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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 Manitouwabing Lake area.

As part of an ongoing program to improve geological map coverage of the 
province in order to assist mineral exploration in poorly studied areas, 
geologic mapping of the Manitouwabing Lake 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 lies within the core of the Parry Sound Domain, a 
lithotectonic domain consisting mainly of mafic gneisses and metagabbroic and 
metadioritic rocks, with minor marble breccia, granitic gneisses, and 
anorthosite. Mineral potential varies across the area and is tied to rock 
composition. Mafic gneisses and metagabbros dominate in the western part of 
the area, and have indications of potential for sulphide and precious metal 
mineralization. Metadiorites dominate in the east, and their mineral 
potential is undetermined. 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.

V.G. Milne
Director
Ontario Geological Survey
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ABSTRACT

The Manitouwabing Lake area (Figure 1) lies about 2 km northeast of the 

Town of Parry Sound and covers 261 km2.

Bedrock is Middle Proterozoic in age and lies within the Central Gneiss 

Belt of the Grenville Province. Most of the map area lies within the Parry 

Sound Domain. The southeastern corner lies within the Seguin Subdomain and 

the southwestern corner is within the Parry Sound Shear Zone.

The oldest rocks in the map area are marble and marble breccia, 

quartzofeldspathic gneiss of probable sedimentary origin, mafic gneiss and 

leucocratic gneiss. These have been intruded successively by metagabbro, 

metadi orHe, metagranitoid bodies and by metagabbro dikes, pegmatite and 

diabase dikes. Mafic gneiss predominates in the western third of the map 

area, metadioritic rock predominates in most of the eastern half. Granitoid 

rocks predominate in the southeastern corner of the map area. The large areas 

of contrasting rock types are not separated by major deformation zones, and as 

such, do not appear alloctonous with respect to one another.

Oval and semi-circular structures are the predominant megascopic 

structural feature in the area and result from the interference of northerly 

and easterly trending folds. Two generations of megascopic folds are 

recognized. Small-scale folds are present locally throughout the map area, 

and some of the small-scale folds are related to larger scale structures.

Narrow shear zones are present throughout the Parry Sound Domain, but 

wide deformation zones occur along the west side (Parry Sound Shear Zone) and 

in the southeastern corner (Seguin Subdomain) of the map area. Lineations 

throughout the map area are mainly southeast to east plunging.

Granulite, and to a lesser extent, retrograde amphibolite facies mineral 

assemblages characterize much of the Parry Sound Domain. Amphibolite facies
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mineral assemblages are prevalent in the northwest corner of the map area and 

in the Seguin Subdomain.

Mineral exploration in the Manitouwabing Lake area dates back to the 

nineteenth century. Several exploration pits and trenches, mainly in 

pegmatites, are present. Five sulphide showings, one with anomalous gold 

values were discovered during mapping.
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INTRODUCTION

The Manitouwabing Lake area (Figure 1) is located approximately 2 km 

northeast of the Town of Parry Sound and includes parts of Ferguson, 

McDougall, McKellar, Christie and Spence Townships. The map area is bounded 

by Latitudes 45 22'30"N and 45 30'N and by Longitudes 79 45'W and 80 OO'W. 

Field investigations in 1988 by the Ontario Geological Survey represent the 

southward 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, Dorset.

ACCESS

Access to the area is provided by Highway 124 which transects the 

northwestern part of the map area and by Highway 518 which transects the 

southwestern corner. Additional access is provided by township and cottage 

roads and by all-terrain vehicle trails.

PHYSIOGRAPHY

Elevation in the map area ranges from 225 m to 330 m with a gradual 

increase across the map area from southwest to northeast. Relief is generally 

subdued except along the Seguin River and in the southeast and southwest 

corners of the map area. Drainage in the map area is through the 

Manitouwabing River which drains southwestward through Manitouwabing Lake.

Rock outcrop is most abundant; 1) east of Broadbent where metadiorite 

predominates; 2) northwest of Harris Lake where rocks of the Whitestone



intrusive body outcrop; 3) southeast of Sugar Lake where granitic rocks are 

predominant. In these areas, outcrop ranges from 20 to 80 percent. Exposure 

in most of the remainder of the map area ranges from 5 to 10 percent. Some 

areas between Blackwater Lake and Highway 518 north of the Seguin River 

contain less than 5 percent outcrop.

PRESENT GEOLOGICAL SURVEY

Geological mapping of the Manitouwabing Lake area at a scale of 1:15 840 

was conducted by the author and assistants during the summer of 1988.

Field data were plotted on acetate overlays on 1:15 840 scale aerial 

photographs supplied by the Airphoto Library, Ministry of Natural Resources, 

and transferred to Forest Resources Inventory base map 454794 at the same 

scale. Most of the data was collected from pace and compass lines 

perpendicular to the strike and spaced at 400 to 800 m apart. Data was also 

collected from lakeshores and roadsides. A geological map (Map No...) of the 

area is included in the back pocket of this report.

PREVIOUS WORK

The Manitouwabing Lake area was not previously mapped in detail. The 

Whitestone Lake area 40 km to the north was mapped by Bright (1989) at 1:15 

840. The Ferrie River area adjoining the Whitestone Lake area to the north 

was mapped by McRoberts and Tremblay (1989) at 15 840 scale in 1987.

Regional geological boundaries in the Manitouwabing Lake area were 

broadly delineated by Davidson and Morgan (1981), Davidson et al. (1982) and 

Culshaw et al. (1983) as part of a geological study of the western part of the 

Central Gneiss Belt of the Grenville Province.



Nadeau (1984) mapped an area which includes the Town of Parry Sound and 

part of Mill Lake in partial fullment of an M.Se. project at 1:15 840 scale. 

A small portion of his thesis area is included in the Manitouwabing Lake area, 

Connare's (1986) M.Se study includes geochemical data on dioritic rocks 

present within the map area. Kor (1987) has mapped the Quaternary geology of 

the Parry Sound area at 1:50 000 scale. A 1:50 000 scale Quaternary geology 

map of the Orrville area, including the study area, was released in 1989 by 

the Ontario Geological Survey (Kor 1989).
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TERMINOLOGY 

Precambrian Time-Scale

The Precambrian time scale 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
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Plutonic and metaplutonic rocks in the map area are classified after 

Streickeisen (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 terminolgy 

for tectonites (straight gneisses and porphroclastic gneisses) is after 

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

Layering Thickness Terms

Layering thickness terms used in this report are outlined below: 

Very thinly layered O cm 

Thinly layered 3 to 10 cm 

Medium layered 10 to 30 cm 

Thickly layered 30 to 100 cm

Dike-Like and Si 11-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 si 11-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 ay originally have been sills or dikes, but regional deformation



has obscured original contact relationships and the form of these meta-igneous 

rocks.
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GENERAL GEOLOGY

The Manitouwabing Lake area is underlain by Precambrian rocks of Middle 

Precambrian 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 based on lithological, metamorphic and structural criteria. Most 

of the map area lies within the Parry Sound Domain (Figure 2). The 

southwestern corner of the map area lies within the Parry Sound Shear Zone, 

the highly deformed western margin of the Parry Sound Domain. The 

southeastern corner of the map area lies within the Seguin Subdomain, which in 

the map area may be composed of highly deformed Parry Sound Domain rocks. A 

relatively abrupt increase in the state of deformation occurs in rocks when 

passing from the Parry Sound Domain into the Parry Sound Shear Zone or the 

Seguin Subdomain. Table l lists the lithological units found within the 

Manitouwabing Lake area. Figure 3 is a simplified geologic map of the area.

Marble and marble breccia, quartzofeldspathic gneiss of probable 

sedimentary origin and mafic and leucocratic gneisses are interpreted to be 

the oldest rocks in the map area and have been intruded successively by 

metagabbro, metadiorite and metagranitoid bodies, metagabbro dikes, granitoid 

pegmatite dikes and a diabase dike.

Mafic and leucocratic gneisses are the predominant rock types in the 

western half of the map area while metadicritic rocks are predominant 

throughout most of the eastern half. In the southwestern corner (Seguin 

Subdomain) of the map area, granitic gneisses predominate. Major deformation 

zones do not coincide with boundaries between lithological assemblages.

Mafic and leucocratic gneisses are interlayered at all scales and are 

thought to be approximately the same age. Metagabbroic rocks occur as sill-
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like and dike-like bodies throughout the map area and locally contain small 

xenoliths of mafic gneiss. Thinly to thickly layered rocks occur near Mill 

Lake.

Metadioritic rocks range in composition from diorite to granodiorite and 

tonalite with more than one age present. Intrusive breccias characterized by 

mafic gneiss and metagabbro xenoliths in a dioritic matrix occur locally in 

the east half of the map area.

Granitic gneisses, mainly of plutonic origin are present throughout the 

map area as sill-like and dike-like bodies. Four generations of granitic 

gneiss are present.

The Whitestone anorthosite body is exposed in the southwestern and 

northwestern corners of the map area. Subophitic and oikocrystic textures are 

widely preserved northwest of Harris Lake; at Mill Lake the body is highly 

deformed. It is not clear whether this body was emplaced technically or 

magmatically into its present position, van Breemen et al. (1986) report an 

U-Pb age of crystallization of 1350+/-75 Ma for the Whitestone body.

Thin metagabbro dikes occur locally throughout the map area. They are 

not present in the Whitestone body but likely predate it as they are present 

in anorthositic bodies to the north. (McRoberts and Tremblay 1989).

Granitoid pegmatite dikes and irregular-shaped intrusions, locally 

foliated or disrupted are present throughout the map area and occur most 

extensively near Orrville. The host rocks to these intrusions locally are 

retrogressed from granulite to amphibolite metamorphic grade.

An undeformed diabase dike is exposed sporadically along the Seguin 

River and has contact metamorphosed its host rocks. The dike was intruded 

following regional metamorphism and tectonism and probably belongs to a group
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of east-trending diabase dikes known as the Grenville Dikes (Fahrig and West 

1986).

Regional metamorphic grade is predominantly granulite facies (presence 

of orthopyroxene) across the map area, except in the northwest corner and in 

the southeast corner of the map area where amphibolite facies mineral 

assemblages predominate (presence of hornblende). All rocks have been 

metamorphosed, except the granitoid pegmatites and the diabase dike. Pyroxene 

replaced by hornblende is evidence for retrogressive amphibolite metamorphism 

following granulite metamorphism in the Parry Sound Domain and Parry Sound 

Shear Zone. Orthopyroxene occurs locally in the Seguin Subdomain near 

Orrville and may indicate that granulite facies mineral assemblages once 

prevailed. More petrographic work is required to substantiate this. Most 

rocks are migmatitic except the Whitestone anorthositic body, the late 

metagabbro dikes, the pegmatites, and the Grenville diabase dike.

Foliation trends northerly across most of the map area. Two generations 

of foliation occur locally. The older foliation is defined by gneissic 

layering and elongated mafic xenoliths and is parallel or at an angle to a 

younger fine-scale mineral foliation which is locally axial planar to outcrop- 

scale folds. Metagabbro (unit 12) with the younger fine-scale foliation cuts 

across the older foliation at low angles.

Mineral lineations are mainly southeast to east-plunging. Local 

westerly plunges are attributed to re-orientation by late, easterly-trending 

folds. Lineations are most common and best developed along the west side of 

the map area in, and along strike from, the Parry Sound Shear Zone.

Oval and sub-circular structures are the dominant megascopic structural 

feature in the map area and are the result of fold interference. Early north- 

trending, upright and reclined folds are refolded by easterly-trending folds.
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The resulting fold interference pattern locally resembles the type l pattern 

of Ramsay (1967). Local irregularities in foliation trends are attributed to 

small-scale folds. Symmetric and assymetric outcrop-seal e folds are isoclinal 

to gentle in form and occur locally throughout the map area. Fold axes plunge 

at mainly moderate to steep angles. Some small-scale folds can be related to 

larger scale structures.

Narrow cm to 10m wide shear zones parallel or are at an angle to mineral 

foliation in less deformed rocks and are present throughout the map area. 

Most are believed to be coeval with the larger deformation zones (Parry Sound 

Shear Zone and Seguin Subdomain boundary). Reverse and normal sense 

displacements are locally observed in these shear zones where foliation is 

affected by drag folds.

Sulphide mineralization is present at five localities within the map 

area. Anomalous gold values occur with sulphide mineralization at Vowel Lake. 

Seven pits or trenches are present in the map area.
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PRECAMBRIAN 

MIDDLE PROTEROZOIC

MARBLE TECTONIC BRECCIA AND MARBLE (unit 1)

Marble tectonic breccia and marble (unit 1) occur locally as narrow 

belts (up to 40 m wide) and as 40 cm to l m wide layers at several locations 

in the map area. The belts are shown as discontinuous on Map ... (back 

pocket) and in Figure 4 but some may be more continuous where widely spaced 

outcrops are along strike from one another. Marble breccia and marble 

commonly occur with rusty weathering quartzofeldspathic gneisses, some 

demonstrably of sedimentary origin. Thin layers of marble locally occur with 

mafic gneiss and primary layering may be preserved although tectonically 

modified.

Ninety percent of unit l consists of tectonic breccias with up to 20 

percent tectonically-derived fragments in a carbonate matrix. Most fragments 

are subrounded to subangular, and are a few centimetres to one metre in size. 

Rectangular fragments define a discontinuous gneissic layering that parallels 

foliation found in the neighbouring gneisses. Isoclinally to openly folded 

fragments are rare.

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 although the latter is prevalent. 

Breccias with altered mafic fragments (unit Ib) occur north of Hurdville. 

Breccias with quartzofeldspathic fragments (unit le) is the secondmost common 

type. Breccias with mica-rich fragments (unit Id), metadiorite fragments 

(unit le), feldspar fragments (unit If), quartzose gneiss fragments (unit lg) 

and marble fragments (unit Ih) occur rarely. Breccias with two types of 

fragments are rare.
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Breccia with calc-silicate interlayers (unit li) occurs at the 

intersection of the Seguin River and Highway 518. Massive calcitic marble 

(unit lj) occurs near some breccia outcrops and forms parts of some larger 

(10m by 10m) breccia outcrops. Layered calcitic marble (unit Ih) is rare. 

The layers are thin and straight and are accentuated by differing amounts of 

silicate minerals or variation in grain size. Pervasively carbonatized mafic 

gneiss (unit 1m) occurs at one locality south of Trout Lake.

Most marble in the area is calcitic. Bands of dolomitic marble (unit 

Ik) are interlayered with calcitic marble in the gorge of the Seguin River 

adjacent to Highway 518.

Most marble is medium to coarse grained and equigranular. Fine-grained 

marble occurs west and near Highway 124 south of McKellar. Marble is 

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. Minor amounts (trace to 5 percent) of fine-grained, disseminated 

silicates are present locally in marble and include one or two of diopside, 

serpentized olivine, chondrodite, quartz, feldspar and phlogopite. Graphite 

is also present. 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.

Chemical analyses of marbles from the Seguin River are listed in Marmont 

and Johnston (1987).
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QUARTZOFELDSPATHIC GNEISSES OF PROBABLE SEDIMENTARY ORIGIN (unit 2)

Quartzofeldspathic gneisses (unit 2) of probable sedimentary origin 

occur in narrow belts throughout the map area and are commonly present 

adjacent to, or along strike from, bands of marble breccia (Figure 4). They 

are most abundant at Harris Lake and near the central part of Manitouwabing 

Lake north of Hurdville. Those at Harris Lake lie along strike from similiar 

rocks in the Whitestone Lake area.

Quartzofeldspathic gneisses of probable sedimentary origin are rusty or 

beige weathering, light grey or olive green, fine to medium grained and very 

thinnly to thinnly layered. Many gneisses are migmatitic with notably more 

leucosome than most other rocks in the area, although some gneisses are 

massive in appearance and without leucosome.

Unit 2a is comprised mainly of plagioclase and varied amounts of quartz, 

with less than 5 percent potassium feldspar, less than 10 percent garnet, and 

one or more percent of biotite, hornblende and pyroxene. Mafic minerals 

comprise less than 15 percent of the rock and biotite is the most common mafic 

mineral. Quartz content is normally 10 to 20 percent. Some gneisses near 

Mill Lake, along Highway 124, along the Ferguson Township Line Road west of 

Highway 124, at Sugar Lake, and near Highway 518 north of Orrville are rich in 

quartz (40 to 80 percent).

Quartzose gneiss (unit 2b) occurs locally in the western half of the map 

area in layers tens of centimetres to several metres in width. Quartzose 

gneiss is grey to light grey, fine to medium grained (0.5 to 2.0 mm), 

granoblastic and comprises greater than 90 percent quartz with minor biotite 

and feldspar or both. Some quartzose gneiss layers may be large transposed
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quartz veins rather than deformed and metamorphosed quartzite. Large veins 

which are clearly transposed occur locally north of Presque Lake.

