total field range 

(3600-4300 gammas). The Raganooter Lake and Arnstein bodies are 

also characterized by wide contour spacing and a narrow total 

field (3600-3900 gammas).

About 45 percent of the Parry Sound Domain has readings of 

4000 gammas or greater (Figure 17) corresponding to parts of the 

widest belt of mafic gneiss (unit 10) and with parts of the wide 

belts of metagabbro (unit 12), leucocratic gneiss (unit 11) and 

metadiorite (unit 13). The magnetic highs in the western part 

of the Parry Sound Domain have steeper gradients than those in 

the eastern part. The widest contour spacing and lowest total 

field in the Parry Sound Domain is correlated with the wide belt 

of granodioritic to granitic gneisses (unit 13) between the two 

branches of the Ferrie River.

Magnetic readings over 4000 gammas are rare in the Britt 

Domain and in the Parry Sound Shear Zone. In the Britt Domain, 

a magnetic reading of greater than 4000 gammas (Figure 17) 

corresponds to a hornblende-plagioclase body. Magnetic highs

131



over 4000 gamma in the Parry Sound Shear Zone (Figure 17) 

correspond to biotite and quartzofeldspathic gneisses. The 

Britt Domain/Parry Sound Shear Zone boundary region is not 

distinctive magnetically.

AIRBORNE GAMMA-RAY SPECTROMETRIC DATA

Radioactive anomalies are included in the Ferrie Sheet 

aeromagnetic map (ODM 1953) but none occur in the Ferrie River 

area. There are no maps which show residual total fields for 

the Parry Sound area.

REGIONAL CORRELATION

The metamorphic, structural and lithological character of 

the Parry Sound and Britt Domains and the Parry Sound Shear Zone 

are similiar in both the Ferrie River and the Whitestone Lake 

areas (Bright 1987) . Many distinctive lithologies (biotite 

gneiss, quartzose gneiss, straight gneiss) in the Parry Sound 

Shear Zone and the marginal granitoid orthogneiss in the Britt 

Domain occur at the same structural levels in the Whitestone 

Lake area and near Parry Sound.

Problems in direct correlation of units in these two map

areas result from the different field interpretations and

classifications of mafic to intermediate meta-igneous rocks in
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the Parry Sound Domain. Units 12 and 13 in the Ferrie River 

area correlates with both units 13 (mafic to intermediate 

gneisses) and unit 15 (dioritic suite rocks) in the Whitestone 

Lake area (Bright 1987) (Figure 18). Units 10 and 11 in the 

Ferrie River area also correlate with unit 15 in the Whitestone 

Lake area. Unit 13d correlates with Bright's (1987) unit 14 

(granitic to granodioritic gneisses).

Some correlations can also be made between the Ferrie River 

area and Lount Township (Satterly 1956). The widest belt of 

metagranodiorite-granite (unit 13) in the Ferrie River area is 

evident in Lount Township as granitic gneiss (unit 8) (Figure 

19). Several narrow belts of similiar rocks east and west of 

South Boundary Lake in Lount Township lie at comparable 

structural levels and may be continuous.

The narrow marble belt (unit 3) of Satterly 1956) extending 

along Rye Lake in Lount Township cannot be traced into the 

Ferrie River map area. However, marble bands near Snowshoe Lake 

lie at approximately the same structural level, as do outcrops 

of marble east of Rye Lake in Lount Township (Figure 19). These 

attest to the regionally extensive nature of marble at 

relatively discrete structural levels.

Metagabbro (unit 4d) in the northwestern corner of 

Satterlys map is part of the Raganooter Lake body. Satterly
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outlines several bodies of unit 4d and it is likely that they 

are similiar to the anorthositic suite (unit 15).

Units 11, 12 and metadiorite (unit 13a) in the map area are 

roughly correlative with unit 2a of Satterly (1956) 

(amphibolite, hornblende and hornblende-plagioclase gneiss) 

north of Big Deer Lake while unit 10 is correlated with units 2a 

and 2ag of Satterly (1956) (garnet amphibolite, garnet- 

hornblende gneiss and garnet-pyroxene gneiss) in the South 

Boundary Lake area. The greater affinity of garnet with mafic 

gneiss (unit 10) relative to metadiorite (unit 13a) and 

leucocratic gneiss (unit 11) is also apparent on the west side 

of Satterly's (1956) map.

Relative proportions of felsic to mafic-intermediate rocks 

are similar in the two map areas. Approximately 80 percent of 

the Parry Sound Domain in Lount Township (Satterly 1956) is 

underlain by unit 2 whereas approximately 75 percent of the 

Parry Sound Domain in the map area is underlain by units 10, 11, 

and 12.

The metamorphic character of the Parry Sound Domain in the 

Ferrie River map area and in Lount Township appear similiar. 

The structural character of the west half of Lount Township is 

similiar to that in the Ferrie River area with foliation 

trending mainly east and dipping to the south. Satterly (1956)
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outlines a large, east trending open fold in the east half of 

his map area which closes to the east. This is outlined in 

Figure 19 by the narrow, continuous marble belt. There are no 

structures of similar scale in the map area.

GEOCHRONOLOGY

Metasedimentary rocks (units 7, 8 and 9) and mafic and 

leucocratic gneisses (units 10 and 11) are the oldest rocks in 

the Parry Sound Domain and Shear Zone. It is not known whether 

the metasedimentary rocks are older or are the same age as the 

meta-igneous rocks. This group of rocks has been intruded 

successively by bodies of metagabbroic rock (unit 12), 

metadioritic rock (unit 13), and metagranite (unit 14) 

(McRoberts, in preparation). Metadioritic rocks are correlated 

with the McKellar Gneiss south of the map area which has a 

crystallization age of 1425+/-75 Ma (Van Breemen et al. 1986).

Anorthositic rocks (unit 15) are probably younger than the 

metadioritic rocks, as they are probably the same age as the 

Whitestone body, namely 1350+/-50 Ma (van Breemen et al. 1986) . 

Granitic gneiss (unit 14) is not present in the anorthositic 

bodies and is probably older. Metagabbro dikes (unit 16) in the 

Raganooter Lake and Arnstein bodies are locally foliated and 

post-date at least same deformation.
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Easton (1986b) shows that a pre-1550 Ma chronology has not 

been documented for meta-igneous rocks in that part of the 

Central Gneiss Belt which includes the Britt and Parry Sound 

Domains. Consequently, granitoid orthogneisses (units 3 and 4) 

in the Britt Domain may be younger than 1550 Ma and may have 

roughly similiar ages of crystallization as the Britt Pluton 

(1456.5 +8.5X-5.9 Ma) and the Marginal Orthogneiss (Nobel 

Gneiss) (1346 +69X-39 Ma) dated by van Breemen et al. (1986) .

Xenoliths of leucocratic quartzofeldspathic gneiss (unit 

la) and of biotite gneiss (unit 2b) in units 3 and 4 partly 

record temporal relationships in the Britt Domain. The temporal 

relationships between units l and 2 and between units 3 and 4 

however are not known. Bands of mafic gneiss in units l, 3 and 

4 may indicate that unit 5 is relatively late, if these are 

dikes. Some or all may alternatively be deformed xenoliths. 

Coronitic metagabbros (unit 6) give an apparent age of 

crystallization between 1.20 and 1.14 Ma (van Breemen et al. 

1988) and are probably younger than the granitoid orthogneisses.

Anatexis and some of the deformation in the Parry Sound 

Domain occurred during granulite facies metamorphism dated at 

1161+/-31 Ma (van Breemen et al. 1986) . van Breemen et al. 

(1986) date shearing at 1159 +4/S Ma and 112H-/-5 Ma in the 

Parry Sound Shear Zone and these ages probably apply to the 

discrete shear zones in the Parry Sound Domain. Clearly,
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amphibolite metamorphism deformation as recorded mainly in the 

Parry Sound Shear Zone post-dates granulite metamorphism 

deformation. Shear related deformation of leucosome in the 

Britt Domain probably also occured in the period between 1161 

and 1159 Ma.

Anatexis in the Parry Sound Shear Zone and in the Britt 

Domain pre-dates shearing, however, anatexis in the Britt Domain 

is synochronous with the second generation of folding and 

appears to post-date some deformation recorded in mafic 

interlayers in units Ib and Id.