Schist (unit 2c) occurs as a l m wide layer in quartzofeldspathic gneiss 

along the south side of Campbell Lake. It is fine to medium grained and 

composed predominantly of biotite.

Quartzofeldspathic gneiss with l to 15 percent fine-grained disseminated 

red garnet (unit 2d) occurs throughout the map area wherever unit 2 is 

present. Some garnet-bearing gneisses at Harris Lake may also be interpreted 

as metagranite or meta-quartz diorite. Quartzose gneiss contains l to 15 

percent disseminated garnet at Butcher lake.

Quartzofeldspathic gneisses with l to 10 percent fine- to medium-grained 

mauve garnet (unit 2e) are relatively abundant at Harris Lake, along and near 

Highway 124 northeast of Waubamik, north of Hurdville and near the 

Manitouwabing Lake Lodge. Unit 2e occurs locally north of Orrville. Some 

gneisses have both red and mauve garnets while units 2d and 2e appear 

gradational at one locality along Highway 124 northeast of Waubamik. Schau et 

al. (1986) note the presence of sapphirine in garnet and in the 

quartzofeldspathic matrix from unit 2e at this locality.

Minor amounts of fine-grained disseminated graphite occur in 

quartzofeldspathic gneiss (unit 2i) locally in the northeast part of 

Manitouwabing Lake and south of Trout Lake. Quartzofeldspathic gneiss with 

sillimanite (unit 2j) occurs along Highway 124 northeast of Waubamik and at 

Campbell Lake. Sillimanite is most common in rocks with mauve garnet. It is 

probably more common than is shown on the map. Because of its fine grain size 

it is not easy to recognize its most readily detected in thin section.

Thin transposed mafic layers in quartzofeldspathic gneiss (unit 2k) are 

common. The layers, which resemble mafic gneiss, are discontinuous or
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continuous and make up less than 10 percent of the rock. Boudins of mafic 

rock are locally present. Quartzofeldspathic gneiss (unit 2i) with 

porphryoclasts and disrupted quartzose layers occurs along the north shore of 

Campbell Lake.

Strongly foliated and lineated quartzofeldspathic gneiss (unit 2j) is 

present along Highway 124, at Harris Lake and along the northeast part of 

Manitouwabing Lake near the Manitouwabing Lake lodge.
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NAFIC GNEISS (unit 3)

Mafic gneiss (unit 3a) is the predominant rock type in the western third 

of the map area (Figure 5) where it is interlayered with other lithologies at 

a metre to a 100 metre scale. Unit 3 occurs in relatively narrow belts 

elsewhere in the map area.

Mafic gneiss (unit 3a) is fine to medium grained, massive to foliated 

and/or lineated. Foliation is defined mainly by a fine mafic mineral 

foliation and/or a transposed compositional layering and to a lesser extent by 

a varied proportion of fine-grained, thin granitoid bands or leucosome layers. 

Lineation is defined by fine-scale mafic mineral aggregates and is most 

obvious in outcrops along Highway 124. Outcrop scale grain size variation 

occurs rarely.

Many mafic gneisses in the west part of the map area are migmatitic to 

varying degrees with the most migmatitic rocks (10 to 15 percent leucosome) 

found along Highway 124 northeast of Waubamik. In contrast, many gneisses in 

the central and eastern parts of the map area are not migmatitic. Leucosome 

is fine to medium grained and is comprised of feldspar with or without quartz, 

pyroxene and hornblende. It occurs in the form of patches or as thin, 

discontinuous layers parallel to lithological layering.

Mafic gneiss with hornblende and pyroxene (unit 3b) is very common in 

the area. In thin section, unit 3b has a granoblastic texture and is comprised 

of clinopyroxene, orthopyroxene, hornblende and plagioclase with accessory 

iron oxides and apatite. Mafic minerals make up 30 to 70 percent of the rock.

Mafic gneiss with hornblende (unit 3c) is most abundant in the northwest 

corner of the map area but locally occurs elsewhere. This gneiss is commonly 

slightly coarser grained than unit 3b. Some mafic gneisses northwest of 

Harris Lake, with 5 to 10 percent very thin discontinuous white granitoid



20

layers, resemble mafic gneisses typical of the Parry Sound Shear Zone. Mafic 

gneiss with hornblende and biotite (unit 3d) occurs rarely, and those east of 

Diamond Lake are notably rich in biotite.

Twenty-five to thirty percent of mafic gneisses are garnet-bearing (unit 

3e). Gneiss of unit 3e has sharp contacts with garnet-free mafic gneiss north 

of Presque Lake and along Highway 124 near the Ferguson Township Line Road. 

Units 3e and 3a appear compositionally gradational to one another at other 

localities. Garnet in the mafic gneiss is fine to medium grained, rarely 

coarse grained, is disseminated or occurs in aggregates up to l cm in 

diameter, and comprises up to 20 percent of the rock. Garnet is most abundant 

and coarsest in the mafic gneisses with hornblende near Boy Lake. The 

abundance and relatively large size of garnet in that area is likely enhanced 

by retrograde amphibolite facies metamorphism.

Mafic gneiss with hornblende and with partial and complete plagioclase 

coronas about garnet (unit 3f) occurs locally southeast of Avis Lake and at 

one spot along Highway 124 south of the Ferguson Township Line Road. This 

texture is common in the Parry Sound Shear Zone (McRoberts and Tremblay 1989) 

and likely is a late metamorphic reaction associated with amphibolite grade 

metamorphism.

Compositionally layered mafic gneiss (unit 3g) occurs locally throughout 

the map area. Layering is characterized by; 1) minor, very thin, 

discontinuous ultramafic layers, possibly derived from the deformation of 

ultramafic clots; 2) very thin to thick discontinuous or continuous 

leucocratic layers; 3) very thin, discontinuous magnetite layers at one 

locality south of Trout Lake.

Mafic gneiss with a distinctive leopard texture (unit 3h) (Photograph 1) 

occurs at several localities (Figure 5) in the Parry Sound Domain. This
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texture is usually obscure, and is commonly deformed; it is only obvious on 

good roadside outcrops. Where obscure, it has not been indicated as unit 3h 

on Map ... (back pocket). Leopard texture is characterized by circular to 

ovoid shaped feldspathic domains up to l cm in diameter (Photograph 1) in a 

mesocratic matrix. When highly deformed, the ovoid domains are highly 

elongated. Near Highway 124 along the northern map boundary, leopard textured 

mafic gneiss appears to grade into massive mafic gneiss, however at Presque 

Lake, leopard textured mafic gneiss is in sharp contact with meta-leucogabbro.

There are two possible explanations for this texture. 1) original 

plagioclase phenocrysts are recrystallized to a fine-grained granoblastic 

aggregate, or, 2) coarse garnet porphryoblasts are replaced by plagioclase 

during an earlier but similiar reaction to that documented in the Parry Sound 

Shear Zone by McRoberts and Tremblay (1989). There is no clear evidence to 

support either explanation and it is not clear when the leopard texture formed 

relative to the intrusion of the metagabbroic and metadicritic rocks.

Five analyses of mafic gneiss are presented in Table 2.

LEUCOCRATIC GNEISS (unit 4) 

Description

Leucocratic gneiss (unit 4a) occurs throughout the map area and is most 

abundant in the central part of the map area east and northeast of Hurdville 

and at and near Tait Island in Manitouwabing Lake (Figure 5). Leucocratic 

gneiss occurs in narrow belts interlayered with various rock types elsewhere 

in the map area.

Leucocratic gneiss is fine to medium grained, massive to foliated and/or 

lineated. Foliation is defined by one or more of a fine scale mineral 

foliation, streaky and wispy mafic mineral aggregates or a transposed
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compositional layering. Some leucocratic gneisses are migmatitic with less 

than 10 percent leucosome layers and patches. The layers also define a 

foliation. Many leucocratic gneisses in the east half of the map area are 

featureless while coarse clotty textures occur locally northeast of Hurdville.

Leucocratic gneiss (unit 4a) has 10 to 30 percent mafic minerals and 

rarely less than 10 percent. The most leucocratic varieties (less than 20 

percent) commonly bear no obvious relationship to the mafic gneisses but do 

resemble deformed metadioritic rocks. However, these gneisses differ 

compositionally from the metadiorites and have similiar textures to the mafic 

gneisses with which they are locally interlayered.

The most leucocratic gneisses are found on Manitouwabing Lake and along 

the McKellar Center Road north of the Manitouwabing River. Leucocratic gneiss 

with 20 to 30 percent mafic minerals is common between Trout and Manitouwabing 

Lakes and where it is easily recognized as being related to the mafic 

gneisses.

In thin section, leucocratic gneisses containing pyroxene and hornblende 

(unit 4b) are granoblastic-textured and have granulite facies mineral 

assemblages of orthopyroxene, clinopyroxene, hornblende and plagioclase and 

minor quartz, potassium feldspar, opaque minerals and apatite. Leucocratic 

gneiss with hornblende only (unit 4c) occurs rarely.

Ten percent of the leucocratic gneisses have garnet (unit 4d). Garnet is 

fine to medium grained, disseminated, or in aggregate form, and makes up to 5 

percent of the rock. Leucocratic gneiss with 20 to 30 percent mafic minerals 

is locally garnetiferous. Gneisses with less than 20 percent mafic minerals 

are rarely garnetiferous.

Forty percent of leucocratic gneisses are compositionally layered (unit 

4e). Layering types are: 1) rare to 50 percent, commonly less than 10 percent
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very thin to thick mesocratic layers which alternate with leucocratic layers 

(Photographs 2 and 3). Layers are rarely melanocratic or garnet-rich (90 

percent garnet). The best examples of these layered gneisses occur along the 

northerly-trending road between the two southern peninsulas of Manitouwabing 

Lake, along the Ferguson Township Line Road between Presque Lake and Highway 

124 and on Tait Island (Figure 5). This compositional layering may be 

primary, although tectonically modified, and some layered rocks could be 

highly deformed and mylonitic layered metagabbroic rocks (unit 5 ); (2) rare 

to 2 percent, discontinuous, very thin ultramafic layers which are probably 

strained ultramafic clots. The ultramafic clots do not appear to be 

migmatitic and may represent recrystallized mafic phenocrysts; (3) vague, 

wispy textured, discontinuous to continuous mafic layers. Many gneisses in 

the central part of the map area are layered in this manner (Figure 5).

The vague, wispy discontinuous texture is attributed to deformation of a 

leopard textured, leucocratic gneiss (unit 4f) comprised of fine-grained 

feldspathic aggregates or porphyroblasts with very thin ultramafic rims. More 

pronounced, but still vague and discontinous, compositional layering is 

attributed to deformation of a group or chain of these porphryoblasts. 

Leopard textured gneiss and its deformed equivalents are well exposed along 

the southern map boundary in a large swamp east of Dell Lake and just east of 

the local access road (Figure 5). Units 4f and 3h are in contact here.

Narrow shear zones, and at one locality a metagabbro dike (unit 12), cut 

compositional layering. This observation, coupled with the fact that the 

compositional layering commonly appears more deformed than parallel leucosome 

layers, suggests that much of the deformation affecting these gneisses was 

relatively early.

Four analyses of leucocratic gneiss are presented in Table 3.
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Regional Correlation

The megascopic compositional variation (mafic gneiss versus leucocratic 

gneiss) observed in the Manitouwabing Lake area also occurs in the Ferrie 

River area (McRoberts and Tremblay, in preparation). Moreover, the wide belts 

of leucocratic rock in the central part of the Manitouwabing Lake area occur 

along strike with a wide belt of similar rocks in the Ferrie River area, and 

the two belts may be continuous.

Interpretation of Mafic and Leucocratic Gneisses

It is not known whether the mafic and leucocratic gneisses are derived 

from a plutonic, volcanic or combined plutonic-volcanic source. However, as 

outlined below, it seems probable that they are derived from volcanic and 

subvolcanic rocks which most likely were fine to medium grained prior to 

metamorphism. Many mafic and leucocratic gneisses rarely show evidence 

(ultramafic clots) for a coarser precursor, in contrast to metagabbroic rocks 

which are characterized by mafic clots most likely derived from the 

recrystallization of medium- to coarse-grained mafic minerals. N. Culshaw 

(geologist, Dalhousie University, Halifax, personal communication, 1988) 

points out that deformed metagabbros usually retain evidence of their plutonic 

origin. Thus, Culshaw (geologist, Dalhousie University, Halifax, personal 

communication, 1988) believes that many mafic gneisses may be deformed 

volcanic rocks. R.M. Easton (geologist, Precambrian Geology Section, Ontario 

Geological Survry, personal communication, 1989) also suggests that some may 

be of a sub-volcanic origin.

Little conclusive evidence of a volcanic origin exists, but is listed 

below: (1) very thinly layered mafic xenoliths hosted by metadiorite occur
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locally at two spots (Figure 6) and may be deformed and metamorphosed mafic 

tuffs; (2) the thin interlayering of quartzofeldspathic gneiss of probable 

sedimentary origin and marble with mafic gneiss is more consistent with a 

volcanic origin although not diagnostic; and (3) leopard texture, if derived 

from plagioclase phenocrysts, is more consistent with a volcanic origin 

because large feldspar phenocrysts are more common in flows than in mafic 

intrusive rocks.

METAGABBROIC ROCKS (unit 5) 

Description

Metagabbroic rock (unit 5) occurs as sil l-l ike bodies of various size, 

as thin dike-like bodies, and near Orrville, possibly as a sub-circular body. 

It is not clear whether more bodies may be sub-circular or oval in form than 

is shown on Map ... (back pocket). Metagabbroic rock occurs throughout most 

of the map area (Figure 6) and is most abundant southwest of McKellar and west 

of Orrville and least abundant in areas underlain mainly by metadioritic rock 

northeast of Broadbent and west of Isabella Lake. Most of the largest bodies 

are hosted by mafic or leucocratic gneiss. Metagabbroic bodies hosted by 

metadiorite are probably mega-xenoliths.

The best exposed si 11-l ike bodies occur near Mill Lake and on 

Manitouwabing Lake near Tait Island. These bodies are cut by narrow shear 

zones but as a whole, do not appear to be highly deformed, and may have been 

emplaced magmatically as sheet-like bodies. Thin compositional layering which 

parallels the outline of the body near Mill Lake is consistent with an 

original sheet-like form.

Xenoliths of mafic gneiss in meta-leucogabbro are present along and near 

Highway 124 near the north map boundary and at Vowel and Isabella Lakes
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(Figure 6). Normally, thin layers of one rock type occur in the other and age 

relationships based on cross-cutting features appear contradictory. Xenoliths 

of quartz-rich gneiss of probable sedimentary origin may occur at Sugar Lake.

Contacts between mafic gneiss and metagabbro on the southern part of 

Isabella Lake are characterized by a l to 5 mm wide ultramafic zone which is 

attributed to a cooling phenomana in the metagabbbro. Near Hurdville, mafic 

gneiss is locally pale weathering or bleached where in contact with metagabbro 

and metasomatism or alteration linked to intrusion of the metagabbro is 

suspected.

The metagabbroic rocks of map-unit 5 are fine to medium grained, and 

consist of meta-anorthosite (unit 5a), meta-leucogabbro (unit 5b), metagabbro 

(unit 5c) and meta-melanogabbro (unit 5d) and metamorphosed ultramafic rock 

(unit 5e). Meta-leucogabbro is the most common phase. Most rocks are 

recrystallized. A notable exception is the well preserved metagabbro exposed 

along the Holy Side Road west of the McKellar Side Road (Figure 6). This rock 

is medium to coarse grained with dark grey feldspars, and likely igneous in 

origin.

Meta-anorthosite (unit 5a) is volumertically minor and is thinly to 

thickly interlayered with metagabbroic rock along the power line in the 

southwest corner of the map area and on Manitouwabing Lake northeast of Tait 

Island.

Meta-leucogabbro (unit 5b) and metagabbro (unit 5c) are characterized by 

coarse mafic clots. These mafic clots are interpreted as recrystallized, 

medium- to-coarse grained mafic grains. Very coarse clotty textured meta- 

leucogabbro and metagabbro which resembles anorthositic gabbro in the 

Whitestone Body occurs locally along Highway 124 near the north map boundary 

and on Manitouwabing Lake northeast of Tait Island. Along Highway 124, this
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phase is in sharp contact with the typical, more finely clotty textured rock 

and indicates the presence of more than one magmatic phase likely. Meta- 

leucogabbro with very coarse clotty texture is more abundant and more 

difficult to distinguish from anorthosite rocks in the Ferrie River area than 

in the Manitouwabing Lake area.

Fine, even-grained metagabbroic phases are probably present but are 

difficult to differentiate from mafic gneiss. One example of a fine-grained 

metagabbro occurs along Highway 124 just north of the Ferguson Township Line 

Road. It has a slightly rougher weathered surface than mafic gneisses of unit 

3.

Some metagabbroic rocks preserve a pseudo-subophitic texture. 

Oikocrysti c texture occurs west of the Serpent Rapids near the Seguin River 

(Figure 6) and intercumulus texture is preserved locally east of Blackwater 

Lake.

Meta-melanogabbro (unit 5d) is most common in the central part of the 

map area and is fine to medium grained, black to dark green weathering and 

black to dark green on fresh surface. Some melanocratic rocks south and west 

of Hurdville have been interpreted as part of unit 5d but may be melanocratic 

phases of unit 3a.

Meta-melanogabbro and metamorphosed ultramafic rock (unit 5e) are 

commonly gradational into each other. Ultramafic rock occurs locally 

throughout the map area and is most abundant near Orrville and in the central 

part north and south of Hurdville (Figure 6). Ultramafic rock may constitute 

parts of small layered bodies as is the case south of Broadbent where 

ultramafic rock grades into metagabbro.

Metagabbroic rocks with pyroxene and hornblende (unit 5f) predominate 

over those with hornblende (unit 5g) or hornblende and biotite (unit 5h). In
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thin section unit 5f is granoblastic and contains plagioclase, clinopyroxene, 

orthopyroxene, hornblende, biotite, iron oxide and apatite. Hornblende 

locally mantles or replaces the pyroxenes.

Meta-leucogabbro and metagabbro are locally garnet-bearing (unit 5i) 

with most garnet-bearing rocks occurring between Broadbent and Highway 518. 

Metagabbroic rocks with garnet are far less common than garnet-bearing mafic 

gneisses. Garnet in metagabbroic rocks is fine grained and disseminated and 

makes up less than 5 percent of the rock. Locally, garnet is in contact with 

magnetite and may have formed from a magnetite-feldspar reaction. Most mafic 

fragments in marble breccia do not have garnet and this is consistent with the 

author's impression that the bulk of the fragments are derived from disruption 

of metagabbro dikes, rather than representing mafic gneiss (unit 3).

Metagabbro, and to a lesser extent meta-melanogabbro with distinctive 

feldspar porphryoblasts (unit 5j), occurs locally in the west part of the map 

area (Figure 6) as thick dike-like bodies. These bodies have a regional trend 

and, along Highway 124 parallel granitic/mafic gneiss contacts. These rocks 

are included in unit 5 for the following reasons; (1) on one outcrop along the 

Hurdville-Waubamik Road, meta-leucogabbro has both a clotty texture and 

feldspar porphryoblasts; (2) in one area near Serpent Rapids, feldspar 

porphryoblastic meta-melanogabbro and meta-melanogabbro occur together and may 

grade into one another 3) feldspar porphryoblastic meta-melanogabbro occurs as 

xenoliths in granitic rock near Acton Lake and thus are relatively old; 4) 

along Highway 124, a spatial relationship between meta-leucogabbro and 

feldspar porphroblastic metagabbro exists. However, porphryoblastic metagabbro 

is possibly locally wrongly correlated with younger metagabbro dikes (unit 12) 

which locally are porphryoblastic and possibly with mafic gneiss which locally 

also may be porphryoblastic.
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A mafic rock with feldspar porphryoblasts occurs as a thin dike-like 

body in meta-leucogabbro at the north end of Trout Lake. If this layer is 

indeed an early metagabbro and does not belong to unit 3 nor 12, 

porphryoblastic metagabbro (unit 5j) is then a late magmatic phase relative to 

other members of unit 5.

Porphryoblasts are round to ovoid shaped, are up to l cm in diameter and 

make up l to 40 percent of the rock. They are comprised of fine-grained, 

granular feldspar and some contain medium-grained blocky feldspar which may 

represent relics of an igneous texture. Porphryoblastic metagabbro locally 

hosts minor amounts of medium-and coarse-grained euhedral feldspar laths which 

may have been phenocrysts and most likely form porphryoblasts during 

recrystallization.

Strongly foliated and/or lineated metagabbroic rocks (unit 5k) with 

elongate clots occur locally in narrow shear zones in the Parry Sound Domain, 

as well as more extensively in the Parry Sound Shear Zone.

Nine analyses of metagabbroic rocks are presented in table 4.

Regional Correlation

Metagabbroic bodies are most abundant along the western side of the 

Parry Sound Domain in the Ferrie River, Whitestone Lake and Manitouwabing Lake 

areas and meta-leucogabbro is the most abundant phase. Layered bodies are 

rare and occur at only one location in both the Manitouwabing Lake and 

Whitestone Lake areas. Metamorphosed ultramafic rock is rare in all three 

areas but is most abundant in the Manitouwabing Lake area.

Relationship Between Netagabbroic Rocks and Mafic and Leucocratic Gneisses
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Metagabbro bodies in the Parry Sound Domain do not appear to be related 

genetically the mafic gneisses of unit 3. Metagabbroic rocks (Table 4) differ 

geochemically from mafic gneisses (Table 2) and leucocratic gneiss (Table 3), 

most significantly in Ti02 abundances. Metagabbroic rocks have less than l 

percent Ti02 whereas mafic and leucocratic gneisses have greater than l 

percent. This difference is interpreted as primary.

There is no evidence, however, to indicate whether or not the 

metagabbroic bodies are subvolcanic or are later, unrelated intrusions, given 

the assumption that some mafic and leucocratic gneisses are volcanic. 

Geochemical differences between the mafic gneisses and the gabbroic rocks are, 

however, more consistent with emplacement of the gabbroic rocks unrelated to 

volcanism.

METADIORITIC ROCKS (unit 6) 

Description

Metadioritic rocks range in composition from tonalite to diorite. 

Diorite is predominant. Granitic members may be present but are included in 

unit 8.

Metadioritic rocks occur throughout the map area but predominant in the 

central and eastern parts. In the western half of the map area, they occur as 

sill-like bodies parallel to one another, irrespective of the state of 

deformation. South of the Hurd Sawmill east of Hurdville, one body of unknown 

width cuts layering in metagabbroic rock at a low angle and can be considered 

as a dike. Wide zones comprised mainly of metadioritic rock near Shanty Lake, 

west of Blackwater Lake and southwest of Hurdville probably reflect a 

voluminous dioritic intrusion or intrusions thickenned by folding. Thin,
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irregular-trending veins of metadioritic rock emanate from larger bodies and 

are present locally throughout the map area.

Metadioritic rocks are massive to foliated. Foliation is defined by 

quartz or mafic mineral aggregates and by leucosome or strained mafic layers. 

Most dioritic rocks are even grained or clotty textured (unit 6i). Less 

common textures include augen texture (unit 6j), streaky texture (unit 6k) and 

oikocrystic texture (unit 6m).

Many metadioritic rocks are migmatitic with less than 10 percent vein- 

like or patchy leucosome comprised of feldpar   quartz   hornblende   

pyroxene. In the Parry Sound Domain, highly migmatitic metadiorite is 

abundant northwest of Orrville (Figure 7) near the Parry Sound Domain/Seguin 

Subdomain boundary. Elsewhere this highly migmatitic rock is scarce. 

Leucosome is slightly coarser grained than paleosome and rarely has the same 

composition. Leucosomes are commonly more leucocratic than paleosome and 

generally contain more quartz.

Metadioritic rocks are generally leucocratic and homogeneous at outcrop 

scale. Subtle to abrupt variation in quartz and/or mafic mineral abundances 

over short intervals occurs locally while larger scale compositional variation 

over tens to hundreds of metres is more common.

Metadiorite (unit 6a) is white, light grey or buff weathering, and 

commonly contains 10 to 15 percent mafic minerals. Very leucocratic varieties 

that are mafic-mineral free or have less than 5 percent mafic minerals occur 

locally, east of Broadbent and at Manitouwabing Lake south of Tait Island. 

Where least deformed, metadiorite has fine- to medium-grained blocky 

feldspars. More deformed rocks have a fine-scale-foliation and a sugary 

texture. Metadioritic rocks were probably medium grained (l to 2 mm) or 

coarser prior to recrystallization, because locally from l to 20 percent
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coarser, grey weathering feldspars occur in a finer, more granoblastic white 

weathering matrix. This feature is common in the slightly coarser-grained 

Raganooter Lake anorthositic body (McRoberts and Tremblay 1989).

Quartz metadiorite (unit 6b) occurs throughout the map area and is 

predominant in the west half of the map area, east of Orrville and west of 

Little Seguin Lake (Figure 7). In these areas, most of the quartz metadiorite 

is thought to be a compositional variation of metadiorite. Much of the quartz 

metadiorite east of Broadbent, in contrast, may be a separate magmatic 

metadioritic phase because megascopic variations in quartz content between 

quartz metachlorite and neighbouring metadiorite are abrupt. Quartz 

metadiorite generally resembles metadiorite although it is typically more 

leucocratic with only 5 to 15 percent mafic minerals. Several samples stained 

with soduim cobaltnitrate contain trace to 15 percent potassium feldspar.

Metagranodiorite and metatonalite (unit 6c) occur locally throughout the 

map area. At Seguin Lake and along and near the McDougall Road south of 

Hurdville, unit 6c has a granodioritic composition with approximately 5 to 15 

percent potassium feldspar and to a lesser extent, is tonalitic in composition 

with only trace amounts of potassium feldspar. These rocks also have l to 15 

percent mafic minerals and in the field compositionally grade into quartz- 

metadiorite and metadiorite with which they are spatially associated.

Several narrow belts of quartzofeldspathic rocks without mafic minerals 

and composed of plagioclase and quartz occur in the west half of the map area. 

They are well exposed along Highway 124 northeast of Waubamik, at Vowel Lake 

and locally at Manitouwabing Lake. Near Harris Lake, metadiorite appears to 

grade into this tonalitic rock and this rock is interpreted to be part of the 

dioritic suite. It is buff to olive brown white weathering and, in places, 

probably is confused with some granitoid rocks. In addition, this rock is
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rusty weathering adjacent to marble breccia units and resembles 

quartzofeldspathic gneisses of probable sedimentary origin. Thus, some 

outcrops on Map ... (back pocket) and located in figure 7 may be 

misinterpreted as quartzofeldspathic gneisses.

Separate metadiorite phases are present at three locations in the map area 

(Figure 7) and indicate that compositional differences are the result not only 

of magmatic differenation but of the injection of multiple magmas. South of 

Hurdville, a clotty textured metadiorite (which might also be interpreted as 

leucogabbro) is in sharp contact with oikcrystic tonalite. West of Little 

Seguin Lake, clotty textured metadiorite to quartz metadiorite has sharp 

contacts with a clotty-textured tonalite. Several quartz-bearing phases with 

sharp contacts are thinnly interlayered at one location (Figure 7) between 

Blackwater and Isabella Lakes.

Pyroxene-hornblende bearing metadioritic rock (unit 6d) is more common 

than hornblende-bearing rock (unit 6e), biotite-hornblende rock (unit 6f), and 

biotite-bearing rock (unit 6g) in the Parry Sound Domain. Units 6e, f and g 

are common near Orrville in the Seguin Subdomain and generally are slightly 

finer grained than unit 6d.

In thin section, (unit 6d) is granoblastic and contains plagioclase, 

clinopyroxene, orthopyroxene, hornblende, biotite, iron oxide and apatite   

quartz. Plagioclase contains albite and locally pericline twinning which is 

locally deformed. Diopside is the predominant mafic mineral. Hornblende 

locally mantles or replaces the pyroxenes. Minor amounts of magnetite and 

trace amounts of biotite and apatite are common.

Thin sections of amphibolite facies metadiorite rocks (unit 6e) have 

plagioclase-hornblende-iron oxide-biotite-apatite-apatite ± quartz
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assemblages. Some biotite mantles iron oxides, suggesting that a reaction of 

iron oxide and plagioclase to form biotite may have occurred.

In thin sections of weakly foliated rocks, mafic minerals occur in 

aggregates, some of which are elongated or occur as single grains. Fine 

grained mylonitic feldspar locally mantles coarser feldspar and indicates that 

the rocks have experienced more deformation than is apparent in hand sample.

Fine grained disseminated garnet (unit 6h)

occurs in amphibolite facies metadioritic rocks at Boy Lake and near the 

intersection of the Seguin River and the McDougall Side Road (Figure 7).

Clotty textured metadiorite (unit 6i) with coarse mafic clots occurs 

mainly in a wide north-south trending belt in the east-central portion of the 

map area (Figure 7) and locally is gradational into more even-grained rocks. 

Clotty textured metadiorite resembles some meta-leucogabbro and it is probable 

that the two a have been confused locally. Many outcrops on Map ... (back 

pocket) designated as unit 6ai may be unit 5.

Augen textured quartz-metadiorite (unit 6j) occurs locally (Figure 7) 

and is characterized by vague quartzofeldspathic eyes outlined by millimetre 

wide mafic rims. This texture is recognized only in amphibolite facies rocks. 

Some clotty textured rocks also have augen texture. Streaky textured rocks 

(unit 6k) occur locally near Shanty Lake and north and south of the Seguin 

River near the McDougall Side Road.

Oikocrystic textured metadioritic rock (unit 6m) occurs rarely and is 

characterized by 5 to 10 percent vague subcircular oikocrysts l to 2 cm in 

diameter. The oikocrysts are comprised of 20 to 30 percent fine-grained mafic 

minerals.

Metadioritic rocks with up l to 5 percent mafic gneiss and/or 

metagabbroic xenoliths (unit 6g) occurs locally throughout the map area. The
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xenoliths are subround and up to 10 cm in diameter. Some are weakly elongated 

and define a foliation.

Metadioritic rocks with very thin to thick mafic layers (unit 60) occur 

throughout the map area but are common between Trout Lake and Pepper Lake 

where mafic gneiss predominates. Most mafic layers probably are of older 

mafic gneiss while a small percentage may be metagabbro dikes (unit 12).

Strongly foliated or lineated metadioritic rock (unit 6p) with highly 

elongated mafic clots and quartz aggregates occurs in narrow shear zones 

throughout the map area.

Several analyses of metadioritic rocks are presented in Table 5.

Petrology of the Netadioritic Rocks

Metadioritic rocks are correlated with the McKellar Gneiss (Lacy 1960) 

north of the map area. This gneiss has an initial Sr 87/86 ratio of 0.7034 

which is interpreted by Connare (1986) as being indicative of mantle origin 

with little or no upper mantle crustal involvement. The relative high 

abundance of metadioritic rock in the Parry Sound Domain may further indicate 

an origin in an island arc setting.

The presence of dioritic veins and of brecciated mafic gneiss near 

intrusive breccias and metadiorite bodies indicate that some dioritic magma 

forced its way in an irregular manner into host rocks through fractures. 

Fracturing may have been induced by the force of incoming dioritic magma. 

Metadioritic rock also appear to have intruded more regularly and consistently 

as sheet-like bodies, possibly parallel or subparallel to one another, 

resulting in the layered terrane characteristic of parts of the west half of 

the map area.
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The regional lithogeochemical compositional variation shown in Figure 7 

is considered to reflect some primary compositional variation, either lateral 

or vertical or both, subsequently modified a little by folding and by offset 

attributed to thrusting which may have occurred. Quartz-rich dioritic rocks 

and older mafic and leucocratic gneisses are abundant in the west half of the 

map area and may indicate that quartz-rich members are marginal phases of an 

overall intermediate composition intrusive complex.

Field and Geochemical Criteria for Distinguishing Leucocratic Gneiss (unit 4a) 

from Metadi orite (unit 6a)

Metadiorite and leucocratic gneiss resemble one another in that both are 

leucocratic and are fine to medium grained. There are, however, seven 

criteria that are useful! in distinguishing the two in the field; 1) 

Leucocratic gneisses are typically slightly more even-grained and slightly 

finer grained than metadiorites; 2) Some of the more leucocratic varieties of 

unit 4 are slightly more mafic (20 percent) than most metadiorites (15 

percent); 3) some granulite facies metadiorites have up to 10 percent medium- 

grained (l to 2 mm) grey weathering feldspars whereas leucocratic gneisses 

with pyroxene and hornblende (unit 4b) do not; 4) leucocratic gneisses 

commonly have streaky and wispy textures whereas most metadiorites do not; 5) 

some leucocratic gneisses have coarse ultramafic clots or have very thin, 

discontinuous ultramafic layers whereas metadiorite lacks these features; 6) 

leucocratic gneisses have disseminated garnet whereas metadiorites rarely do; 

7) metadiorites have xenoliths of mafic rocks whereas leucocratic gneiss does 

not.

Most leucocratic meta-igneous rocks with a massive appearance and with 

low abundances of mafic minerals are designated as metadiorite, except for
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those rocks in the wide north-trending belt east of Trout Lake. Rocks similiar 

to these are interlayered with mafic gneiss on Trout Lake in a manner 

characteristic of leucocratic gneiss. Some massive appearing leucocratic 

rocks at several localities on and near Manitouwabing Lake (Figure 7) (west of 

Tait Island, northwest of Acton Lake and west of the Manitouwabing River) are 

interlayered with gneiss recognized as unit 4 on an outcrop to outcrop basis. 