Granitoid pegmatites (unit 20) are pre-, syn- and post 

tectonic. Quartz veining post-dates pegmatite emplacement. The 

diabase dike, emplaced at roughly 575 Ma represents the latest 

igneous activity in the map area. The dike follows a lineament 

which may be either a joint or fault of Late Proterozoic age.

ECONOMIC GEOLOGY 

Mineral Exploration

Mineral exploration in the Parry Sound and surrounding area 

dates back to the nineteenth century; however, there is no 

record of exploration within the map area at the Assessment 

Files Research Office, Ontario Geological Survey, Toronto (AFRO) 

or at the Resident Geologist's Office, Dorset. Satterly (1956)
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describes several mineral occurrences which have been the focus 

of exploration in Lount Township east of the map area, including 

magnetite, copper, feldspar, garnet, graphite, mica, molybdenum, 

rare earth elements, and radioactive minerals.

Mineralization

Mineralization consisting of minor amounts of fine-grained, 

disseminated pyrite was encountered at 20 locations shown on 

Figure 20 during the course of mapping. Most of this 

mineralization occurs in mafic gneiss (unit 10) within the Parry 

Sound Domain but is also encountered in the Arnstein and the 

Raganooter Lake bodies (unit 15) and in hornblende-plagioclase 

gneiss (unit 5) in the Britt Domain.

Table 10 lists precious and base metal analyses for these 

mineralized samples and for selected non-mineralized samples. 

Encouraging analyses for platinum and palladium were obtained 

from the unmineralized diabase dike in the Parry Sound Shear 

Zone and from a mineralized hornblende-plagioclase gneiss in the 

Britt Domain. The other analyses show only background values of 

platinum and palladium.

RECOMMENDATIONS FOR EXPLORATION 

Metallic Mineralization
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The Parry Sound Domain and the Parry Sound Shear Zone, with 

high proportions of mafic rocks, are the most favourable 

exploration targets for platinum and palladium.

Industrial Minerals

Marmont and Johnston (1987) suggest that anorthositic rocks 

could be employed as a substitute for materials used in the rock 

wool, glass fibre and glass industries. The anorthositic 

central core of the Raganooter Lake body outlined in Figure 21 

is the most promising exploration target for the commodity.

Calcitic marble, found mainly as marble breccia within the 

Parry Sound Domain (Figure 22), represent a potential source of 

basic refractories and flux in the filler industry. It also can 

be used as a neutralizing agent in agriculture and acid lakes 

and for cement production, gas desulphurization and as poultry 

grit (Marmont and Johnston 1987) . The marble in the map area is 

medium to coarse grained and generally contains up to 3 percent 

fine-grained silicate minerals. Marmont and Johnston (1987) 

point out that a reasonably pure ground product can be produced 

by conventional milling methods from an impure marble.

Building Stone Potential

Marmont and Johnston (1987) evaluated the building stone
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potential of granitoid orthogneisses/ coronitic metagabbro and 

anorthositic suite rocks in the Parry Sound-Powassan area 

excluding those in the map area. Several relevant observations 

and conclusions concerning these rocks are given below.

The building stone potential for granitoid orthogneisses 

common in the Britt Domain is low due to their unpredictable 

textural and structural variations over short, distances.

Individual bodies of coronitic metagabbro have consistent 

texture, mineralogy and grain size which are favourable for 

building stone application. However, their small outcrop size 

and prominent jointing are not favourable characteristics.

Portions of the anorthositic Raganooter Lake body without 

foliation are compositionally and texturally homogeneous and may 

represent favourable building stone.
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Figure 2 Domains and subdomains in the Parry Sound region of the 
Central Gneiss Belt.
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Figure 4 Distribution of anorthositic rocks (unit 15) in the 
Ferrie River area.
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Figure 5 Distribution of anorthositic rocks (unit 15) in the
northern Parry Sound Domain and Parry Sound Shear Zone
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Figure 6 Location of diabase dikes (unit 21) in the Ferrie 
River/Lount Township area.
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Figure 9 Parry Sound Domain structural subdomains
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Britt Domain: Structural Subdomains
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Figure 11 Britt Domain structural subdomains
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legend as Figure 8
O 500m

Figure 15 Weller Lake area, in the northwest corner of the map 
area.
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Figure 18 Correlation of mafic to intermediate meta-igneous rocks 
in the Parry Sound Domain for the Ferrie River and 
Whitestone Lake areas.
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Photograph 1: Migmatitic quartzofeldspathic gneiss of unit l south of Illfed 
Lake near the Parry Sound Shear Zone

Photograph 2: Sheared, migmatitic quartzofeldspathic gneiss of unit l south of 
111 fed Lake near the Parry Sound Shear Zone
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Photograph 3: Clotty textured leucocratic gneiss (unit 11) near the Maple Island
Road

Photograph 4: Migmatitic leucocratic gneiss (unit 11) near the Ferrie River
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Photograph 5: A clotty textured meta-leucogabbro of unit 12 east of Hesman Lake

Photograph 6: Metagranodiorite with leucocratic gneiss interlayers (unit 13n)
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Photograph 7: Sub-ophitic textured gabbroic anorthosite in the Raganooter Lake
body with thin granitoid vein. North of Raganooter Lake.

Photograph 8: Metagabbro dikes (unit 16) in sheared gabbroic anorthosite in the
Arnstein body. . ~ ~i b y





Photograph 9: Irregularly layered mafic gneiss (unit 14) in the west branch of 
the Parry Sound Shear Zone west of Hesman Lake.

Photograph 10: Straight gneiss (unit 19) along the western margin of Parry Sound 
Shear Zone south of II l fed Lake.



Photograph 11: F2 Isoclinal mesoscopic fold in quartzofeldspathic gneiss and 
mafic gneiss of the Britt Domain. The arrow points north. 
(31E/13-UTM17, E579254, N5074984)
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Photograph 12: F3 Mesoscopic fold in the augen orthogneiss (unit 3), north of 
Wellar Lake (31E/13-UTM17, E579900, N5079744). Note S2 
gneissosity is easterly trending and is cut by S3 axial planar 
gneissosity. The left side of the lower edge of the 
photograph points north.

172



Photograph 13: Complex contact and gneissosity relationships in the Garnet
porphyroblastic orthogneiss (unit 4). An S2 gneissosity is 
asymmetrically folded by z-folds, and cut by a later S3 
gneissosity, developed along the short limbs of the z-folds 
Arrow points to the north.(31E/13-E579900, N5079744).
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Photograph 14: Micro-ductile shear in metagranodiorite (unit 13d) of the Parry
Sound Domain, indicating a normal movement (31E/13-E587598, 
N5074463).
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Photograph 15: C-C' mylonitic fabric in a muscovite-biotite-garnet schist (unit
9) of the Parry Sound Shear Zone (31E/13-E581031, N5074504) 
indicating a normal movement.
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Photograph 16: S-C mylonitic fabric in a biotite-hornblende schist (unit 18) of
the Parry Sound Shear Zone (31E/13-E581630, N5067621) 
suggesting a normal movement.
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fftBLE 1. TABLE OF LITHOLOGIC UNITS IN THE FERRIE RIVER AR
EA,

PHANEROZOIC

CENOZOIC

QUATERNARY

RECENT

Organic swamp and fluvial deposit

PLEISTOCENE

Till, ice contact drift, glaciofluvial and 

glaciolacustrine deposits

UNCONFORMITY

PRECAMBRIAN



FERRIE RIVER TABLES

L TE PROTEROZOIC

MAFIC INTRUSIVE ROCKS

Unmetamorphosed, undeformed diabase dike

INTRUSIVE CONTACT 

h DOLE PROTEROZOIC

FELSIC INTRUSIVE ROCKS

Deformed and undeformed syenite and granite pegmatite, 

fine-grained, massive and foliated granitoid bands, 

feldspar porphyry dike

INTRUSIVE CONTACT

PARRY SOUND DOMAIN AND PARRY SOUND SHEAR ZONE 

STRAIGHT GNEISSES

Thinly layered gneiss with granitoid and amphibolite 

components, with anorthositic and mafic components, of 

quartzofeldspathie composition

MAFIC GNEISSES 178



-ERRIE RIVER TABLES

Massive to foliated mafic gneisses, mafic gneiss with 

variably disrupted granitoid bands, biotite-bearing 

gneisses, garnet—bearing gneisses, interlayered mafic and 

quartzofeldspathic gneisses, porphyroclastic gneisses

QUARTZOFELDSPATHIC GNEISSES

Foliated to layered hornblende—biotite and 

garnet-hornblende-biotite quartzofeldspathie gneisses, 

leucocratic quartzofeldspathic gneisses, augen gneisses, 

massive to foliated garnet-hornblende quartzofeldspathic 

gneiss and leucocratic quartzofeldspathic gneiss, 

porphyroclastic quartzofeldspathic gneiss

MASSIVE TO FOLIATED METAGABBRO 

ANORTHOSITE SUITE ROCKS

Anorthosite, gabbroic anorthosite, anorthositic gabbro, 

gabbro, pyroxenite, pegmatitic anorthositic rocks, 

mylonitic anorthositic rocks, layered gneiss

FOLIATED, LINEATED AND LAYERED GRANITIC GNEISSES 

METADIORITIC ROCKS

Hornblende and hornblende 4- pyroxene met ad i or i t e, met a—quartz
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F ^RRIE RIVER TABLES

diorite, granite to granodiorite, garnetiferous, 

rnigrnat it i c, layered and sheared varieties.

METAGABBROIC ROCKS

Hornblende and hornblende — pyroxene rnetagabbro and rneta- 

leucogabbro, garnetiferous, layered, and sheared varieties

LEUCOCRATIC GNEISSES

Massive to foliated leucocratic gneisses, pyroxene 

bearing, hornblende-pyroxene bearing, hornblende bearing, 

garnetiferous varieties

MAFIC GNEISSES

Massive to foliated mafic gneisses, mafic gneiss, 

pyroxene-bearing, hornblende—pyroxene—bearing, 

hornblende-bearing, garnetiferous varieties

BIOTITE GNEISSES, SCHISTS AND TECTONITES

Hornblende-biot ite gneiss, garnet-hornblende-biotite

gneiss, garnet-muscovite-biotite gneiss,

garnet-rnuscovite-b i ot ite schist, often porphyroclastic

QUARTZOSE GNEISS
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rERRIE RIVER TABLES

Foliated to layered quartzose gneiss, quartzose gneiss 

with mafic interlayers

MARBLE TECTONIC BRECCIA AND MARBLE

Calcitic marble breccia, calcitic marble, layered calcitic 

and dolomitic marble

BRITT DOMAIN

MAFIC INTRUSIVE ROCKS

Coronitic rnetagabbro and metagabbro 

MAFIC TO INTERMEDIATE GNEISSES

Biot ite-hornblende—plagioclase gneiss,

biotite-plagioclase-hornblende gneiss, garnetiferous,

sheared varieties

PORPHYROBLASTIC GRANITIC TO MONZONITIC ORTHOGNEISSES

Garnet porphyroblastic gneiss, garnet-hornblende 

porphyroblastic gneiss, fine grained, even grained to 

streaky textured gneiss, sheared varieties
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FtRRIE RIVER TftBLES

Monzonite, biotits—hornblende augen gneiss,

garnet-biotite-hornblende augen gneiss, megacryst ic gneiss, 

fine-grained, even grained to streaky textured gneiss, 

sheared gneiss

BIOTITE GNEISSES flND QUARTZOSE GNEISS

Epidote-biotite-hornblende quartzofeldspathic gneisses, 

graphite-biotite quartzofeldspathic gneisses, quartzose 

gneiss, sheared gneiss

QUPRTZOFELDSPftTHIC GNEISSES

Leucocratic quartzofeldspathic gneisses, 

quartzofeldspathic gneisses, gneisses with mafic 

interlayers, sheared gneiss
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TABLE 2 CHEMICAL ANALYSES OF UNITS l, 3, 4 AND 6 FROM THE BRITT DOMAIN

MAJOR OXIDES (Weight Percent)

SAMPLE NO.

SI02
AI203
Fe203
FeO
MgO
CaO
Na20
K20
TI02
P205
MnO
C02
S
H20+
H20-

LOI
TOTAL
S. G.

TRACE ELEMENTS

METHOD

Co AA
Cu AA
Ni AA
Zn AA
Be ICP/OES
Mo ICP/OES
Se ICP/OES
Sr ICP/OES
V ICP/OES
Y ICP/OES

1
GDM-0476

76.00
12.30
1.76
0.00
0.01
0.45
3. 19
5.11
0.15
0.01
0.02
0.06
0.01
0.00
0.00
0.20

99.20
2.64

(ppm)

1

C5
C5
C5
17
6

CIO
C2
20
7

64

2
GOM-0345

74.50
13.80
1.19
0.00
0.04
1.14
3.86
4.72
0.11
0.01
0.04
0.05
0.01
0.00
0.00
0.40

99.80
2.63

2

C5
C5
C5
21
a
ao

2
47
11
5

3
GDM-0514

67.00
14.40
1.39
3.99
0.97
2.85
3.90
2.99
0. 70
0.25
0. 10
0. 17
0.01
0. 51
0.00
0.40
99.20
2.72

3

4
GDM-04S2

71. 10
13.50
3.45
0.00
0.35
1.69
3. 19
5. 11
0.49
0. 19
0.06
0.09
0.01
0.00
0.00
0.30

99.40
2.67

4

C5
11
C5
60
3

CIO
7

106
19
63

5
GDM-0518

68.30
14. 10
4.91
0.00
0. 19
1.73
3.83
4.98
0. 50
0. 10
0.09
0.07
0.01
0.00
0.00
0.20

98.90
2. 70

5

C5
9

C5
121

3
no

6
106
10
67

6
GDM-1272

66.40
13.60
5.97
0.00
0.67
2. 56
2.86
4.94
0.92
0.36
0.11
0.06
0.01
0.00
0.00
0. 10

98.50
•2.73

6

9
6

c5
86
3

clO
13

229
53
48

7
COM- 1056

64.70
16.30
4.13
0.00
0.34
2.49
3.25
6. 18
0.39
0.13
0. 18
0. 18
0.01
0.00
0.00
0.20
98.30
2.70

7

5
11
C5
52
2

CIO
16

219
12
32

8
GDM-0201

59.60
19.40
5.17
0.00
0. 70
3.95
4. 16
4.93
0. 55
0. 17
0.11
0.08
0.01
0.00

' 0.00
0.20

98.90
2.73

8

8
5
6

79
2

CIO

10
459
33
23

9
GDM-0245

46.30
17.20
2.80
0.00
7.84
9. 70
2.34
0.45
1.89
0.21
0. 19
0.06
0. 01
0.26
0.05
0.60

99.30
3.26

9
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TABLE 3 CHEMICAL ANALYSES OF OF BIOTITE GNEISS (UNIT 9) 
AND QUARTZOFELDSPATHIC GNEISS (UNITS 17)

MAJOR OXIDES (Weight Percent)

SAMPLE NO.

SI02
AI203
Fe203
FeO
MgO
CaO
Na20
K20
Ti02
P205
MnO
C02
S
H20+
H20-

LOI
TOTAL
S. G.

TRACE ELEMENTS

METHOD

Co AA
Cu AA
Ni AA
In AA
Be ICP/OES
Mo ICP/OES
Se ICP/OES
Sr ICP/OES
V ICP/OES
Y ICP/OES

1
GDM-0020

56.60
17.20
4.66
8.32
5.63
2.51
1.97
0.83
1.10
0.01
0.20
0. H
0.08
0.68
0.00
0.10

99.90
3.08

(ppm)

1

8
7
8

62
1

no
3

437
30
16

2
GDM-1005

69.00
13.70
1.40
4.66
1.47
1.96
2.74
2.25
1.06
0.17
0.08
0.20
0.01
0.77
0.00
0.40

99.50
2.76

2

3
GDM-2680

64.30
15.20
6.70
0.00
1.46
2.89
3.18
3.41
0.84
0.20
0.12
0. 11
0.01
0.00
0.00
0.30

98.60
2. 74

3

11
5
6

92
2

(10

10
239

53
39

4
GDM-2487

71.10
11.50
7.38
0.00
0.67
1.94
2.45
3.39
0.80
0. 15
0.13
0. 19
0.02
0.00
0.00
0.00

99.50
2.77

4

6
17
^

110
1

UO
10

289
13
61
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TABLE A CHEMICAL ANALYSES OF MAFIC GNEISS (UNITS 10 AND 18) 
FROM THE FERRIE RIVER AREA

MAJOR OXIDES (Weight Percent)

SAMPLE NO.