These rocks might also be interpreted as unit 4. The same applies to 

leucocratic meta- igneous rocks near, but southwest and northwest of the 

Broadbent intersection, and southwest and east of Acton Lake.

Geochemically, metadiorite consistently has a major element signature 

different from leucocratic gneiss despite the undetermined affect of 

metamorphism. Metadiorite (Table 5) is richer in Si02 and A1203 and poorer in 

than leucocratic gneiss (Table 3).

DIORITIC INTRUSIVE BRECCIA (unit 7)

Metadioritic rocks with 10-70 percent xenoliths (Photograph 4) are 

referred to as dioritic intrusive breccias. These rocks occur mainly in a 

broad zones (Figure 8) between Manitouwabing Lake and Orrville. They occur 

adjacent or within metagabbroic and mafic gneiss units or in areas underlain 

by metadioritic rocks.

Units of breccia range in width from l metre to greater than 20 metres. 

Narrow horizons (l to 2 m wide) parallel regional fabric and are either 

interlayered regularly with metadiorite layers free of xenoliths, as seen 

along the Blackwater Road approximately 200 m south of the Seguin River, or 

occur randomly in a sea of metadiorite and are not abundant. In Figure 8 and 

on Map ... (back pocket), wider zones, or a group of narrow layers, are shown 

as narrow discontinuous belts parallel to regional fabric. These could be
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shown as more continuous, because the belts tend to occur along strike from 

one another.

Intrusive breccia with mafic gneiss xenoliths (unit 7a) is more common 

than those breccias with mafic gneiss and metagabbroic xenoliths (unit 7b) and 

metagabbroic xenoliths (unit 7c). In a sand and gravel pit southeast of 

Blackwater Lake, an intrusive breccia with what is either a pink weathering 

granitic xenolith or a boudin is present.

The majority of xenoliths are subround and lensoid or oval shaped with 

long axes parallel to regional fabric and are rarely subangular to angular in 

form. It is unclear how much of their shape is due to tectonic versus igneous 

processes. Moderately to highly strained rocks have more elongated xenoliths.

Most xenoliths are hosted in fine-to medium- grained, even-grained 

metadiorite with 5 to 15 percent mafic minerals. Metadiorite with coarse 

mafic clots hosts xenoliths at Isabella Lake.

Mafic gneiss xenoliths in some breccias near Blackwater Lake are altered 

having l to 5 mm wide, light weathering, bleached borders adjacent to the host 

metadiorite. In a few cases, the xenolith is completely or nearly completely 

altered. Alteration is likely associated with emplacement of the metadiorite.

GRANITIC GNEISS (unit 8) 

Description

Granitic gneiss occurs throughout most of the map area, mainly as narrow 

dike-like bodies 50 cm to 30 m wide (Figure 9). Wider bodies (up 100 m) occur 

mainly in and near the southeast corner of the map area near an extensive 

tract of granitic gneiss, most of which occurs south and southeast of the map 

area (Figure 9). Granitic gneiss decreases in abundance west and northwest 

from this body.
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Most, if not all, granitic rocks in the Manitouwabing Lake area are 

thought to be of plutonic origin. However, it is not possible to prove that 

all are. It is possible that some may be supracrustal in origin, because some 

granitic gneisses in the Britt Domain are interpreted to be supracrustal in 

origin (N. Culshaw, geologist, Dalhousie Univ., Halifax, personal 

communication, 1988). There is, however, no evidence for supracrustal 

granitic rocks in the Manitouwabing Lake area.

Observations consistent with a plutonic origin for granitic gneisses in 

the Manitouwabing Lake area are; 1) the rocks form rare, irregular dike-like 

intrusions which terminate in country rock that occurs in low strain areas. 

Northwest of Presque Lake, granitic rock appears to intrude meta-leucogabbro 

in such a manner; 2) presence of granitic intrusive breccias; 3) absence of 

granitic xenoliths in dioritic intrusive breccias and in metagabbroic rock. 

This suggests that granitic rocks are younger than metadicritic and 

metagabbroic rocks; 4) augen texture; 5) large areas underlain by granitic 

rock (southeast of Sugar Lake).

Most dike-like bodies of granitic rock are constant in width with 

straight contacts and have probably been tectonically modified to varying 

extent. They parallel gneissic layering defined by leucosome layers and 

neighbouring contacts defined by units l to 7. Along Blackwater Road east of 

Isabella Lake, one to two metre wide granitic dike-like bodies are parallel on 

vertical and horizontal surfaces to the long axes of weakly elongated mafic 

xenoliths in metadiorite and the trend of neighbouring interlayered mafic 

gneiss, intrusive breccia and metadiorite. The xenoliths in the metadiorite 

do not appear to have been highly deformed and one wonders whether; 1) the 

granitic gneiss was emplaced as sheet-like bodies parallel or close to
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parallel to pre-existing layering or; 2) lithological layering and flattening 

direction are parallel or subparallel.

Most granitic gneisses in the Parry Sound Domain are fine to medium 

grained. Fine-grained, sugary textured rocks are common in and near the 

Seguin Subdomain. In thin section the granitic gneisses have a granoblastic 

texture.

Granitic gneisses of unit 8 are massive to foliated. Foliation is 

defined by one or more of elongated quartz grains and aggregates, streaky 

mafic aggregates, flattened augen, a fi ne-seal e mafic mineral alignment and 

layering. Layering is characterized by very thin, discontinuous 

quartzofeldspathic leucosome layers, some of which are quartz-rich or 

quartzose, very thin to thin mafic layers that resemble mafic gneiss, and 

leucocratic layers that resemble leucocratic gneiss and metadiorite. The 

formation of most gneissic layering in the granitic gneisses likely predates 

emplacement of thin metagabbro dikes (unit 12) which are locally discordant to 

gneissic layering.

The most migmatitic granitic gneisses (20 to 50 percent leucosome) are 

exposed along the Blackwater Road north and south of Broadbent. Most 

migmatitic granitic gneisses contain less than 20 percent leucosome. Patchy 

leucosome characterized by a coarsening of the rock is also present in 

granitic gneiss. The non-transposed appearance of this leucosome may mean 

either that it occurs in a tectonically protected site or is a relatively 

young leucosome.

Four generations or phases of granitic gneisses are present in the map 

area, one which may be related to metadioritic rocks. However, on the map, 

granitic gneisses are subdivided according to colour, texture and structure 

because it is felt that one cannot consistently differentiate between phases
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of rock that closely resemble one another, yet which might constitute separate 

magmatitic events. In addition, all rocks are referred to as simply granitic 

although granodioritic compositions do occur.

Granitic gneiss is white to pink weathering. Pink gneiss (unit 8d) is 

most common. Buff granitic gneiss (unit 8c) occurs locally and olive green 

granitic gneiss (unit 8b) and light grey or white granitic gneiss (unit 8e) 

occur rarely. Unit 8d occurs with pyroxene bearing rocks and colour is not a 

reliable means of judging metamorphic grade. Units 8b, 8c and 8e can be 

confused with unit 6c, especially where the later is without mafic minerals.

Granitic gneiss with up to 25 percent mafic minerals (unit 8f) occurs 

east of the Blackwater Road and east of Orrville. Biotite and to a lesser 

extent, hornblende are present. Two granitic phases, one with 15 percent 

mafic minerals and the other with 25 percent mafic minerals are in sharp 

contact at one locality east of Orrville.

Augen textured granitic gneiss (unit 8g) occurs locally, mainly within 

the Seguin Subdomain north and east of Orrville. The augen are up to l cm in 

size and locally are highly elongated. Coarse feldspars are rarely present 

within the augen and likely represent relict feldspars. A one to two m wide 

layer of pink gneiss (unit 8d) is present in augen gneiss north of the Seguin 

River, near Highway 518 and may constitute a later intrusion or an xenolith. 

Streaky textured gneiss (unit 8h) is present locally north and west of Highway 

518 near the east map boundary and may represent highly elongated augen 

gneiss.

Granitic gneiss with thin to very thin, continuous to discontinuous, 

mafic and leucocratic gneiss layers and metadiorite layers (unit 8i) occur 

locally. Those with mafic layers are common. The layers normally comprise l 

to 10 percent of the rock, rarely more and probably are either transposed
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xenoliths or layers of mafic gneiss. This unit does not appear as plastically 

deformed as the heterogenously layered gneisses (unit 11).

Granitic gneisses with a strong foliation and/or lineation (unit 8j) 

occur locally throughout the map area but are most common in the western side 

of the map area, particularly at Harris and Vowel Lakes, north of Presque Lake 

and east of Mill Lake. Pink, L-tectonites, are also well exposed at 

Manitouwabing Lake west of the Manitouwabing Lake lodge.

Granitic gneiss with fine-grained mafic boudins (unit 8k) occur rarely 

in and near the Seguin Subdomain. Some mafic blocks may be xenoliths. 

Granitic gneisses with feldspar porphyroclasts (unit 8m) occur rarely, mostly 

within the Seguin Subdomain. Porphyroclasts are derived from disaggregated 

pegmatite and comprise 5 to 10 percent of the outcrop.

Granitic gneisses can be subdivided compositionally into two groups. 

Group l have granitic compositions and are rich in potassium feldspar. Several 

group l samples (Figure 9) stained with sodium cobaltnitrate contain 20 to 35 

percent quartz, 65 to 80 percent potassium feldspar, l to 10 percent 

plagioclase and trace amounts of mafic minerals. Red, fine- to meduim-grained 

garnet occurs rarely. Group 2 has granitic to granodioritic compositions with 

either roughly equal amounts of plagioclase and potassium feldspar or with 

more plagioclase than potassium feldspar. Many granitic gneisses in the east 

half of the map area belong to group 2 while most in the west half belong to 

group 1. Those gneisses with up to 25 percent mafic minerals (unit 8f) or 

with streaky and augen textures (unit 8 and 8h ) fall into group 2. Most of 

unit 8d belongs to group l

As noted earlier, four phases of granitic rock are interpreted to be 

present in the map area; 1) pink, potassium feldspar-rich rocks (group 1), 

that are locally observed to be compositionally gradational with group 2
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rocks; and, 2) granitic rocks related to the metadioritic rocks. Some group 2 

gneisses in the central part of the map area may be related to metadioritic 

rocks because they occur near meta-quartz diorite and granodicritic rocks of 

similiar appearance. 3) at least two phases with granite to granodioritic 

compositions and which occur mainly in the eastern half of the map area. 

These rocks are distinct from the metadioritic rocks and are compositionally 

similiar to the large body southeast of Sugar Lake with which they may be 

related. A sharp contact between one of these phases and a rock that appears 

to belong to the group l composition occurs north of Orrville.

Seven chemical analyses of granitic rocks are given in Table 6, Analyses 

l to 7. Analyses l, 2 and 3 are of the pink rocks in group l from the western 

half of the map area whereas analyses 4, 5, 6 and 7 are of group 2. In 

general, group l rocks tend to have lower abundances of Ti02, MgO, and 

Fe203*FeO but are richer in Si02 than group 2 rocks in the east half of the 

map area.

Regional Correlation

Granitic gneiss appear to be more abundant in the Manitouwabing Lake 

area than in the Ferrie River area (McRoberts and Tremblay 1989) or in the 

Whitestone Lake area (personal observation).

Pink granitic gneiss (unit 8d) is locally fine grained and sugary and 

resembles; 1) rocks in the Britt Domain referred to as meta-arkose by Davidson 

and Morgan (1981); 2) rocks in the Moon River Subdomain also referred to as 

meta-arkose by Schwerdtner and Mawer (1982); 3) rocks in the Ahmic Subdomain 

near Ahmic Harbour (Bright 1989); 4) narrow belts in the Parry Sound Shear 

Zone (McRoberts and Tremblay, 1989). It remains to be established whether a 

genetic or other relationship exists.
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GRANITIC INTRUSIVE BRECCIA (unit 9)

Intrusive breccias derived from the intrusion of granitoid rock into 

mafic rock occur at several locations in the map area (Figure 8)and are well 

exposed south of Orrville, north of Isabella Lake and south of Acton Lake east 

of Hurdville. Most breccias occur where granitic rock is relatively abundant. 

North of Isabella Lake and at Manitouwabing Lake, granitic intrusive breccia 

occurs with dioritic intrusive breccia but the association is likely 

coincidental. All breccias are interpreted to be similiar in form to the one 

exposed north of Isabella Lake which has a narrow sheet-like form parallel to 

regional fabric and which is discontinuous.

Intrusive breccias, with the exception of the one near Acton Lake, are 

pink and fine to medium grained and contain mafic gneiss xenoliths (unit 9a). 

The breccia near Acton Lake is white weathering and olive brown with mafic 

gneiss and metagabbro and meta-melanogabbro xenoliths (unit 9b). Some 

metagabbroic xenoliths here have feldspar porphyroblasts. Granitic gneiss with 

xenoliths of leucocratic gneiss occurs at Vowel Lake. Xenoliths make up 10 to 

50 percent of breccias and do not appear deformed. They have subangular to 

subrounded shapes.

Most granitic breccias are likely related to group l granitic rocks 

except for those south of Orrville and near Acton Lake which are likely 

related to group 2 rocks. One sample of the breccia near Acton Lake was 

stained with sodium cobaltnitrate and consists of approximately equal amounts 

of potassium feldspar and plagioclase with 20 to 25 percent quartz. The 

breccia south of Orrville occurs with group 2 rocks.

THE WHITESTONE ANORTHOSITE BODY (unit 10)
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The eastern margin of the Whitestone body is exposed in the southwestern 

and northwestern corners of the map area. Northwest of Harris Lake, igneous 

features are widely preserved, with most weakly to strongly foliated rock 

occurring within 100m of the margin or in narrow shear zones. At Mill Lake, 

the Whitestone body lies within the Parry Sound Shear Zone, and is commonly 

foliated with abundant shear zones. This area has also been included in the 

Parry Sound Shear Zone by Nadeau (1984) and Davidson et al (1982).

Anorthositic suite rocks consist of meta-anorthosite (unit lOa), meta- 

gabbroic anorthosite (unit lOb), meta-anorthositic gabbro (unit lOc) and 

metagabbro (unit lOd). Two phases are present locally northwest of Harris 

Lake, an older leucocratic to mesocratic gabbroic phase and a younger 

anorthositic to gabbroic anorthositic phase. Most outcrops are anorthosite to 

anorthositic gabbro in composition and probably belong to the second phase.

Anorthositic rocks in the Manitouwabing Lake area have been 

recrystallized. Fine-grained, green weathering clinopyroxene occurs 

throughout the body in clotty aggregates and is commonly mantled by dark grey 

weathering hornblende. Feldspars are white weathering, white, locally light 

grey and are fine to medium grained and granular. The anorthite content of 

plagioclase ranges from 42 to 66 for the Whitestone body (Mason 1969)

Anorthositic rocks with garnet (map unit lOe) occur locally. Fine 

grained red garnet (0.5 to 1.0 mm) comprises l to 2 percent of the rock.

Sub-ophitic texture is common and oikocrystic texture (unit lOf) occur 

locally. Anorthositic rocks with igneous layering (unit lOg) occurs northwest 

of Harris Lake and is characterized by thin alternating layers of meta- 

anorthosite and meta-anorthositic gabbro. Layering strikes northerly and dips 

to the east.
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Strongly foliated rocks are characterized by highly elongated mafic 

clots (unit lOh). Hornblende is more common in these rocks than in less 

deformed rocks. Mylonitic anorthosite (unit lOi) occurs at the margin of the 

Whitestone body northeast of Harris Lake.

It is not clear as to whether the Whitestone body and the other large 

anorthositic bodies were emplaced magmatically or tectonically into their 

present positions. A magmatitic origin seems possible because inclusions 

that can be intepreted as xenoliths resemble host rocks. Similar observations 

have been made in the Ferrie River area, where thin belts of rock typical of 

the Parry Sound Shear Zone (marble breccia and mafic gneiss) occur within the 

Arnstein body near its western margin and may be tectonically modified 

xenoliths. In addition, small irregular shaped lenses and layers of fine 

grained leucocratic rock occur rarely in the Raganooter Lake body. These may 

be xenoliths of leucocratic gneiss which is abundant south of the body. N. 

Culshaw (geologist, Dalhousie University, Halifax, personal communication, 

1988) suggests that anorthositic bodies may have been emplaced magmatically 

into shear zones.

The Whitestone body appears to have been affected by a late deformation 

event which attenuates leucosome or disrupts pegmatites. Early deformation 

which is recognized where metagabbro dikes cut gneissic layering may not have 

affected this body.

Chemical analyses of anorthositic rocks from this body are given in 

Marmont and Johnston (1987).