Si02
A 1203
Fe203
FeO
MgO
CaO
Na20
K20
Ti02
P205
MnO
C02
S
H20+
H20-

LOI
TOTAL
S. G.

1
GDM-1704

48.80
14. 10
3.60
10.30
5.38
9.77
2.50
0.86
1.98
0.25
0.22
0. 10
0.03
0.94
0.00
0. 10

98.80
3.03

2
COM -908 5

46.50
16.40
4.38
8. 12
6.54
11.30
2.36
0.60
1.30
0. 32
0.20
1.31
0.01
0.57
0.08
0.90

99.99
3.10

3
GDM-0685

45. 10
18.90
3.80
9.65
5.52
9.61
2.82
0.30
2.74
0.03
0. 19
0. 11
0.03
0.54
0. 19
0.20

99.53
3.27

TRACE ELEMENTS (ppm)
METHOD l 2

Co AA 5

Cu AA 28
Ni AA ^
Zn AA 29
Be ICP/OES U
Mo ICP/OES UO
Se ICP/OES 3
Sr ICP/OES 186
V ICP/OES 11

Y ICP/OES 16
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TABLE 5 CHEMICAL ANALYSES OF LEUCOCRATIC GNEISSES (UNIT 11) 

MAJOR OXIDES (Weight Percent)

SAMPLE NO.

Si02
A 1203
Fe203
FeO
MgO
CaO
Na20
K20
Ti02
P205
MnO
C02
S
H20+
H20-
LOI
TOTAL
S. G.

1
GDM-0105

48.90
15.20
4. SO
10.10
5.28
8.68
3. 58
0.62
1.32
0.25
0.24
0.09
0.02
0.40
0.05
0.40

99.23
3. 12

2
GDM-2576

50.40
14.70
3.00
7.65
7.07
11.10
2.40
0.49
1.07
0.09
0. 18
0.12
0.02
0.63
0. 13
0.20

99.05
3.04

3
GDM-2186

50.50
17.40
4.37
7.05
5.20
8.42
3.89
0.69
1.23
0.43
0. 19
0.09
0.02
0.32
0.06
0.00

. 99. 86
2.99

4
GOM-2152

52.20
18.10
2.14
6.26
3.74
7.51
4.53
0.79
1.98
0.25
0.11
0.30
0.02
0.81
0.00
0.20

98.74
2.88
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TABLE 6 CHEMICAL ANALYSES OF METAGABBROIC ROCKS (UNIT 12), METADIORITIC 
ROCKS (UNIT 13) 

AND THE METAGABBRO DIKE (UNIT 16) FROM THE FERRIE RIVER AREA

MAJOR OXIDES (Weight Percent)

SAMPLE NO.

Si02
AI203
Fe203
FeO
MgO
CaO
Na20
K20
Ti02
P205
MnO
C02
S
H20+
H20-

LOI
TOTAL
S. G.

1
60M-0671

53.50
17.50
3.12
5.86
4. 17
7.55
4.06
1. 13
0.75
0.32
0. 15
0.04
0.03
0.66
0.05
0.4-0

98.89
2.90

2
GDM-2250

49.90
19.00
2.41
6.92
5.05
8.54
3.86
1.00
0.80
0.19
0. 13
0.62
0.01
0.85
0.00
0.60

99.28
2.93

3
GDM-2384

60.60
17.40
1.62
3.93
2.42
5.43
4.50
1.62
0.68
0.27
0.09
0.09
0.02
0.79
0.08
0.50

99.54
2.78

4
GDM-0617

57.80
15.30
5.58
5.06
0.02
2.95
3.81
7.16
0.60
0.15
6.31
0. 10
0.04
0.26
0. 16
0.00

99. 30
2.77

5
GDM-2061

58.80
17.80
2.08
3.86
2.66
5.95
4.46
1.34
0.74
0.25
0.12
0.06
0.01
0.30
0.00
0.10

98.43
2.82

6
GDM-2034

68.20
15.70
3. 18
0.00
0.84
2.74
5.01
2.59
0.35
0.08
0.08
0. 10
0.02
0.00
0.00
0.20

98.88
2.67

7
GDM-0181

45.80
18.30
3.54
8.52
6.79
10.20
2.41
0.96
1.43
0.34
0. 18
0.08
0. 14
i. 19
0.06
0.80

99.90
3.08
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TABLE 7: CHEMICAL ANALYSES OF PEGMATITES FROM THE FERRIE RIVER AREA

MAJOR OXIDES (Weight Percent)

SAMPLE NO.

S102
A 1203
Fe203
FeO
MgO
CaO
Na20
K20
Ti02
P205
MnO
C02
S
H20+
H20-

LOI
TOTAL
S. 6.

TRACE ELEMENTS

METHOD

Co AA
Cu AA
Ni AA
Zn AA
Be ICP/OES
Mo ICP/OES
Se ICP/OES
S r ICP/OES
V ICP/OES
Y ICP/OES

1
GDM-0353

73.40
15.50
1.55

NO
0.20
1.67
4.90
1.34
0.04
0.01
0.24
0.08
0.01

NO
NO

0.40
99.30
2.69

(ppm)

1

K5
K5
K5
13

2
ao

7
60

5
30

2
GDM-0414

68.50
14.60
3.22

ND
0.35
1.49
2.30
7.80
0.42
0.08
0.04
0.09
0..01

ND
ND

0. 10
98.90
2.64

2

6
8
^
60
U

no
5

233
18
31

3
GDM-0580

69.10
18.40
0.75

ND
0.07
3.58
6.12
0.70
0.08
0.02
0.02
0.09
0.01

ND
ND

0.30
99.10
2.66

3

^
(5
^
13

3
no
^

506
8
5

4
6DM-0649

73.20
13.30
2.86

ND
0.59
3.25
3.67
0.74
0.85
0.07
0.04
0. 10
0.01

ND
ND

0.20
98.80
2.69

4

6
8
^
30

2
UO

5
506

35
16
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TABLE 8: Classification of Pegmatite Dikes (after Cerny (1982) 
and Ginsburg et al.(1979))

I Pegmatite formation at shallow depths (1.5-3.5 km) (Miarolitic pegmatites). 
Pods of pegmatites in the upper parts of epi zonal granites, with cavities 
carrying piezoelectric quartz, opt i cal -grade fluorite, gem-quality beryl, 
topaz, etc.

II Pegmatite formation at intermediate depths (3.5-7 km) (Rare earth
pegmatites). Pegmatites with Li, Rb, Cs, Be,Ta, (Sn, Nb) mineralization, 
filling fractures in rocks of lower to middle amphibolite facies.

III Pegmatite formation at greater depths (7-8 to 10-11 km) (Mica-bearing
pegmatites). Hosted by metamorphic rocks of upper amphibolite facies, and 
carrying minimal rare-element mineralization, if any, but commonly 
extensive mica reserves.

IV Pegmatite formation at maximal depths ^11 km). In granulite facies
terranes, usually with no economic mineralization but locally containing 
allanite, monazite and corundum.
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TABLE 9: Deformational structures: A Comparison:

Nadeau* (1984):
Parry Sound Shear Zone

Schwerdtner* (1987) This study

So: compositional 
layering

FI:lineation; 
composite planar 
fabric; tight to 
isoclinal folds 
overprinted by 
FI

FI:gneissosity SI 
cutting So

F2:folding, 
shearing, and 
boudinage of FI 
fabric

F3:tight-isoclinal 
folds; axis 
parallel to the 
lineation

F4:overturned, 
closed-tight folds; 
NW verging; 
shallow hinges at 
high angle to 
lineation;axial 
plane foliation

F5:late brittle- 
ductile shears; 
NE open folds 
steep axial plane 
shallow axis 
perpendicular to 
lineation

Set 1:isoclinal 
folds;arcuate axis 
at high angle to 
lineation; two 
fold generations

Set 2:close-tight 
folds;N to NW 
axis parallel to 
the lineation

Set 3:E to NE open 
to close folds; 
axis at 40-90 
degrees to the 
lineation

F2:chevron to 
isoclinal folds; 
northerly axial 
planar S2; 
lineation; two 
fold generations

F3:overturned NW 
tight-close folds 
axis parallel to 
lineation;axial 
planar foliation 
S3 moderately 
dipping

F4:E open fold 
with axis at 
small angle to 
lineation, 
small scale 
discrete shears



TABLE 10: Precious and base metal analyses (compare with Figure 20)

S amp! e
Number

3584
3611
0245
0253
3552
0940
0964
0961
9115
9116
0024
0106
2618
2641
2743
3140
3482
3669
9086
0657
1632
1144
1665
3472
0101
0230

Map-unit

la
5
6
6
8
9
9
9
9
9
10
10
10
10
10
10
10
10
10
14
14
14
14
14
18
18

Au
PPb

rt
37
27
rt
rt
rt
rt
rt
rt
2
2
4

rt
rt
rt
rt
rt
rt
rt
rt
rt
rt
rt
rt
4

rt

Pt
PPb

^
15
^
xCl
^
*cl
*cl
K:!
•ci
^
*cl
6
^
4Cl

^

4l

4\

1

1

*:1
^
^
^
•ci
8

*cl

Pd
PPb

^
26
•U
^
<l
<l
^
<l
<l
<l
1

18
4l
<l
<l
<l
KCl

2
2

<l
<l
^
<l
<l
18
<l

Cu
ppm

13
6700

55

7
46
21
39
17
23
48

230
44
24
85
53
53
71
59

51
19

Pb Ni
ppm ppm

20 ^
^0 26
^0 108

^0 94
^0 10
^0 12
^0 10
*:10 12
^0 30
19
^0 122
<10 92
<10 ^
<10 72
<10 42
•clO <5
<10 140
<10 138

^0 44
<10 20

Zn
ppm

11
69
85

25
^0
29
37
29
38
34
141
214
200
142
239
91
136
128

177
144
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CONVERSION FACTORS FOR MEASUREMENTS IN ONTARIO GEOLOGICAL 
SURVEY PUBLICATIONS

Conversion from SI to Imperial

57 Unit Multiplied by Gives

Conversion from Imperial to SI

Imperial Unit Multiplied by Gives

Ig/t 

Ig/t

LENGTH
1 mm
1 cm
1m
1m
1km

0.039 37
0.393 70
3.28084
0.049 709 7
0.621 371

inches
inches
feet
chains
miles (statute)

1 inch
1 inch
Ifoot
1 chain
1 mile (statute)

25.4
2.54
03048

20.116 8
1.609 344

. mm
cm
m
m

km

AREA
Ion2 
1m* 
1km2 
lha

0.155 0 
10.763 9 
0.386 10 
2.471 054

square inches 
square feet 
square miles 
acres

1 square inch 
1 square foot 
1 square mile 
1 acre

6.451 6 
0.092 903 04
2.589 988 
0.404 685 6

cm2 
m2 

km2 
ha

VOLUME
lcm3
1m3
1m3

0.061 02
35.314 7

1.3080

cubic inches
cubic feet
cubic yards

1 cubic inch
1 cubic foot
1 cubic yard

16387 064
0.028 316 85
0.764 555

cm3
m3
m3

CAPACITY
1L
1L
1L

1.759 755
0.879877
0.219 969

pints
quarts
gallons

1 pint
1 quart
1 gallon

MASS
lg
lg
1kg
1kg
It
1kg
It

0.035 273 96
0.032 150 75
2.20462
0.001 102 3
1.102311
0.000 984 21
0.984 206 5

ounces (avdp)
ounces (troy)
pounds (avdp)
tons (short)

* tons (short)
tons (long)
tons (long)

1 ounce (avdp)
1 ounce (troy)
1 pound (avdp)
1 ton (short)
1 ton (short)
1 ton (long)
1 ton (long)

0.568 261
1.136 522
4.546 090

28.349 523
31.103 476 8

0.453 592 37
907.184 74

0.907 184 74
1016.046 908 8

1.016 046 908 8

CONCENTRATION
0.029 166 6

0.583 333 33

ounce (troy)/ l ounce (troy)/ 34.285 714 2
ton (short) ton (short)
pennyweights/ l pennyweight/ 1.714 285 7
ton (short) ton (short)

OTHER USEFUL CONVERSION FACTORS

l ounce (troy) per ton (short) 
l pennyweight per ton (short)

Multiplied by 
20.0 
0.05

L 
L 
L

g
g

kg
kg 

l
kg

l

g/l

pennyweights per ton (short) 
ounces (troy) per ton (short)

Note: Conversion factors which are in bold type are exact. The conversion factors have been taken from or have 
been derived from factors given in the Metric Practice Guide for the Canadian Mining and Metallurgical Indus 
tries, published by the Mining Association of Canada in co-operation with the Coal Association of Canada.

192























-*.















MARGINAL NOTES

INTRODUCTION
The Ferrie River area is located approximately 50 km northeast of 
the Town of Parry Sound and includes parts of East Mills, Ferrie, 
Wilson, Lount, Pringle, and McKenzie Townships. The map area 
covers 261 km2 and is bounded by latitudes 45045'00"N and 
45C52'30"N and by longitudes 79045'00"W and 80000'00"W. Field 
investigations in 1987 represent the northward extension of geo 
logical mapping at a scale of 1:15 640 begun in 1986. Access to 
the northwestern, northeastern, and southeastern parts of the map 
area is by various service roads traveling south from Highway 522 
and by canoe. Access into the central and southwestern parts of 
the map area is by a service road traveling north from Highway 
520 and by trails, canoe, and float-equipped aircraft.

MINERAL EXPLORATION

Mineral exploration in the Parry Sound and surrounding area dates 
back to the late nineteenth century; however, there is no record of 
exploration within the map area itself at the Assessment Files 
Research Office, Ontario Geological Survey, Ministry of Northern 
Development and Mines, Toronto (AFRO) or at the Resident Geolo 
gist's Office, Ministry of Northern Development and Mines, Dorset. 
However, Satterly (1956) describes several mineral occurrences 
which have been the focus of exploration in Lount Township, east 
of the map area, and include occurrences of magnetite, copper, 
feldspar, garnet, graphite, mica, molybdenum, the rare earth ele 
ments, and radioactive minerals.

Recent exploration work in Ferrie Township 2 km southeast of 
the map area consisted of 13 drillholes in marble undertaken by 
E.T Jones, South River, Ontario, in 1974.

PREVIOUS WORK
The Ferrie River area has not previously been mapped in detail. 
The Whitestone Lake area adjoining the map area to the south 
was mapped by Bright (1986) at a scale of 1:15840. Lount 
Township to the east was mapped at a similar scale by Satterly 
(1956).

Regional geological boundaries in the Ferrie River area were 
broadly delineated by Davidson and Morgan (1981), Davidson et 
ai. (1982), and Culshaw ef al. (1983) as a part of a geological 
study of the southwestern part of the Central Gneiss Belt.

Lumbers (1975) mapped a considerable portion of the Gren 
ville Province north of the map area at 1:63 360. Many rock types 
recognized there are found in the Ferrie River area.

There have not been any theses studies initiated within the 
map area, even though several theses were completed for the 
Whitestone Lake area. Furthermore, there have never been any 
geochrone logics l studies performed on rocks within the map area.

GENERAL GEOLOGY
The Ferrie River area is underlain by Precambrian rocks of Middle 
Proterozoic age which form part of the Central Gneiss Belt of the 
Grenville Province. Davidson and Morgan (1981), Davidson ef a/ 
(1982), and Culshaw er a/. (1983) subdivided the Central Gneiss 
Belt into several domains and subdomains (Figure 1) based on 
lithologicai, metamorphic, and structural criteria The westernmost 
20 percent of the map area lies within the Britt Domain whereas 
the eastern half is within the Parry Sound Domain. A ductile shear 
zone, referred to as the Parry Sound Shear Zone by Davidson 
(1984a), separates the two domains within the map area.