HETEROGENEOUS LAYERED GNEISSES (unit 11)

Rocks included in unit 11 occur mainly within the Seguin Subdomain and 

locally within the Parry Sound Domain. These rocks differ from most in the
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Parry Sound Domain in that they appear to have flowed plastically and are 

consistently rich in biotite and hornblende.

Unit lla occurs primarily in a narrow belt along, the northwest side of 

Sugar Lake. It is heterogeneous in appearance and is predominantly of 

intermediate composition. Thin mafic layers amd boudins and thin granitoid 

layers and leucosome layers are present in various amounts. The amount of 

leucosome is commonly greater than in most other rocks in the map area. These 

rocks are fine grained, typically have a sugary texture. Hornblende and 

biotite are ubitiquous. Their intermediate component locally resembles 

metadiorite northwest of Orrville and it seems likely that these rocks are 

derived from the tectonic modification of interlayered metadicritic rock and 

granitic and mafic rock.

Thinly layered granitic/mafic gneisses (unit lib) occur in several 

narrow belts around and in Orrville and locally along the Blackwater road at 

the north end of Blackwater Lake, along the Tait Island Road between Tait 

Island and Highway 124 and near Acton Lake. These rocks resemble many 

gneisses in the Moon River Subdomain along Highway 124 near Bala. Layering 

can be straight (Photograph 5) or contorted (Photograph 6). Pink granitic 

rock is the major component in some outcrops while in others, roughly equal 

amounts of mafic and granitic rock are present.

The origin of parts of unit lib is best recognizable in one outcrop 

along Highway 518 in Orrville where layered gneiss occurs with mafic rock 

intruded by pink metagranite. Unit lib clearly forms by tranposition of the 

mafic and granitic rocks. Layered gneiss near brecciated mafic rock with 

granitic veins (Photograph 7) along a secondary road southeast of Seguin Lake 

in Orrville probably formed through the same process. Some layered gneiss
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south of Orrville may form from the deformation of granitic intrusive breccia 

which is present in the area.

Unit lib apparently formed relatively late where granitoid veins and 

intrusions related to pegmatites are involved. In the Orrville area, it is not 

always possible to distinguish granitoid rocks on the basis of age, thus the 

age of the granitic phase of unit lib is uncertain. Layered gneisses at 

Blackwater Lake formed relatively earlier than intrusion of unit 13, as a 

mafic dike (unit 12) cuts gneissic layering.

Layered granitic/intermediate gneiss (unit Ile) is present along the 

south shore of Seguin Lake and is thinly layered with varied proportions of 

granitic and intermediate layers. At one locality along the lakeshore, 

granitic veins in metadioritic rock are transposed to form this layered 

gneiss. The granitic veins probably are related to pegmatite dikes and 

indicate that the gneiss formed relatively late.

North of Storm Lake along and adjacent to the east map boundary, poorly 

exposed layered gneisses (unit lid) are light grey, sugary and comprise layers 

with 15 percent biotite and layers with 30 percent biotite. They are of 

indeterminate origin but are along strike from metadioritic rocks and 

leucocratic gneisses and may represent grain reduced, biotitized versions of 

them.

NETAGABBRO DIKES (unit 12)

Thin metagabbro dikes (unit 12a) occur locally throughout the map area 

(Figure 10) and most are best observed on good lake and roadside exposures. 

The dikes average l m in thickness, are steeply dipping and have northerly 

strikes. They cut gneissic layering in granitic gneisses at a low angle and 

are discordant to foliation defined by elongated mafic xenoliths in dioritic
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intrusive breccia (Figure 10). In shear zones along the Mckellar Side road, 

several dikes trend parallel to the elongation direction of mafic clots in 

metadiorite. Near Hurdville, dikes are boudinaged and locally resemble nearby 

mafic xenoliths.

Metagabbro dikes resemble many mafic gneisses and are fine to medium 

grained, massive to foliated lineated and mesocratic. As a consequence, it is 

difficult to determine, particularly near Hurdville, whether some l to 2 m 

wide mafic layers in metadiorite are dikes or mafic gneiss layers. Moreover, 

west of Hurdville, sharp contacts between mafic rocks with slightly different 

textures or composition occur locally and it is not clear whether one is 

observing a metagabbro dike/mafic gneiss or a contact between two older mafic 

phases.

Metagabbro dikes were not observed by the author in the Whitestone body 

but are likely younger than it as they are present in the Arnstein and 

Raganooter Lake bodies (McRoberts and Tremblay, in preparation) which are of 

probably similiar age. Metagabbro dikes are not migmatitic and cut leucosome 

in metadioritic rock at Hurdville. This indicates that they were emplaced 

after development of some or all leucosome.

Thin sections of metagabbro dikes show a granoblastic texture and are 

composed of plagioclase, clinopyroxene, orthopyroxene and hornblende with 

accessory opaque minerals. The dikes have clearly been affected by granulite 

facies metamorphic conditions. One to five percent fine-grained disseminated 

garnet is present in a dike (unit 12b ) at Vowel Lake.

One metagabbro dike with l to 5 percent feldspar porphryoblasts (unit 

12c) occurs along the Blackwater Road at the north end of Blackwater Lake. 

The porphryoblasts are smaller (up to 5 mm) and are less abundant than those 

in most the older metagabbroic dikes (unit 5dg).
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One dike near the Seguin River (Figure 10) has a central zone of coarse 

feldspar phenocrysts (unit 12d). The phenocrysts decrease in abundance 

towards the dike margin and are absent near the margin. N. Culshaw 

(geologist, Dalhousie University, Halifax, personal communication, 1988) 

points out that mafic dikes with coarse feldspar phenocrysts are locally 

present in the Parry Sound Domain southwest of Parry Sound. The dike near the 

Seguin River may be of the same type.

Three chemical analyses of metagabbro dikes are given in Table 7.

MIDDLE TO LATE PROTEOZOIC

LATE FELSIC INTRUSIVES (unit 13)

Pegmatitic and fine-to medium-grained granitoid intrusives occurs 

throughout the map area but are most abundant in metamorphically retrograded 

areas such as the Seguin Subdomain. Pegmatite is more abundant in the 

Manitouwabing Lake portion of the Parry Sound Domain than in the Ferrie River 

portion but is less abundant than in the Britt Domain portion of the Ferrie 

River area to the north.

Pegmatite occurs predominantly as l to 20 cm wide, irregular to constant 

width dikes which are commonly discordant to foliation. Northwesterly and 

northeasterly trends predominate in some parts of the map area, easterly 

trends in other parts (Figure 11). The steroenet in Figure 12 shows a random 

pattern for the map area as a whole. Dips are steep. Small, irregular shaped 

intrusions are locally present. At several locations in the Parry Sound 

Domain (Figure 11), pegmatite occupies large outcrops or parts of outcrops. 

Host rocks are characterized by amphibolite facies mineral assemblages.

Pegmatite dikes occur locally in narrow shear zones or are cut by narrow 

shear zones. In most of these cases, the shear zones and pegmatite dikes are
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parallel and locally, the pegmatites appear to control the location of the 

narrow shears. Pegmatites post-date most folding or are unaffected by it. 

Only one folded pegmatite has been observe.

Post-tectonic pegmatites (unit 13a) are more common than pre-or 

syntectonic pegmatites (unit 13b). Unit 13a is white to pink weathering and 

generally coarse-grained, locally very coarse-grained, or medium-grained. It 

ranges in composition from granite-granodiorite to syenite. Quartz-rich 

pegmatites occur locally and some are characterized by a core of white quartz 

with feldspathic margins.

Pre-or syn-tectonic pegmatite (unit 13b) is white to light pink, 

weathers white to light pink and is fine to coarse grained with a varied 

proportion of relict feldspar porphroclasts in a granular matrix. A foliation 

defined by lenticular quartz is common as is boudinage and pinch and swell 

structure. Unit 13b is most common south of Orrville along the Seguin 

Subdomain/Parry Sound Domain boundary where large exposures (up to 20 x 20 m) 

occur.

Very thin discontinuous to continuous fine-grained granitoid layers or 

veins (unit 13c) parallel or are slightly discordant to mineral foliation. 

Many appear to be associated with pegmatites and at several localities, veins 

branch off from pegmatite. These granitoid veins commonly resemble 

quartzofeldspathic leucosome layers.

A fine grained, light pink syenitic intrusive with 10 percent fine-to 

medium- grained biotite intrudes metadi orHe north of the Seguin River near 

Pepper Lake (Figure 11), The intrusive is exposed on one outcrop, has sharp 

contacts with metadioritic rock and appears to be small and irregular in form. 

This rock is unique in that it does not resemble other late granitoid 

intrusions in the map area and may be unrelated. This intrusive may
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alternatively be related in origin and in time to alkali magmatic rocks 

occurring along the Central Belt Metasedimentary Belt Boundary Zone.

Undeformed pegmatite locally contains pyroxene (unit 13c) and may have 

been emplaced under granulite facies conditions. Pegmatite also locally 

contain biotite (unit 13d), muscovite (unit 13e) or hornblende (unit 13f). On 

Isabella Lake, one pegmatite is cut by a mafic dike, a granitic dikelet and an 

intermediate dioritic dikelet and is clearly an early pegmatite.

The undeformed and deformed pegmatites have characteristics of class III 

and 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.

LATE PROTEROZOIC TO CAMBRIAN 

MAFIC INTRUSIVE ROCKS (unit 14)

A diabase dike up to 8 m wide is exposed sporadically in and along the 

Seguin River between Highway 518 and the Blackwater Road along an east- 

trending lineament. The lineament is continuous westward beyond the west map 

boundary and it is likely that the dike follows part, or all, of it.

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

reddish-brown. Sub-ophitic and ophitic textures are common. One thin section 

of a similar rock examined from the Ferrie River area (McRoberts and Tremblay 

1989) contains roughly equal amounts of clinopyroxene and plagioclase with l 

to 2 percent magnetite. Pyroxene is locally altered to chlorite whereas 

plagioclase is host to minor patchy saussauritzation.

The dike was emplaced after regional metamorphism and deformation and 

has contact metamorphosed neighbouring host rocks (unit 14b). Unit 14b is 

fine to medium grained and is red to orange. The dike probably belongs to the
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group of east-trending diabase dikes known as the Grenville Dikes (Fahrlg and 

West 1986). These dikes have not been well dated, and may range from 410 to 

575 Ma in age (R.M. Easton, geologist, Precambrian Geology Section, Ontario 

Geological Survey, personal communication, 1989). Fahrig and West (1986) 

suggest an emplacment age of 575 Ma based on paleomagnetic results from some 

of the dikes.

CENOZIOC

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 Manitouwabing Lake 

area 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 exists since about 3000 Ka (Eschman and Karrow 1985). Glacial 

striae in the Parry Sound area range between 190 to 220 degrees (Kor 1987)

Glacial deposition occurred on a scoured and eroded bedrock, and 

resulted in a discontinuous cover of clay, silt, sand, gravel and boulders 

across 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), and the reader is referred to Kor (1989) for a more detailed map on 

Quaternary deposits in the Manitouwabing Lake area.

Recent deposits consist of peat and bog in swamps and sand and gravel 

along parts of the Seguin and Mantouwabing rivers. The latter are probably
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reworked glacial deposits. Most swamps are in low areas and their shapes 

typically parallel foliation in the bedrock.
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STRUCTURAL GEOLOGY 

Structural Grain

Foliation is generally north trending in the west half and southeast 

part of the map area paralleling fabric in both in the Parry Sound Shear Zone 

and in the western part of the Parry Sound Domain north and south of the 

Manitouwabing Lake area. Easterly trends are common in the northeast quarter 

of the Manitouwabing Lake area and are concordant with those in the Seguin and 

Rosseau Subdomains to the southeast and the Ahmic Subdomain and eastern part 

of the Parry Sound Domain to the north. Dips range from horizontal to 

vertical with most greater than 30 degrees. 

Foliation

Foliation is defined in the map area by; 1) elongated mafic clots, 

quartz aggregates, porphyroblasts, augen, mafic xenoliths, and feldspathic 

aggregates in leopard textured rocks; 2) gneissic layering (deformed mafic 

layers and deformed and undeformed leucosome layers); 3) a fine-scale mafic 

mineral aggregate foliation well developed mainly in mafic gneiss and a fine- 

scale foliation defined by quartz; 4) schistosity in biotite schist.

The fine-scale mineral foliation in mafic gneiss is parallel to, or at 

an angle (up to 90 degrees), to gneissic layering, elongate mafic xenoliths 

and lithological contacts (Figure 13). Lithological contacts and gneissic 

layering commonly parallel one another. Intersecting fine-scale mineral 

foliations are observed rarely in mafic gneiss.

Lineation

Lineation is defined by: 1) mineral grains; 2) elongated mafic clots, 

feldspar porphryoblasts, augen: 3) elongated, fine-scale mafic mineral 

aggregates and quartz aggregates. Most strongly lineated rocks are quartz-
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bearing with lineation defined by quartz. Two sets of lineations are 

recognized in the map area, a regional lineation and lineations in narrow, 

steeply dipping shear zones. The two sets of lineations are mainly easterly 

to southeasterly plunging (Figure 14), lie in the foliation plane and plunge 

down-dip it. Local westerly, northerly and southerly plunges are present. 

Locally, two lineations occur together along Highway 124.

Determination of Strain State and Character

Visual estimates of the l i neati on:foli ati on (L:S) ratio (the relative 

prominence of lineation (L) in comparison to foliation (S)) in those rocks 

with a fabric indicate that most are S-tectonites. S^, L^ and L tectonites 

are present to a lesser extent. Many rocks lack a fine-scale mineral 

foliation so are not S-tectonites.

General Assessment of Deformation in the Nap Area: 

Introduction

The occurrence of fine-scale mineral foliation and lineation, boudins, 

folds and highly disrupted rocks, the shape of mafic clots, feldspar 

porphyroblasts, quartzofeldspathic augen and leopard texture, and the form of 

leucosome layering, lithological layering, mafic dikes and xenoliths, provide 

a sense of the intensity of deformation the rocks in the map area have 

undergone. These features are discussed separately below in order to provide 

an overview of the intensity of deformation in the map area.

Fine-Scale Mineral Foliation Defined by Quartz

Many granitic rocks and quartz-bearing metadioritic rocks are either 

massive or are weakly foliated with local, fine quartz folia. In the Parry 

Sound Domain, this foliation is, in general, more strongly developed west of
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the McDougall Road than east of it, particularly along the south map boundary. 

These massive and weakly foliated rocks do not appear strongly deformed, in 

contrast to those in shear zones, where the quartz is highly elongated in the 

foliation.

Fine-Scale Foliation Defined by Mafic Minerals

Fine-scale mafic foliation is developed more obviously in mafic and 

leucocratic gneisses than in neighbouring fine-grained metadiorite throughout 

the map area. This may mean that the gneisses are more deformed than the 

metadicritic rocks or that the gneisses develop this foliation more readily 

due to the much finer size of their mineral aggregates. Nevertheless, the 

presence of a fine-scale mafic mineral foliation in an otherwise massive mafic 

gneiss gives no clue as to its state of deformation. This foliation is 

equally developed in weakly deformed xenoliths and along the axial planes of 

tight folds in more highly deformed rocks.

Lineations Defined By Quartz

A weak, fi ne-seal e lineation, defined by quartz, is observed only 

locally in the Parry Sound Domain and westernmost part of the Seguin 

Subdomain. Strongly lineated rocks occur widely in the Parry Sound Shear Zone 

and in narrow zones in the Parry Sound Domain.

Lineation Defined by Fine-Scale Mafic Mineral Aggregates

Lineation in mafic and leucocratic gneisses is defined by fine-scale 

mafic mineral aggregates. This lineation appears to be most common in the 

west side of the map area and is seen along much of Highway 124 between 

Waubamik and the Ferguson Township Line Road.

Boudins

Mafic boudins clearly indicate that parts of the rock have been 

heterogeneous!y deformed. In the Parry Sound Domain, boudins are present both
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in rocks which show other evidence of strong deformation (strong mineral 

foliation, etc.) and in rocks which do not. Some leucocratic varieties of 

units 6b and 6c locally contain mafic boudins but lack a fine-scale mineral 

foliation. Petrographic analyses might indicate whether these rocks were 

annealed, thereby destroying any fine-scale mineral foliation that might have 

been present. Evidence that annealing has occurred is important in assessing 

the deformation state of massive, leucocratic quartz-bearing metadioritic 

rocks and granitic rocks without boudins. Some of these rocks may have 

deformed to the same extent as those rocks with boudins but if annealed, would 

lack the fine-scale evidence of deformation on outcrops.

Mafic Mineral Clots

Throughout the map area, coarse mafic clots in metadioritic and 

metagabbroic rocks commonly appear to be either irregular in shape or mildly 

elongated. Strongly elongated clots are confined to shear zones. In 

contrast, many clots in leucocratic and mafic gneiss are transposed into very 

thin ultramafic layers indicating that these gneisses are, as a group, more 

deformed than the mafic and intermediate meta-plutonic rocks.