45 52'30' BRITT DOMAIN

o 10 20^^•^
ktometres

SOUND 
SHEAR ZONE

V PARRY SOUND

Figure 1.

BRITT DOMAIN

Domains and subdomains In the Central Gneiss 
Belt, Parry Sound region (after Davidson 19S4a).

The Britt Domain is underlain mainly by inlerlayered, migmatltic. 
quartzofeldspathic gneisses of indeterminate origin (unit 1) and 
migmatitic, granitic to monzonitic orthogneiss (units 3 and 4). 
Biotite- and hornblende-rich quartzof elds path ic and feldspathic 
gneisses (unit 2), mafic gneiss (unit 5), corpnitic metagabbro (unit 
6), quartzose gneiss (unit 2), and pegmatitic granitoid veins (unit 
17) occur locally,

Orthogneiss (units 3 and 4) occurs near the eastern margin of 
the Britt Domain throughout most of the map area. The orthogneis- 
ses which are abundant in the northwestern and southwestern 
parts of the map area are part of a regionally extensive body 
outlined by Davidson ef a/. (1982).

Orthogneisses are fine to medium grained, augen t ex lured, 
and weakly to strongly flattened. Xenoliths of quartzofeldspathic 
gneiss up to 5 m in size occur locally within them. Unit 4 ie 
characterized by garnet porphyroblast s and is more leucocratic 
than unit 3 Temporal relationships between these two units were 
not determined. Fine- to medium-grained quartzofeldspathic gneiss 
(unit 2) is massive and layered and comprise up to 15 percent 
combined magnet ite±epidote±hornblende±biotite. Very 
leucocratic varieties resemble quartzofeldspathic gneisses thai 
occur elsewhere in the Central Gneiss Bell and which have been 
interpreted as meta-arkose by Davidson and Morgan (1981) and 
Lumbers (1975).

Coronitic metagabbro and metagabbro (unit 6) occur in a 
cluster of small bodies in the northwestern corner of the map area. 
Coronitic metagabbro bodies occurring elsewhere in the Central 
Gneiss Belt have a radiometric aoe of 1250 Ma

PARRY SOUND DOMAIN
The Parry Sound Domain is characterized by interlayered north- to 
northeast-trending, tectonicatly modified zones of rock of varied 
width, length, and composition. Several relatively wide lenses or 
belts (200 m to 1 km) which consist mainly of one or more of 
met ad i or i te (unit 8), metagabbro (unit 10), or quartzofeldspathic 
and feldspathic gneisses (unit 7) extend through most of the map 
area (Figure 2). Numerous, narrow, discontinuous zones consisting 
of one or more of dioritic, anorthosite (unit 9), gabbroic, and 
quartzofeldspathic rocks or marble tectonic breccia (unit 15) occur 
within the wider lenses or belts or along their boundaries. Many of 
the narrow zones are discontinuous along strike. Zones of marble 
breccia and quartzofeldspathic gneisses are commonly interlayer 
ed.

The anorthosite Raganooter Lake Body occurs in the western 
portion of the Parry Sound Domain (Figure 2). It contains relict 
igneous textures and structures and is nonfoliated to strongly 
foliated. All contacts, where observed, are tectonically modified.

-* BRITT DOMAIN
PARRY SOUND 

DOMAIN *-

BRITT DOMAIN
interlayered orthogneiss and guarlio-
feldspathic gneiss of indeterminate origin

' , *1 orthogneiss more abundant 

^ J guarUoleldspathic gneiss more abundant 

PARRY SOUND SHEAR ZONE

. '"j inlerlayered zones of irregularly layered
malic and quart zotelda pa thic gnpisssr, and 
porphyroclastic gneiss

^^] interlayered zones predominantly of ^regularly
layered mafic and ouaitzc feldspath i c gneisses

"marble tectonic bieccis

" ' straight layered gneiss

,, anorlhoaitic rocks " -

l norite

PARRY SOUND DOMAIN
interlayered mela-jgneous and (juartio-
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l.".'. H anorlhositic rocks 
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Figure 2. General geology of the Ferrie River area.

Leucocratic, fine- to medium-grained, quartzofeldspathic and 
feldspathic gneisses (unit 7) are nonfoliated to strongly foliated 
and linea ted. Locally developed layering is generally straight, 
continuous, and of constant thickness. Most gneisses are of in 
determinate origin, but those with sillimanite and mauve-coloured 
garnet probably are of sedimentary origin.

Within the Parry Sound Domain, hornblende±pyroxene 
metaborite and meta-quartz diorite (unit 8) are generally weakly 
foliated, fine to medium grained and massive looking. 
Hornblende±pyroxene±quartz±feldspar leucosome and com- 
positionally layering occur rarely. These rocks are correlated with 
the McKellar gneiss south of the map area. An age of intrusion of 
U25±75 Ma and an age of metamorphism of 1160 Ma have been 
reported for this gneiss (van Breemen er at. 1986).

Metagabbroic rocks (unit 10) are fine to medium grained, 
generally weakly foliated, and consist of hornblende, garnet-horn 
blende, garnet-horn blend e-pyroxene, garnet-pyroxene and pyrox 
ene metagabbro and metateucogabbro In contrast to the 
metadioritic rocks, they are generally garnet bearing and locally 
contain a coarse, clotty texture and thin, discontinuous, ultramafic 
bands. Metagabbroic rocks occur locally as dike-like bodies in 
metaborite, quartzofeldspathic gneiss, marble, and in a no rt host tic 
rock. These are interpreted as dikes and are not necessarily of 
one age.

Marble tectonic breccia (unit 15) is characterized by l to 20 
percent tectonically modified fragments of various size and com 
position in a medium- to coarse-grained, calcitic matrix. Thinly 
layered dolomitic and calcitic marble occur locally

Pegmatitic granitoid dikes (unit 17), locally cataclastic, are 
relatively rare. Post-tectonic diabase (unit 18) outcrops east of 
Stanly Lake and likely marks part of an east-trending dike.

PARRY SOUND SHEAR ZONE

The Parry Sound Shear Zone consists of two wide branches of 
tectonically modified gneisses located west and east of the anor- 
thositic Arnstein body. The wesl branch is 2 to 4 km wide and 
merges with the narrower northeast-trending branch south of the 
tail of the weakly deformed Arnstein body. Davidson et ai. (1982) 
do nol include the eastern branch in the Parry Sound Shear Zone.

Inlerlayered zones of irregularly layered mafic gneiss (unit 
14), quartzofeldspathic gneiss (unit 12), and biotite gneiss (unit 
13) of various width and length constitute most of the western 
branch. This group of gneisses are bounded locally by thinly 
layered straight gneiss (unit 16) zones. Two zones of marble 
tectonic breccia (unit 15) along the eastern side of the western 
branch occur locally with straight gneiss. The eastern branch of 
the Parry Sound Shear Zone mainly contains irregularly layered 
mafic and quartzofeldspathic gneisses with local marble tectonic 
breccia and straight gneiss. Small bands of anorthosite rock are 
locally present in both branches of the shear zone.

Fine- to medium-grained, irregularly layered mafic and quart 
zofeldspathic gneisses (units 12 and 14) contain various amounts 
of thin to thick, commonly disrupted, granitoid bands. Fine-grained 
straight gneiss comprises thin, continuous layers of constant thick 
ness and of various composition. Biotite gneisses are commonly 
characterized by various proportions of feldspar or pegmatite 
clasts in a fine- to medium-grained matrix of pelitic composition. 
Porphyroclastic gneiss with matrices of quartzofeldspathic com 
position are less common and those with mafic compositions are 
rare. Relict igneous textures occur commonly in the Arnstein body, 
and locally, in smaller bands of anorthosite rock.
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Most of the Parry Sound Shear Zone is considered to be the 
sheared western margin of the Parry Sound Domain because most 
rock types in the shear zone resemble those found in the Parry 
Sound Domain. However, many quartzofeldspathic gneisses in the 
shear zone, particularly those bordering the Britt Domain, are 
compositionally similar to less deformed gneisses in the Britt 
Domain. Thus it is likely, as Davidson (I984b) suggested, that 
deformation in the Parry Sound Shear Zone has involved both 
Parry Sound and Britt Domain rocks.

METAMORPHISM
Granulite and retrograde amphibolite-facies mineral assemblages 
are common throughout the Parry Sound Domain. Amphibolite- 
facies mineral assemblages characterize the Parry Sound Shear 
Zone and the Britt Domain.

PARRY SOUND DOMAIN
STRUCTURAL GEOLOGY

STRUCTURAL GRAIN

In the map area, ridges and valleys lend to follow the prevailing 
northern to northeastern gneissosity orientation, particularly west 
of the Arnstein Body. These geographic features impart a 
megascopic fabric easily distinguished in aerial photographs. 
Commonly observed in the Britt Domain and the Parry Sound 
Shear Zone—but rare in the Parry Sound Domain—are metre-scale, 
tight to isoclinal folds, with narrow hinge zones characterized by 
limbs parallel to the megascopic fabric, Intensely sheared rocks 
are generally concordant to the regional grain. Similar megascopic 
fabric and outcrop-scale structural relationships were recognized 
in the Gravenhurst area (Schwerdtner et al. 1981) where long, 
linear fold limbs and transposed layering dominate the structural 
grain.

PARRY SOUND DOMAIN
The Parry Sound Domain is composed of north- to northeast- 
trending zones of unfoliated to moderately foliated rocks inter 
calated with intensely deformed zones, in the latter, the dips are 
moderate to the east and the rocks possess either a very fine 
gneissosity or a very regular compositional layering. These 
northeast-trending zones extend for several kilometres along strike 
and in the western part of the Parry Sound Domain are commonly 
associated with marble breccia. In the zones of less deformed 
rocks, the gneissosity is defined by quartzofeldspathic lenses of 
various regularity and extent. This gneissosity is discordant at 
high to shallow angles to the northeast-trending, more intensely 
deformed zones and locally describes folds and oval shapes. 
Similar fold structures have been observed in the Gravenhurst 
area (Schwerdtner et al. 1981) and in the Moon River area 
(Hanmer 1984). Outcrop-scale isoclinal folds were rarely observed 
and are limited mainly to the intensely deformed zones. These

folds are "S" or "Z" asymmetric structures with shallow to mod 
erate east-trending fold axes parallel to the lineation, which is 
defined by hornblende crystal and crystal aggregate orientation 
and by fine-scale quartzofeldspathic rods. The lineation is best 
developed in the shear zones, although it is also observed locally 
in less-deformed rocks. A late penetrative foliation defined by 
hornblende is locally observed in dioritic and gabbroic rocks, tt 
varies in orientation, showing both discordance and concordance 
with the gneissosity. The significance of this late foliation has not 
been determined.

BRITT DOMAIN

In conirast to the Parry Sound Domain, gneissosity is well devel 
oped throughout the Britt Domain, and trends northeast to north 
west with shallow to moderate dips facing lo the easi Rocks in 
the Britt Domain were subjected to three folding events. The first 
two fold events are easily recognized in btotite-rich, quartzofeld 
spathic gneisses in the northwestern pan of the map area, where 

as similar structures have not been observed in the pink quart- 
zofetdspathic gneisses probably due to the absence of marker 
horizons.

The earlier fold generation consists of isoclinal folding of B 
fine, early gneissosity. The fold limbs are commonly attenuated to 
completely sheared. The folds typically are small scale and ob 
served only in very clean exposures. They are in turn refolded into 
larger-scale, tight to isoclinal, northeast- to northwest-trending 
folds. Along with this second-fold generation is a shallowly to 
moderately plunging, southeast-oriented mineral lineation defined 
by the orientation of biotite and hornblende and an axial-planar 
gneissosity. The latter is defined by planar quartzofeldspathic, 
biotite-hornblende bearing, discontinuous lenses which may reach 
several centimetres in thickness but are typically less than 1 cm 
thick. In fold limbs where near parallelism of both gneissosities is 
achieved, the later axial-planar gneissosity is usually the dominant 
or only obvious planar structure observed. However, in the hinge 
zones, it is less well developed than the earlier folded gneissosity.

A third folding event warps the two gneissosities into broad- 
scale, east-trending, open structures, No associated lineation or 
foliation was observed.

PARRY SOUND SHEAR ZONE

North-trendtng. moderately east-dipping gneissosities tends to 
achieve greater parallelism in this zone. The foliation plane con 
tains an east- to southeast-trending lineation defined by very fine 
grained quartzofeldspathic rods. Clear kinematic indicators are 
rare. Dextral and sinistral asymmetric minor folds are present. 
Trails around porphyroclasts are commonly absent, and when 
observed are rarely asymmetric. In the intensely deformed zones, 
rocks are regularly layered or show ultramylonite textures, and 
two mylonitic foliations are locally observed The few observed, 
clearly kinematic indicators, such as asymmetric porphyroclasts 
and mylonitic foliation, suggest reverse movement to the west- 
northwest as was proposed by Davidson ef al. (1982).

ECONOMIC GEOLOGY
Mafic igneous and metaigneous rocks may represent potential 
sources of platinum and palladium. Encouraging analyses (Table 
1, Geoscience Laboratories, Ontario Geological Survey. Toronto) 
were obtained from a diabase dike in the Parry Sound Shear Zone 
and from a hornblende-plagioclase gneiss in the Britt Domain. 
Analyses of sulphide-bearing metagabbros from the Parry Sound 
Domain show background values of platinum and palladium. 
Therefore Ihe Parry Sound Domain and Parry Sound Shear Zone, 
with high proportions of mafic rocks, are the mosl favourable 
exploration targets for platinum and palladium mineralization in the 
map area,

Marmont and Johnston (1987) suggest that anorthosite rocks 
(unit 9) could be employed as a subsiitute for materials used in 
the rock wool, glass fibre, and glass industries. The anorthosite 
central core of the Raganooter Lake Body is the most promising 
exploration target in the present area.

TABLE l Pt-Pd Analyses

ASSAY

6 ppb Pt 
t 8 ppb Pd

IS ppb Pt 
26 ppb Pd

HOST ROCK 

diabase

hornblende-

S AMP!-R No. 

87-CRM-Q101

LOCATION 

E592095

E578982 
. 10

gneiss
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17 17a Syenite to granite pegmatite veins, undeformed 
(posl-lectonic)

17b Partially, recrystallized, cataclasite and foliated 
syenite to granite pegmatite veins (syn- or 
pretectonic)

17c Massive to foliated, fine- to medium-grained 
granite

17d Feldspar porphyry dikes 

INTRUSIVE CONTACT

PARRY SOUND DOMAIN AND SHEAR ZONE 
STRAIGHT GNEISS

Unsubdivided
Thinly layered gneiss, roughly equal proportions
of amphibolite and granitoid components
Thinly layered gneiss, roughly equal proportions 
of anorthosltic and gabbroic componenls 
Very thinly layered quartzofeldspathic gneiss

16b

16c

MARBLE TECTONIC BRECCIA AND MARBLE

15 15 Unsubdivided
15a Calcitic marble breccia with metagabbroic

fragments 
15b Calcitic marble breccia with partially or

completely altered metagabbroic fragments 
15C Calcitic marble breccia with quartzofeldspathic

fragments
150 Calcitic marble breccia with quartzose gneiss

fragments 
I5e Calcitic marble breccia with metadiorite

fragments 
15f Calcitic marble breccia with biotite gneiss

fragments
15g Calcitic marble breccia with marble fragments 
I5h Massive calcitic marble
151 Layered calcitic marble
15j Interlayered calcitic and dolomitic marble
15k Strongly carbonated rock

MAFIC GNEISSES

14 Unsubdivided
Ua Massive to foliated, hornblende-plagioclase and

plagioclase-hornblende gneiss 
14b Unit Ha, irregularly to straight layered, with

variable proportions of thin to thick, fine-grained
leucogranitoid bands 

14c Units 14a,b, biolite bearing 
14d Units Ha.b, garnet bearing 
I4e Units Ua,b, compositional^ layered 
14f Units 14a.b, with up to 50 percent thin lo thick,

hornblendeibiotite quartzofeldspathic gneiss
layers 

14g Units Ha.b. locally porphyroclastic

BIOTITE GNEISSES, SCHISTS, AND TECTONITES

13a Foliated to layered, hornblende±biotite
quartzofeldspathic and feldspathic gneiss 