Feidspar Porphryoblasts

Feldspar porphryoblasts in porphryoblastic metagabbro are mainly 

circular to subcircular in shape and are locally highly elongated.

Leopard Texture

Leopard textured mafic and leucocratic gneisses are present in the west 

half of the map area and represent a relatively weakly deformed or undeformed 

state. Most mafic and leucocratic gneisses are elongated to varied degrees 

and many leucocratic gneisses have a wispy and discontinuous layered 

appearance as a result. Mafic and particularly leucocratic gneisses, commonly
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appear more deformed than neighbouring metagabbroic and metadioritic rocks and 

are probably less competent.

Augen Texture

Augen texture occurs in granitic gneisses north of Orrville and locally 

in metadioritic rocks throughout the map area. Augen are commonly ovoid in 

form and appear weakly deformed; highly elongated augen occur locally in shear 

zones.

Leucosome

Most leucosome in mafic to intermediate meta-igneous rocks in the Parry 

Sound Domain is vein-like or patchy in form and does not appear severely 

deformed. In some leucocratic gneisses, irregular, vein-like leucosome 

appears less deformed than deformed compositional layering and deformation 

prior to formation of the leucosome seems likely. Leucosome in the same rocks 

within the Parry Sound Shear Zone and locally in the Parry Sound Domain and 

Seguin Subdomain are straighter and thinner and probably are more deformed.

In the Parry Sound Domain, leucosome in rocks composed mainly of quartz 

and feldspar (units 2 and 8) commonly tend to be thinner and straighter than 

those in mafic to intermediate rocks. This alone may indicate that some narrow 

belts of units 2 and 8 have in general, been more deformed after development 

of leucosome than most mafic to intermediate rocks.

Lithological Layering

Lithological layers in the Parry Sound Domain are either of constant 

thickness with straight contacts or are irregular in width. Some of the 

straightness of the contacts is likely due to transposition. Their original 

character of the layering is unknown and therefore, it is difficult to say how 

much tansposition has occurred. However, lithological contacts certainly do 

not appear as straight as those in the Parry Sound Shear Zone and Seguin
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Subdomain and In the wide shear zones present In the Parry Sound Domain near 

Waubamik and at Vowel Lake. On this basis, most rocks in the Parry Sound 

Domain are less strained than rocks in the Parry Sound Shear Zone or the 

boundary of the Seguin Subdomain.

Mafic Xenoliths

Most mafic xenoliths in the Parry Sound Domain are weakly elongated and 

their long axes lies within the regional fabric. Some are subangular and do 

not define a foliation and may not be deformed. In contrast some layered 

gneisses south of Orrville in the Seguin Subdomain may be derived from 

intrusive breccias and reflect the higher degree of deformation there.

Metagabbroic Dikes (unit 12)

Most dikes have a fine-scale mineral foliation and only appear strongly 

deformed within narrow shear zones, where they are transposed and locally 

boudinaged.

Disrupted Rocks

Marble breccias and porphryoclastic gneiss clearly are highly deformed 

rocks and preserve a disruptive response to stress. Marble breccias are 

derived by the disruption of thin mafic layers in marble whereas 

porphryoclastic gneiss in the area is derived from the disruption of pegmatite 

dikes. Porphryoclastic gneisses formed from the same amount of strain 

required to strongly deform mafic clots, leucosome layers, etc. with which 

they occur. Marble breccias may have formed at the same levels of non- 

hydratic stress as applied to most rocks in the Parry Sound Domain. Marbles 

disrupted because of the highly mobile state of carbonate during strain.

Folds

Outcrop-scale folds occur throughout the Manitouwabing Lake area (Figure 

15), but are not abundant. In statistical terms, 3900 stations or
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approximately 4500 to 5000 outcrops contained 222 small-scale folds. Abundant 

folds occur along Highway 124 near Waubamik and in and around Orrville (Figure 

15) and coincide with highly deformed areas recognized by other criteria such 

as deformed leucosome, strong lineation, severe elongation of mafic clots and 

presence of porphryoclasts. Quartzofeldspathic gneisses of probable 

sedimentary origin north of Hurdville and southeast of Manitouwabing Lake with 

thin, possibly leucosome layers transposed also contain abundant folds. 

There are many large areas underlain by metadioritic rock where outcrop-scale 

folds are not observed (Figure 15).

Summary

The features described above suggest that; 1) much of the Parry Sound 

Domain appears weakly deformed relative to the bulk of the Parry Sound Shear 

Zone and westernmost part of the Seguin Subdomain, 2) highly deformed rocks in 

the Parry Sound Domain are localized in narrow zones, 3) strain state is 

sometimes difficult to assess; 4) rock composition exerts a strong control on 

the amount of deformation. Rocks such as marble, narrow belts of 

quartzofeldspathic rocks, and mafic and leucocratic gneisses occur as highly 

deformed units more often than do metadioritic and metagabbroic rocks. The 

latter appear to be more competent.

Chronology of Deformation

Eight deformation events are preserved in the map area and are 

summarized below. It is emphasized here that not all chronological 

relationships are well understood and that the structural history was probably 

more complicated than portrayed below.

DI - Deformation of metagabbro prior to emplacement of metadioritic rocks. 

Mafic clots in some metagabbro xenoliths in dioritic intrusive breccia
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near the south end of Isabella Lake are elongated while clots in other 

xenoliths are not. The host metadiorite does not appear deformed.

D2 - Formation of foliation characterized by; 1) transposed mafic layers in 

metadiorite and granitic gneiss; 2) transposed leucosome layers in 

metadiorite and granitic gneiss; 3) elongated mafic xenoliths in 

metadiorite.

D3 - Folding of gneissic layering in granitic gneiss and metadiorite formed 

during D2. A fine-scale mineral foliation is axial planar to some 

outcrop-scale folds and formed during D2. This foliation is parallel or 

at an angle to gneissic layering and elongated mafic xenoliths. 

Pegmatite dikes are not deformed by D2 folds. Metagabbro dikes (unit 12) 

cut across foliation (l, 2 and 3) at low angles and contain a fine-scale 

mineral foliation.

D4 - Narrow shear zones (l mm to 10 m wide) formed. Pervasive deformation in 

the Parry Sound Shear Zone and Seguin Subdomain also occurred. These 

shear zones locally deform pegmatite, late metagabbro dikes and leucosome 

and cut across foliation formed during D2. Some outcrop scale folds are 

interpreted to have formed during this phase of deformation. Outcrop- 

scale folds are relatively abundant along Highway 124 near Waubamik 

(Figure 15) in mafic gneiss where adjacent to a shear zone in 

quartzofeldspathic gneiss. The mafic gneiss appears to have been 

deformed by buckling whereas the quartzofeldspathic gneiss became 

attenuated with a strong L-S fabric developed.

D5 - Narrow shear zones formed during D4 are deformed by outcrop-seal e folds. 

Several open to tight outcrop scale folds that deform shear zones are 

exposed along the McKellar Side Road (Figure 15).
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D6 - Formation of east-west trending folds which deform early folds to form a 

map-scale fold interference pattern locally resembling Ramsay's type l 

pattern. Outcrops of mylonitic rocks along Highway 69 south of Mill Lake 

and adjacent to the Parry Sound Shear Zone are affected by these folds. 

These folds are thus later than structures formed during D4. The east- 

west trending folds are believed to have formed after outcrop-seal e folds 

which deform narrow shear zones, however there is no conclusive evidence 

of this.

D7 - Narrow shear zones (up to l cm wide) may have formed. There is no

evidence (cross-cutting relationships) that indicate more than one phase 

of shear zones is present in the map area. However, two phases are 

believed to have formed because Schwerdtner (1987) notes steeply dipping 

shear zones which cut mylonitic rock and late folds along Highway 69 

south of Mill Lake. The mylonitic rock is interpreted to have formed 

during D4 and the folds during D6.

D8 - Formation of east-trending lineaments which may be joints or faults. 

These structures clearly are not folded.

There is no evidence for deformation of mafic and leucocratic gneisses 

prior to intrusion of metagabbroic rocks. Anorthositic rocks are affected by 

the fourth deformation event and by some of the subsequent events. Metagabbro 

dikes (unit 12) were emplaced following the second deformational event but 

before the fourth event.

The timing of fracture formation with respect to the designated deformation 

events is poorly understood. They likely formed before D4 as they are absent 

from the Parry Sound Shear Zone in the Ferrie River area.
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DESCRIPTION OF FOLDS 

Introduction

Folding is recognized to have occurred during D3, D4, D5, D6 and D7; 

northerly trending megascopic folds (D3) and east trending megascopic folds 

(D6); small-scale folds (D4, D5); outcrop-scale folds (D3, D4, D5 and D6 and 

D7). Outcrop-scale folds are varied in form: folds with axial surfaces 

parallel to, at moderate angles to and perpendicular to regional fabric; 

recumbent folds, disharmonic folds, sheath folds, gentle flexure folds. 

Outcrop-scale folds are described with emphasis on form as many cannot be 

confidently assigned to a particular deformation event. Outcrop-scale folds 

with a particular set of characteristics may have formed during several phases 

of deformation rather than one. Little is known about small-scale folds other 

than that they probably resemble outcrop-scale folds.

Megascopic Folds Formed during D3

Northerly trending oval and semi-circular structures are the dominant 

megascopic feature in most of the map area and result from fold interference. 

Early, northerly-trending folds believed to have formed during D3 are refolded 

by easterly trending folds formed during D6 and are now doubly plunging. The 

resulting fold interference pattern locally resembles the type l pattern of 

Ramsay (1967). The northerly-trending folds are believed to have formed 

during D3 because they resemble outcrop-scale folds interpreted to have formed 

during 03.

Early megascopic folds (Figure 16) formed during 03 are recognized from 

fold interference or foliation patterns. These folds are upright or are 

reclined to the east, northeast or southeast and are close to tight. Those
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defined by foliation trends are antiformal or synformal. Fold axes plunge 

shallowly to steeply northerly and southerly and are probably modified by the 

late easterly folds formed during D6.

Foliation trends are predominantly easterly in the northeast part of the 

map area. These anomalous trends may be attributed to early tight folds which 

trend easterly rather than northerly or to fold interference of early 

northerly and late easterly trending folds.

Fine-scale mineral foliation defined by mafic mineral aggregates or by 

quartz aggregates may be axial planar to the early megascopic folds. This 

mineral foliation is locally axial planar to outcrop scale folds formed during 

D3 with axial surfaces oriented parallel to the larger structures.

The relationship between the development of early megascopic folds and 

that of the regional lineation is unclear although it is likely that the two 

formed simultaneously. Localized li neations associated with regional shear 

zones probably formed later during D4.

Early megascopic folds are correlated with set l and 2 folds of 

Schwerdtner (1987). Schwerdtner suggests that set 2 folds formed by lateral 

east-west compression of subhorizontal, markedly gneissic rocks and that vast 

differences in foliation intensity existed prior to compression.

Megascopic Folds Formed During D6

Figure 16 depicts fold axial surfaces of several late east trending 

megascopic folds interpreted to have formed during D6 and which are inferred 

both from interference patterns and locally from foliation trend. Axial 

surfaces occur adjacent to the northerly and southerly ends of aligned oval 

structures. The plunge of these folds is not known.

These late easterly folds appear to postdate the penetrative mineral 

foliation as there is no east-west trending foliation associated with the fold
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east of Cramadog Lake. In addition the folds appear to refold regional 

lineation resulting in local west-plunging lineations. Lineations in general 

make angles of O to 90 degrees with the axial surfaces of these two folds.

One oval structure east of Cramadog Lake is a basin and is similiar to 

basins which occur sporadically throughout the western Central Gneiss Belt 

(Schwerdtner 1987). The absence of domes and basins in the rest of the map 

area may be the result of a homoclinal terrane tilted to the east prior to 

late easterly-trending megascopic folding.

Megascopic folds formed during D6 are correlated with Schwerdtners 

(1987) open to close flexures (set 3 folds). Schwerdtner notes that; 1) set 2 

(related to early megascopic folds formed during D2) and set 3 folds developed 

under different mechanical conditions, 2) that folding was successive rather 

than simultaneous 3) the mechanical significance of set 3 folds remains to be 

established.

Megascopic Folds and the Anorthosite Bodies

Neither early northerly folds or late easterly trending folds are 

recognized in the Whitestone body (Mason 1969, Bright 1989) although these 

folds may have deformed it. The Whitestone body probably was emplaced at the 

same time as the Arnstein body which locally in the Ferrie River area has a 

semi-oval foliation pattern (Figure 17) (McRoberts and Tremblay 1989) which 

can be attributed to fold interference.

Fold interference may have thus influenced the shapes of the Whitestone, 

Raganooter Lake and Arnstein anorthositic bodies causing abrupt terminations 

at the locations where early northerly folds plunge steeply. The fact that 

the Whitestone and Raganooter Lake bodies are approximately along strike from 

one another (Figure 17) is consistent with this interpretaion. They may be 

the same body discontinuously exposed at the erosional surface.
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Outcrop-scale Folds with Axial Surfaces Parallel to Gneissic Layering or Local

Fabric

These folds occur throughout the map area and fold lithological layering 

and gneissic layering defined by leucosome layers or compositional layering. 

They are open to isoclinal with tight and closed forms predominating. Fold 

axes are predominately moderately plunging (40 to 60 degrees) and axial 

surfaces are shallow to steeply dipping.

This group of folds can be further subdivided into three types; 1) folds 

without an axial planar mineral foliation, 2) folds with an axial planar 

foliation, 3) folds in which the mineral foliation is at a shallow angle to 

the axial surface of the fold. Folds without an axial mineral foliation and 

which do not have a foliation at a shallow angle to the axial surace are most 

common and locally includes M-shaped, S-shaped and Z-shaped folds and tight 

folds with visibly attenuated limbs. Fold axes of this type of fold are 

locally observed to be either parallel to or at an angle (20 degrees) to 

mineral lineation. Parallelism might indicate rotation of earlier formed fold 

axes into the plane of maximum extension marked by the lineation.

Most folds with axial surfaces parallel to gneissic layering are 

interpreted to have formed during D3 with the early megascopic folds although 

it is possible that some formed during D4 and D5 or during some other phase 

which is not recognized. Folds in which the mineral foliation is at slight 

angle to the axial surface occur with folds with a axial planar foliation near 

Orrville and may be of the same age. They are not necessarily overprinted by 

a mineral foliation which is axial planar to neighbouring folds. Borradaile 

(1978) encountered folds such as the two near Orrville and notes that in most 

places a foliation is axial planar to folds but locally transects the axial
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surface of these folds at a small angle. He attributes this to rotation of 

strain axes during folding and cleavage development, or to a time lag between 

inception of folding and cleavage development. The same interpretation may 

apply to the Manitouwabing Lake area.

Symmetrical Outcrop-scale Folds with Axial Plane Surfaces Perpendicular or 

Near Perpendicular to Gneissic Layering (Group 2)

Folds with axial surfaces normal to gneissic layering are as common as 

those with axial surfaces that are parallel. These folds occur throughout the 

map area, are gentle to tight with open and to a lesser extent gentle 

structures predominating. Tight kink folds occur rarely. These folds deform 

gneissic layering, lithological layering, shear zones and rarely mineral 

foliation. Variation from closed to gentle along the axial surface or 

perpendicular to it occurs rarely. Fold axes are moderately plunging (30 to 

60 degrees) at an angle to locally observed mineral lineation.

Most folds with axial surfaces normal or nearly normal to gneissic 

layering probably formed during D4 and D5. Folds which occur along Highway 

124 near Waubamik and that are interpreted to have formed with shear zones 

during D4 are included in this group as are folds which deform shear zones 

during D5. Those folds which deform fine-scale mineral foliations clearly 

post-date folds with a fine-scale axial planar mineral foliation

Asymmetric Outcrop-scale Folds with Axial Plane Surfaces 

at Moderate Angles to Gneissic Layering

These structures are minor in abundance and fold gneissic layering. 

They are tight to closed with moderately plunging fold axes. Some folds of 

this character may have formed from group 2 folds during progressive strain. 

One fold is overprinted by a mineral foliation trending at a shallow angle to
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the axial plane and probably formed with most of those folds with axial plane 

surfaces parallel to gneissic layering during D2.

Disharmonic Folding (Outcrop-scale)

Highly contorted layering was observed mainly west and east of Orrville 

near the Seguin Subdomain/Parry Sound Domain boundary (Figure 15) and north of 

Hurdville and marks disharmonically folded gneissic layering. These areas 

have not been studied in any detail but clearly record high levels of strain. 

Disharmonic folds which deform porphyroclastic gneisses formed after D4.

Small-Scale Folds

Small-scale irregularity in foliation trends shown on Map ... (back 

pocket) and located in Figure 16 may be attributed to small-seale structures 

which formed with;l) those outcrop scale folds which deform shear zones during 

D5; 2) those outcrop scale folds which may have formed during shearing during 

D4; 3) disharmonic folds.

Sheath Folds (Outcrop-scale)

Sheath folds which record high amounts of strain are observed locally 

near the Parry Sound Domain/Seguin Subdomain boundary (Figure 15) and occur in 

either marble or quartzofeldspathic gneiss. Sheath folds on the north side of 

Diamond Lake and those near the Seguin River/Highway 518 intersection verge 

upwards and are not useful as kinematic indicators. The sheath fold on the 

south side of Seguin Lake appears to verge to the northwest. The trend of the 

sheath fold axis and mineral lineation at Seguin Lake are parallel. Sheath 

folds are believed to have formed during D4 as they occur in areas with 

widespread deformation characteristic of D4 (attenuation of leucosome, 

presence of porphryoclasts derived from pegmatite)

Recumbent Folds (Outcrop-scale)
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A recumbent fold is observed in unit 2 on the vertical, east-west face 

of an outcrop between the Waubamik-Hurdville Road and Manitouwabing Lake 

(Figure 15). The amplitude of the fold is approximately l metre and the axial 

surface is north trending. A fold axis was not observed.

Oval Structures and Open Warps

One outcrop scale oval shape elongated parallel to regional fabric 

occurs on a large outcrop on the west side of Tait Island (Figure 15). This 

structure may result from the fold interference of outcrop-seal e folds 

equivalent in character to the early northerly and late easterly trending 

megascopic folds formed during D3 and D6 respectively.

One open antiformal warp of foliation is observed on the vertical face 

of an outcrop between Trout Lake and the Waubamik-Hurdville road. This 

structure is likely a outcrop-scale version of late megascpoic folds.

Folds and Late Discrete Shear zones

Late drag folds occur with the narrowest (l mm to l cm wide) shear zones 

and are useful as kinematic indicators. These structures are open and have 

steeply plunging fold axes. They are not large enough to affect the map scale 

foliation pattern.

Characterization of Deformation Zones: Introduction

Two relatively wide zones containing highly deformed rocks, the Parry 

Sound Shear Zone and Seguin Deformation Zone, and in addition, numerous narrow 

shear zones and strongly lineated zones are present in the map area. Most are 

believed by the author to have formed during the fourth phase of deformation.

Parry Sound Shear Zone

The Parry Sound Shear Zone is characterized by the presence of one or more 

of the following: 

1) strongly foliated and/or lineated rocks
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2) straightening and attenuation of lithological layering

3) Straightening and attenciation of leucosome (Photograph 8)

4) local disruption and boudinage

5) local open to tight outcrop scale folds

6) absence of kinematic indicators such as rolled feldspar 

porphyroclasts.

7) a relatively sharp contact with less deformed rocks in the Parry Sound 

Domain.

The most conspicuous and pervasive feature is the strong mineral 

lineation present in most rocks of the zone. Nadeau (1984) suggests that the 

L-S fabrics in the Parry Sound Shear Zone near Parry Sound formed under 

northwesterly directed progressive dominantly simple shear during only one 

phase of deformation. Down-dip lineations near Mill Lake are consistent with 

northwestward directed shear although southeast directed movement cannot be 

discounted.

Seguin Deformation Zone

The southeast corner of the map area including all of the westernmost 

part of the Seguin Subdomain of Davidson et al. (1982) is pervasively deformed 

(Macfie 1988). Highly deformed rocks make up 70 to 80 percent of this area 

while less deformed rocks occur randomly in narrow belts. State of 

deformation decreases relatively sharply, east to west across the boundary 

between the Seguin Subdomain and the Parry Sound Domain.

Highly deformed rocks near Orrville are characterized by one or more of; 

1) straightened and attenuated leucosome; 2) straight layering; 3) 

porphyroclasts derived from disrupted pegmatites. These contrast with less 

deformed rocks that include; 1) clotty textured metagabbro at several 

locations north and southeast of Sugar Lake; 2) ultramafic rock and mafic
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gneiss with randomly oriented granitoid veins in Orrville east of Highway 518; 

3) granitic breccia south of Orrville;

Some granitic and mafic gneisses near the northeast end of Sugar Lake 

contain several ages of leucosome, some obviously deformed and others 

apparently undeformed. This indicates clearly that more than one period of 

leucosome formation and deformation has occurred and that the tectonic- 

met amor ph i c history of the Seguin Subdomain is complex, possibly more so than 

the Parry Sound Domain.

Sugary, fine-grained rocks are common in the Seguin Subdomain and are 

neither strongly foliated nor lineated. It is possible that these rocks which 

commonly contain attenuated leucosome or porphyroclasts once had a strong fine 

fabric which was lost through annealing. Petrographic work is required to 

substantiate whether annealing has occurred. 

Comparison of the Parry Sound Shear Zones (PSSZ) and Seguin Deformation Zone

Similarities include; 1) proximity to large meta-plutonic bodies (PSSZ - 

Whitestone body), (Seguin Subdomain - large granitic body southeast of Sugar 

Lake). The significance of this is not clear although the bodies may have 

played a role in channelling deformation; 2) both zones are sites of 

metamorphic retrogression although this does not occur widely in the Parry 

Sound Shear Zone near Mill Lake but is present further to the west; 3) both 

zones are lithologically similar to the neighbouring parts of the Parry Sound 

Domain. Granitic gneisses are relatively abundant in the Seguin Subdomain and 

in the neighbouring Parry Sound Domain near Highway 518 north of Orrville; 

mafic gneisses are predominant near Mill Lake in both the Parry Sound Domain 

and Shear Zone. Similarities in lithology suggest that both zones deform 

Parry Sound Domain rocks; 4) absence of kinematic indicators; 5) relatively 

abrupt decrease in state of deformation moving into Parry Sound Domain.
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The Parry Sound Shear Zone is unlike the Seguin Deformation Zone in that 

1) the Parry Sound Shear Zone has a well developed down-dip lineation whereas 

lineation is only locally observed in the Orrville area, 2) oval structures 

are common the Seguin Zone and make it appear more complex on Map ... (back 

pocket) than the northwesterly trending Parry Sound Shear Zone, 3) sugary 

textured rocks are more widespread in the Seguin Deformation Zone than in the 

Parry Sound Shear Zone and some may be annealed tectonites. In contrast, 

rocks in the Parry Sound Shear Zone preserve fine-scale evidence of strong 

deformation (strong mineral foliation and/or lineation).

Narrow Shear Zones

Most narrow shear zones (l mm to 10 m wide) probably formed during the 

fourth phase of deformation. They occur throughout most of the Parry Sound 

Domain (Figure 18) and are absent only in some areas underlain mainly by 

metadioritic rock. Narrow shear zones have the following characteristics: 1) 

they are mylonitic; 2) they are parallel to or at an angle to foliation 

defined by gneissic layers and elongated mafic mineral aggregates; 3) they 

have predominant northwesterly to northeasterly trends (Figures 18 and 19), 4) 

they are commonly steeply dipping, 5) they are l mm to l m wide, rarely up to 

10 m wide. The widest shear zones are common at the south end of Isabella 

Lake near the Seguin Subdomain/Parry Sound Domain boundary; 6) they are 

locally porphryoclastic; 7) they normally have sharp contacts with weakly 

deformed rock. Some wider shear zones are gradational into less deformed 

rock; 8) they are commonly associated with outcrop scale folds; 9) they 

commonly are spatially associated with pegmatite dikes; 10) they are 

associated with retrogression; and 11) rarely show anastomosing on an outcrop 

scale. It is not clear as to whether they anastomose on a larger scale.
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The narrowest shear zones (l mm to l cm wide) (Photograph 2) typically 

show minor (less than l m) dextral and sinistral dislacement on horizontal 

surfaces and rarely reverse or normal displacement on vertical surfaces. The 

sense of displacement is determined from the drag of foliation at each s-ide of 

the shear zone. Narrow shear zones along Highway 124 show both normal and 

reverse sense of movement with mainly east side up relative to west side. 

These shear zones are likely sympathetic to movement in the Parry Sound Shear 

Zone to the west.

As noted earlier, it is suspected that more than one generation of shear 

zone is present and that the shear zones formed during 04 and D7. It is not 

known which shear ones may have may have formed relatively late (D7). 

Schwerdtner (1987) attributes the late shear zones to late Proterozoic uplift 

or gravitational collaspe of over-thickened crust.

L-Tectonite Zones

Numerous narrow L-tectonite zones in the Parry Sound Domain have down 

dip lineations and may be sites of dip-slip movement. There are however, no 

kinematic indicators which indicate sense of movement. Given the overall 

sense of northwestward directed shear for the Central Gneiss Belt in the 

Georgian Bay area, many of these L-tectonite zones may be sites of 

northwesterly directed movement (east side up over west side).

The L-tectonite zones probably formed at the same time as L-tectonites 

in the Parry Sound Shear Zone and most shear zones in the Parry Sound Domain. 

There is, however, no evidence to support or refute this.

Marble Breccia

Wide belts of marble breccia exposed on Manitouwabing Lake (Figure 4) 

may be more continuous than indicated on Map ... (back pocket) and may have 

been sites of considerable displacment during some of the regional deformation
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events (D2, D3 and D4). Kinematic indicators which might indicate sense of 

movement are absent.

Fractures-Joints

l mm wide fractures or joints occur throughout most of the Parry Sound 

Domain and are absent in the area northwest of Harris Lake and in the Parry 

Sound Shear Zone and the Seguin Subdomain (Figure 20). They are present in 

all lithogies except marble breccia, the late diabase dike, pegmatites and the 

Whitestone anorthositic body. Approximately 35 percent occur in metadioritic 

rock, mainly metadiorite and 35 percent in leucocratic gneiss. Fractures are 

observed in leucocratic gneiss three times as often as in volumetrically 

equivalent mafic gneiss, probably because the fractures are more obvious in a 

light weathering rock.

Fractures vary in strike on a regional scale. Northwesterly trends 

predominate near Trout Lake; northerly trends near McKellar; easterly trends 

south of the Seguin River (Figure 20). Trends appear random when considered 

together on a steronet (Figure 21). Dips are mainly steep (60 to 90 degrees) 

and to a lesser extent moderate (30 to 60 degrees).

Fractures are straight and continuous on outcrops and do not appear to 

have been folded. They occur singly or in sets. Fractures in sets are 

subparallel to parallel to one another and are cm to m apart. Conjugate sets 

occur locally. Fractures are most obvious as black seams in white weathering 

leucocratic meta-igneous rocks and in mafic gneiss (Photograph 1) but also 

occur as open seams. Hematitic fractures occur rarely and one fracture on 

Tait Island has a l cm wide bleached (altered) margin.

There is no offset associated with these structures except along one in 

the southeast arm of Manitouwabing Lake. There, one fracture causes 10 cm
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displacement. Fractures are not present in either the narrow shear zones and 

it is likely that the fractures pre-date the formation of shear zones.

Fine-to coarse-grained garnet commonly occurs sporadically in or adjacent 

to fractures and indicates a syn-metamorphic origin. The presence of fine-to 

medium-grained magnetite sporadically along one seam near Trout Lake may 

indicate that garnet is the product of a reaction between magnetite and 

feldspar, as is observed for garnet unrelated to fractures in anorthositic 

rocks in the Whitestone body (Mason 1969). The fractures likely formed during 

granulite metamorphism and may have been destroyed by recrystallization during 

amphibolite facies metamorphism since they are absent from retrograded areas.

Lineaments

Northerly trending lineaments parallel regional fabric and are occupied 

by; 1) a thinly layered, straight layered gneisses such as at Boy and Vowel 

Lakes, 2) marble breccia as is the case in several of the northerly trending 

arms in Manitouwabing Lake.

Two prominent east trending lineaments occur in the south part of the 

map area. One is occupied by the Seguin River. These may be the sites of 

joints or alternatively brittle faults similiar to those along the Georgian 

Bay coast described by Culshaw et al. (1988), who note displacements in the 

order of tens of metres at these lineaments.
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METAMORPHISM 

Introduction

Metamorphic facies were determined in the field by recording mafic 

mineral assemblages and colouration of fresh feldspars (green and brown . 

feldspars indicate granulite facies metamorphism). Field observations were 

locally verified petrographically.

On Map ... (back pocket), the prefix hornblende or hornblende-pyroxene 

is used for mafic and leucocratic gneisses and metadioritic and metagabbroic 

rocks. Orthopyroxene is not distinguished from clinopyroxene which is more 

easily observed in fine-grained rocks in the field. Rocks with clinopyroxene 

however often have orthopyroxene and thus most rocks with the prefix 

hornblende-pyroxene probably are granulites.

Regional Metamorphism

Regional Variation

Granulite and amphibolite mineral assemblages occur throughout the Parry 

Sound Domain. Granulite facies mineral assemblages are prevalent except in 

the northwest corner of the map area near the Whitestone body and in the 

southeastern corner adjacent to the Seguin Subdomain (Figure 22). Amphibolite 

facies mineral assemblages are prevalent in the Seguin Subdomain.

Amphibolite facies mineral assemblages in the Parry Sound Domain and 

Shear Zone are retrogressive (hornblende replaces pyroxene). The history of 

amphibolite facies assemblages in the Seguin Subdomain is less clear. 

Orthopyroxene is observed locally and may indicate that the area east of 

Orrville once contained granulite facies metamorphic assemblages but has since 

been retrograded. More detailed petrographic study is required to determine 

the metamorphic history of this area.
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The Whitestone body differs metamorphically from the remainder of the 

Parry Sound Domain in that it has not been affected by granulite facies 

metamorphism. A possible exception occurs near Dunchurch Lake north of the 

map area where Mason (1969) describes clinopyroxene with orthopyroxene rims. 

It is not known whether this is a metamorphic or sub-solidus igneous reaction 

body differs metamorphically from the remainder of the Parry Sound Domain is 

unknown. It is possible that the body was emplaced tectonically into its 

present position following granulite facies metamorphism.

Biotite bearing mafic and intermediate meta-igneous rocks are probably 

the most throughly retrogressed rocks in the Parry Sound Domain. They occur 

throughout the map area but are most common in the southeast corner. Epidote 

is restricted in occurrence to the southeast corner.

Local Variation

On large roadcuts in the Parry Sound Domain, particularly those along 

Highway 124, local variation in metamorphic grade can be observed. Variation 

is: (1) choatic and unpredictable, sharp to gradational; (2) predictable,sharp 

to gradational; (3) retrogession occurs in and adjacent to shear zones; (4) 

retrogression occurs adjacent to many pegmatites. Types l and 2 are not 

related to a relatively late structural or intrusive feature.

Hetamorphic Textures: Overview

Relative to granulite facies rocks, retrogressed amphibolite facies 

rocks are; 1) similiar in texture as is the case with metagabbroic rocks; 2) 

coarser grained as is the case with mafic gneiss in the northwest corner of 

the map area; 3) finer grained and sugary textured as is the case with 

metagranitic and metadioritic rocks in the Orrville area.

Sugary textured rocks are characteristic of some amphibolite facies 

rocks elsewhere in the region. These textures are not unique to rocks which
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show evidence for high degrees of late (D4) deformation. This is seen in the 

Ferrie River area (McRoberts and Tremblay 1989) and elsewhere in the 

Manitouwabing Lake area where sugary textured rocks have irregularly shaped, 

weakly deformed or undeformed leucosome.

Temperature and Pressure Estimates

Mafic assemblages in the McKellar Gneiss complex near Manitouwabing Lake 

have been analyzed (Schau et al. 1986) by Anovitz and yield metamorphic 

pressures of 1030+/-50 to 1170+/-100 MPa and temperatures from 780 degrees to 

840 degrees C based on three samples. The presence of sapphirine in 

paragneiss along Highway 124 also indicates high pressures (Schau et al. 

1986).

Pressure-temperature conditions during retrogressive amphibolite 

metamorphism are likely similiar to those in the Parry Sound Shear Zone to the 

west. This is described in McRoberts and Tremblay 1989) and Nadeau (1984).

Activity of C02

Scapolite was rarely observed and carbonate is absent in thin section 

indicating variable p C02 and that C02 was not a significant component of the 

metamorphic fluid. Medium-to coarse-grained scapolite porphryoblasts are rare 

on fracture surfaces in granulite facies rocks pointing to locallized fracture 

controlled C02 bearing fluid. The timing of scapolite growth with respect to 

granulite metamorphism is unclear.

Occurrence of Garnet

In areas of pervasive amphibolite facies metamorphism, disseminated 

garnet occurs in rocks which otherwise are free of garnet. Quartz metadiorite 

at Boy Lake and metadiorite west of Diamond Lake are garnet-bearing while
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anorthositic rocks with hornblende locally have garnet. In addition, garnet 

is more common and coarser grained in mafic gneiss with hornblende than in 

mafic gneiss with pyroxene and hornblende. The occurrence and character of 

garnet appears to controlled to some extent by metamorphic grade.