13b Unit 13a, containing porphyroclasts 
13c Foliaied to layered, garnet-horn b lende-biotite

quartzofeldspathic and feldspathic gneiss 
13d Unit 13c, containing porphyroclasts 
13e Foliated to layered, garnet-muscovite-biotite

quartzofeldspathic and feldspathic gneiss 
13f Unit 13e, containing porphyroclasts 
13g Garnet-muscovite-biotite schist 
13h Unit 13g, containing porphyroclasts 
13i Units 13a to h, with mafic gneiss blocks

OUARTZOFELDSPATHIC GNEISS
(layering generally attenuated and disrupted)

12 Unsubdivided
12a Foliated to layered, light grey to pink,

hornblende-biotite quartzofeldspathic gneiss
12b Foliated to layered, light grey to pink, garnet- 

hornblende-biotite quartzofeldspathic gneiss
12c Foliated to layered, leucocratic, pink to grey,

biotite quartzofeldspathic gneiss 
12d Megacrystic andXor augen-textured, pink lo grey,

granitoid gneiss
12e Massive to foliated, white, biotite-hornblende- 

garnet-quartz-feldspar gneiss
12f Massive to foliated, locally layered, white,

leucocratic, quartzofeldspathic gneiss;
resembles granitoid bands in mafic gneisses 

12g Units 12a to g, with rare porphyroclasts 
12h Foliated to layered prophyroclastic gneiss, with

up to 15 percent porphyroclasts 
!2i Units 12a lo f and 121 with mafic boundins or

blocks.

QUARTZOSE GNEISS

I la Quartzose gneiss
II b Quartzose gneiss with up to 30 percent thin 

mafic gneiss interlayer

METAGABBRO

10a Pyroxene metagabbro
10b Pyroxene metaleucogabbro
10c Hornblende-pyroxene metagabbro
10d Hornblende-pyroxene metaleucogabbro
10e Hornblende metagabbro
10f Hornblende metaleucogabbro
10g Metagabbro, Unsubdivided
10h Metaleucogabbro, unsubdivided
10i Units 10a to h, garnetiferous
lOj Units 10a to h, compositional^ layered
I0k Units 10a to h, sheared
101 Metapyroxenite

ANORTHOSITE-SUITE ROCKS

9 Unsubdivided
9 a Anorthosite
9b Gabbroic anorthosite
9c Anorthosite gabbro
9d Gabbro
9e Pyroxenite
9f Pegmatitic
9g Mylonitic
9h Garnetiferous, units 9a to f
9i Thinly to thickly layered gneiss, comprises 

variable proportions of fine-grained, mylonitic 
anorthosite or anorthosite gabbro and 
amphibolite

METADtORITE

8a Hornblende-pyroxene metadiorite 
8b Hornblende metadiorite 
8c Hornblende-pyroxene metadiorite 
8d Hornblende metadiorite 
8e Metadiorite, unsubdivided 
8f Hornblende-pyroxene meta-quartz diorite and 

	tonalite
Sh Meta-quartz diorite, unsubdivided
8i Units Ba to h, garnetiferous
8j Units 8a to h, migmatitic
8k Units 8a to h, compositional l y layered
81 Units 8a to h, sheared
8m Units 8a to h, with gabbroic interlayers (unit 10)

QUARTZOFELDSPATHIC AND FELDSPATHIC GNEISSES

Unsubdivided
Massive to foliated, locally compositionally 
layered, olive brown or green, quartzofeldspathic 
and felspathic gneiss
Massive to foliated, locally compositionally 
layered quartzofeldspathic and feldspathic 
gneiss with olive brown-green and pink, buff or 
grey feldspars

7b

7c Massive to foliated, locally compositionally 
layered buff, pink, or grey quartzofeldspathic 
and feldspathic gneiss

7d Sillimanite-biotite quartzofeldspathic gneiss, 
locally wilh mauve garnets

7e Units 7a to d, with dioritic interlayers
7f Units 7a to d, with gabbroic interlayers
7g Units 7a to d, with quartzose interlayers
7h Units 7a tod, mylonitic
7i Units 7a to d, garnetiferous

BRITT DOMAIN
MAFIC INTRUSIVE ROCK

6a Coronitic metagabbro 
6b Metagabbro

MAFIC TO INTERMEDIATE GNEISSES

5 Unsubdivided
5a Foliated to layered biotite-hornblende-

plagioclase gneiss 
5b Foliated to layered biotite-plagioclase-

homblende gneiss 
5c Units 5a to b, garnetiferous 
5d Units 5a to b, sheared

PORPHYROBLASTIC GRANITIC TO MONZONITIC 
ORTHOGNEISSES

Unsubdivided
Garnet porphyroblastic gneiss of monzonite to
granite composition, commonly augen textured
Garnet-hornblende porphyroblastic gneiss of
monzonite to granite composition, locally augen
textured
Fine- and even-grained to streaky textured,
garnet-hornblende-biotite feldspathic to
quartzofeldspathic gneiss
Units 4a,b,c, sheared, locally mylonitic or
porphyroclastic

4b

4c

4d

GRANITIC TO MONZONITIC ORTHOGNEISSES

3 Unsubdivided
3a Massive to foliated monzonite
3b Biotile-hornblende bearing augen gneiss of

monzonite to granite composition, in places
migmatitic 

3c Garnet-biotite-hornblende bearing augen gneiss
of monzonite to granite composition, in places
migmatitic 

3d Biotite-hornblende bearing, megacrystic gneiss
of monzonite to granite composition, in places
migmatitic 

3e Units 3a to d, with quartzofeldspathic or biotite
gneiss xenoliths 

3f Fine- and even-grained to streaky textured
garnet-horn blende biotite gneiss of monzonite to
granite composition

3g Units 3a to e, sheared, mylonitic, locally por 
phyroclastic

BIOTITE GNEISSES AND QUARTZOSE GNEISS

2a Epidote-horn blende-biotite quartzofeldspathic 
and feldspathic gneiss, in places migmatitic

2b Graphite-biotite quartzofeldspathic gneiss 
2c Quartzose gneiss
2d Units 2a to c, sheared, in places with 

porphyroclasts

QUARTZOFELDSPATHIC GNEISSES

1 a Leucocratic magnetite-biotite-hornblende
quartzofeldspathic gneiss, in places migmatitic

ib Unit 1a, with interlayers of biotite gneiss or 
biotite-hornblende gneiss

1c Quartzofeldspathic gneiss, in places migmatitic,
with 5 to 15 percent
epidote + hornblende -f biotite 

1d Unit 1c, with interlayers of biotite gneiss or
biotite-hornblende gneiss 

1e Units 1a to d, sheared, strongly transposed

Notes:
a) This is a field legend and may be changed as result of 

subsequent laboratory investigations.
b) The legend is a lithologic one, and stratigraphic order is not 

implied by numerical order.
Multiple codes are listed on the map in order of decreasing 
abundance.
The metamorphic convention is used in mapping these rocks 
with Ihe least abundant mineral first.
Units 12, 13, 14, 15, and 16 of the Parry Sound Shear Zone 
are mainly deformed Parry Sound Domain rocks 
Relative age is inferred for 1) Parry Sound Shear Zone rela 
tive to Parry Sound Domain; 2) units 8, 9 relative to unil 10

SYMBOLS
Small bedrock 
outcrop

Area of bedrock 
outcrop

Geological 
boundary; position 
interpreted

Foliation; (horizontal, 
inclined, vertical

Gneissosity; 
(horizontal, inclined, 
vertical)

Lineation with 
plunge

Antiform, synform

Isoclinal mesoscopic 
fold axis; s-fold

Isoclinal mesoscopic 
fold axis; z-fold

Isoclinal mesoscopic 
fold axis: w-fold

Isoclinal mesoscopic 
fold axis; u-fold

Lineament

Igneous layering; 
Inclined
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