Migmatization

Most rocks in the map area are migmatitic except for the Whitestone 

body, late metagabbro dikes, and the diabase dike. Rocks in the southeastern 

corner of the map area and along the west side of .the map area are 

characterized by a higher amount of leucosome than most rocks in the map area. 

West of Orrville, zones with amphibolite facies mineral assemblages are 

locally clearly more migmatitic than higher grade zones. Leucosome appears to 

have formed in situ. This is also noted by Schau et al. (1986).

Relationship Between Metamorphic Grade 

and Development of Leucosome

Orthopyroxene occurs locally in the leucosome of mafic gneiss and 

metadiorite in the Parry Sound Domain indicating formation at granulite facies 

metamorphic conditions. Orthopyroxene is also present locally in leucosome in 

the area of extensive amphibolite facies near Orrville and again indicates 

formation at granulite facies. There is no evidence for the formation of 

leucosome during amphibolite metamorphism in both areas although it may have 

occurred.

Most rocks in the map area do not appear to have segregated to the 

extent that restite is present. Minor restite is obvious as very thin biotite 

selvages adjacent to leucosome in the Orrville area.

Relationship Between Deformation and Leucosome
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There is a relationship between deformation and the amount of leucosome 

in a rock. In and near highly deformed areas, mafic to intermediate rocks are 

more migmatitic than in less deformed areas. For example, mafic gneiss along 

Highway 124 northeast of Waubamik has more leucosome than mafic gneisses, in 

the central parts of the map area, where many exposures are not migmatitic. 

The amount of leucosome may correlate positively with the amount of late 

deformation (D4) as the highly migmatitic mafic gneisses along Highway 124 are 

close to the Parry Sound Shear Zone.

In both the Parry Sound Domain and Seguin Subdomain , some deformation 

has preceded development of leucosome. In the Parry Sound Domain near the 

southeast side of Manitouwabing Lake, thin, fine-grained feldspathic leucosome 

with 90 percent feldspar, 10 percent hornblende and minor quartz cuts strongly 

deformed layered mafic gneiss. Near the northeast end of Sugar Lake, several 

generations of leucosome are developed. The earliest phases are attenuated 

while younger phases are not. At Diamond Lake most strain appears to predate 

development of leucosome. Most leucosome appears to have been recrystallized 

but has not been strained to the extent that a preferred mineral orientation 

or straightening has occurred. Mineral foliation in leucosome occurs rarely 

in shear zones.

Relationship Between Leucosome and Composition 

of the Host Rock

Granitic rocks tend to be more migmatitic than mafic to intermediate 

rocks when seemingly deformed to the same extent. The southeastern corner of 

the map area is thus a highly migmatitic terrane in virtue of its high 

deformational state and abundance of granitic rocks.

Leucosome in mafic gneiss along Highway 124 commonly has l to 10 percent 

mafic minerals while leucosome in the Orrville area is mafic mineral free.
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The latter is in a granitic terrane while the former is in a mafic terrane and 

these bulk compositional differences may account for the differences in 

leucosome composition. Clean, white weathering quartz-feldspar leucosome 

characteristic of the Parry Sound Shear Zone occurs locally in mafic gneiss 

with hornblende near Mill and Harris Lakes.

Age of Leucosome Development

Leucosome in Britt Domain paragneiss near Killarney is dated at 1460 Ma 

(A. Davidson, geologist, Geological Survey of Canada, personal communication, 

1988) which is broadly coincident in time with major magmatism in the Central 

Gneiss Belt in the Parry Sound area. Some leucosome in paragneisses from the 

Manituowabing Lake area may have formed at this time.

One generation of leucosome only is recognized in the Parry Sound Domain 

as cross-cutting relationships were not observed. More than one age of 

leucosome, however, may be present. All leucosome in the Parry Sound Shear 

Zone predates development of the shear zone. Three or more generations of 

leucosome are locally recognized in the southwestern corner of the map area 

(Figure 22).

Quartz Layers

Thin, light grey to white quartz and quartz-rich layers occur throughout 

the map area and are abundant in rocks along the west side of the map area 

(Figure 23). These likely constitute highly deformed quartz veins brought 

into parallelism with regional fabric during the fourth deformational phase. 

Two generations occur locally and the younger set is discordant to fabric.

White quartz patches occurring near pegmatite do not appear to be 

related to the grey quartz layers and are likely genetically associated with 

the pegmatites.

Pre-Granulite Regional Metamorphism
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The metasedimentary rocks and possibly the mafic and leucocratic 

gneisses were subjected to one or more prograde regional metamorphic events 

which eventually culminated at the granulite facies. It is not clear, however, 

whether the bodies of metadicritic rocks, metagabbroic rocks and metagranitic 

rocks experienced all or part of this metamorphism.

Early Contact Alteration or Metasomatism

Mafic gneiss is locally altered along and adjacent to contacts with 

metadiorite and meta-leucogabbro. Little is known about these bleached rocks. 

However, silizification or K-alteration can cause a distinct bleaching affect 

in mafic rocks (Colvine et al. 1984).

Late Proterozoic Contact Metamorphism

The late diabase dike has contact metamorphosed dioritic and granitic 

rocks along the Seguin River. The metamorphosed rocks are medium-to coarse- 

grained and orange to red. The width of the metamorphosed zone is not known 

but it is not extensive, being confined to outcrops along the river.

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 degrees 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 Himalyas and the 

Alps. They also suggest that significant movement in and near ductile shear 

zones in the Central Gneiss Belt last occurred at temperatures near or above 

the closure temperature for argon. This would include shear zones in the 

Parry Sound Domain.
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There is some uncertain!ty 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 (Dal!meyer and Rivers 

1983) and the analyses of K-Ar ages from the Grenville Province by Anderjson 

(1988).

Dal l meyer 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 6 in the map-area. The close agreement between the 

biotite and hornblende ages is attributed to rapid uplift.

AEROMAGNETIC DATA

The Manitouwabing Lake area is included in the Seguin Falls Aeromagnetic 

Map 1276 (GSC 1949). Magnetic contours are generally concordant with regional 

structural fabric although contours commonly define northerly orientated oval 

shapes which are not conformable to the oval shaped fold interference 

structures. The western edge of the map area has a relatively straight 

magnetic pattern consistent with the relatively straight structural fabric 

there.

The map area is characterized by a wide total field of 1200-2900 gammas. 

Most of the Parry Sound Domain has a higher total field than the Seguin 

Subdomain (Figure 24). Magnetic intensity in part conforms to the geology. 

Magnetic lows (*:1500 gammas) correspond to 1) belts of marble, 2) the 

Whitestone body, 3) granitic gneisses near Orrville. The highest magnetic 

readings ^2500 gammas) occur in areas underlain by two or more of metagabbro, 

mafic gneiss and metadioritic rock. Areas with a total field between 2000 and 

2500 gammas is underlain mainly by metadioritic rock as in the Broadbent area 

or by metagabbro as in the area east and northeast of Harris Lake. Areas with
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a total field between 1500 and 2000 gammas are underlain by metadioritic rock 

and mafic gneiss. Metadioritic rocks tend to have higher readings than do 

metagabbrioc rocks and mafic gneiss.

The diabase dike which is hosted mainly by metadioritic rock is not 

apparent magnetically. In the Parry Sound Domain this set of dikes appear to 

be magnetically distinct only where hosted by large anorthostic bodies 

(McRoberts and Tremblay 1989).

GEOCHRONOLOGY

Marble breccia, quartzofeldspathic gneisses of probable sedimentary 

origin and the mafic and leucocratic gneisses are the oldest rocks in the map 

area. Mafic and leucocratic gneisses may be in part of volcanic provenance, 

and therefore are probably the same age as the metasediments.

Several phases of metagabbroic rock (unit 5) are present in the area, 

all which pre-date emplacement of metadioritic rock (unit 6). Metagabbroic 

rocks probably do not represent subvolcanic rocks, and could be younger than 

units 3 and 4. Metadioritic rocks are correlated with the McKellar Gneiss 

with a zircon U-Pb crystallization age of 1450   75 Ma (van Breemen et al. 

1986). More than one age of metadioritic rock is present in the area. Most 

granitic rocks are thought to be younger than metadioritic rocks. Exceptions 

are: 1) the granitic rocks that are supracrustal in origin. These are 

probably the same age as units l, 2, 3 and 4; 2) granitic intrusive rocks 

related to the metadioritic rocks. These are probably older than most 

granitic rocks. Granitic rocks are not present the Whitestone body and most 

granites are probably older than the 1350   100 zircon U-Pb age of 

crystallization for the Whitestone body near Parry Sound reported by van 

Breemen et al. (1986).
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Metagabbro dikes (unit 12) cut all rock types except the Whitestone 

body, pegmatites and the diabase dike. They are likely older than the 

Whitestone body. Metagabbro dikes post-date heterogeneous!y layered gneisses 

(unit 11) near Blackwater Lake but may pre-date similiar gneisses in the 

Orrville area.

Seven phases of deformation are preserved in the map area. The oldest 

deformation pre-dates emplacement of metadiorite and affects metagabbro. No 

evidence for deformation of units l to 4 prior to emplacement of metagabbro 

(unit 5) exists. 02 affects units l to 9 and 04 affects all units except the 

diabase dike. The Whitestone body may have been emplaced between 02 and 03 

but is certainly affected by 04. Metagabbro dikes (unit 12) were emplaced 

between 02 and 04. van Breemen et al. (1986) date shearing (04) at 1159 Ma 

and 1121 Ma in the Parry Sound Domain.

All rocks in the Parry Sound Domain except the Whitestone body, most 

pegmatites and the diabase dike are metamorphosed at granulite facies, van 

Breemen et al. (1986) report an age of granulite facies metamorphism of 1161 

Ma. This may be a minumum age as it seems likely that the area was subjected 

to a prolonged granulite facies event. In the Parry Sound Domain, granulite 

facies metamorphism was followed by amphibolite metamorphism (hornblende 

replaces pyroxene) dated at 1159 Ma in the Parry Sound Shear Zone (van 

Breemen et al. 1986). In the Parry Sound Domain, leucosome formation occurred 

during granulite facies metamorphism and may have preceded emplacement of the 

Whitestone body and metagabbro dikes (unit 12). It certainly preceeded 

emplacement of pegmatites (unit 13) and the diabase dike (unit 14).

Granitoid pegmatites are pre-, syn- and post-tectonic relative to D4 

dated at 1159 to 1121 Ma. Some pegmatites with pyroxene may have been 

emplaced during granulite facies metamorphism. Quartz veining post-dates some
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pegmatites but may be closely related in time. East-trending joints or 

brittle faults pre-date emplacement of the diabase dike which probably belongs 

to the Late Proterozoic-Early Paleozoic Grenville dike swarm.
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ECONOMIC GEOLOGY 

Introduction

Nine showings are located in the map area (Figure 25) and include five 

feldspar occurrences and two mica occurrences hosted by granitoid pegmatite, 

one molybdenum occurrence and one zinc-copper occurrence.

Field party personnel located five new mineral occurrences (Figure 25) 

containing sulphide in the map area. Several pegmatites with minor amounts of 

coarse- to very-coarse grained mica were also observed.

Mineral Exploration

Mineral exploration and production in the Parry Sound area dates back to 

the late nineteenth century. In 1894, the Oak Ridge Mine (concession 12, lot 

8, McDougall Township) produced a small quantity of mottled white mica from 

granitoid pegmatite (Hewitt 1967). In the same year and into the 1920s, 

several pits were opened in pegmatites in McDougall Township with no 

production reported. These include pits at the Valentine Mine (concession 10, 

lot 5) in 1894, in concession 10, lot 5 in 1926, and in concession 12, lot 12 

and concession 10, lot 3 (Hewitt 1967).

The McKellar Deposit (concession 6, lot 4, McKellar Township) was worked 

during 1937 and 1938 with 600 tons of No.l grade feldspar produced from 

granitoid pegmatite and sold to Bathurst Feldspar Mines Limited (Hewitt 1967).

Minor molybdenite is reported at the Bloor, Alfred H. deposit 

(concession 12, lot 9, Christie Township). The deposit consists of several 

pits in marble (Hewitt 1967).

There is no record of recent exploration at the Assessment Files 

Research Office, Ontario Geological Survey, Toronto (AFRO) or at the Resident 

Geologists Office, Dorset, Ontario. Several local residents have however
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observed airborne surveys and ground geological checks for uranium between 

Hurdville and Broadbent in the early 1970's.

Description of Occurrences

Oak Ridge Nine, Con. 12, Lot 8, McDougall Township

The Oak Ridge Mine is described by Satterly (1943) and by Marmont and 

Johnston (1987) and consists of three parallel veins striking 030 in mafic 

gneiss. The following is based on Marmont and Johnston (1987). The main 

working is on the central vein and consists of a trench 13 m long, 3 m deep 

and 2 m wide. The pegmatite has a white quartz core mantled by pink to 

greyish green plagioclase. A pegmatite dike showing the same zoning pattern 

is exposed 50 m southeast of the main pit. This dike is up to 4 m wide. The 

western vein is exposed for 15 m and is less than 2 m wide and consists of a 

graphic intergrowth of potash feldspar and quartz with minor potash feldspar 

megacrysts and scattered books of biotite. Marmont and Johnston (1987) report 

several analyses of quartz, plagioclase and biotite without anomalous 

radioactivity.

Con.10, Lot 5, McDougall Township

Spence (1932) notes that three pits were opened on three separate dikes. 

The main opening is described as an open cut 6 m wide, 3 m deep and 15 m wide 

on a 6 m wide dike containing good grade pink feldspar with dark mica and 

allanite. A 3.6 m wide dike of similiar character a few hundred feet to the 

south and a 3 m wide dike three quarters of a mile to the west were also 

stripped (Spence 1932). The latter contains white feldspar with minor pink 

feldspar. A pegmatite consisting mainly of plagioclase and quartz with minor 

K-feldspar megacrysts is exposed by shallow stripping in the same area Marmont
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and Johnston (1987). The stripped area is approximately 60 m long and 5 m 

wide.

Con.11, Lot 3, McDougall Township

This showing is described by Satterly (1943) and Marmont and Johnston 

(1987). The following is based on Marmont and Johnston (1987). Two pegmatite 

dikes are exposed in granitic gneiss. The western vein is up to 8 m wide, the 

eastern one, up to 6m wide. Allanite crystals up to 15 cm in length occur in 

the eastern vein. Allanite is not observed in the western vein.

Con.12, Lot 12, McDougall Township

A pegmatite dike is exposed in a pit along the west boundary of the map 

area south of Waubamik. Marmont and Johnston (1987) note that the pegmatite 

is approximately 3 m wide and is comprised of quartz, feldspars and biotite. 

It is exposed in a 6m by 5m pit.

Valentine Mine, Cone.10, Lot 12, McDougall Township 

Hewitt (1967) notes that the Valentine Mine in Concession 10, lot 12 was 

operated for some months in 1888, and was equipped with a small boiler and 

hoist. The workings consisted of open-cuts and were not carried to any depth.

Cone, l,Lot 3, Ferguson Township

This occurrence is a prospect pit sunk on a pegmatite dike and is 

exposed in the front garden of Alex Harvey of Waubamik and consists of quartz, 

white ribbon perthite, muscovite, garnet and possibly allanite. (Marmont and 

Johnston 1987) Satterly (1943) reports that it was ten feet wide.

McKellar Deposit, Con.12, Lot 4, Spence Township 

This occurrence is described in Satterly (1943). He notes that a 

pegmatite dike was exposed in a northeast trending trench 66 m long, 7.5 m 

wide and 3 m to 6 m deep. Most of the dike at surface is 3.6 m wide except at
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the west end of the trench where it is 7.5 m wide. The dike narrows to 4 feet 

wide at depth. Satterly notes that pink feldspar occurs in 1.2 m by 1.5 m 

masses. Quartz is locally abundant at the west end of the trench and biotite 

and garnet are rare.

Bloor Mine, Con. 12, Lot 9, Christie Township

The following is based on the description of Satterly (1943). The 

showing consists of three openings from south to north 1) a largely caved in 

trench 7.5 by 1.2 m and 1.8 m deep, 2) a water-filled pit or shaft 3 by 3 m, 

3) a 3 m by 4.8 m pit partially filled with water.. Marble with minor 

molybdenite is exposed in the pits. The country rock is mafic rock. The 

author suspects that the molfrydenum may be graphite as graphite flakes occur 

in marble breccia north of Hurdville.

Cone. 12, Lot 11, NcDougall Township

Satterly (1943) describes a Cu-Zn showing along or near the west map 

boundary approximately 100 m north of Campbell Lake. Mineralization consists 

of; (1) seams of pyrite, chalcopyrite and pyrrhotite in bands of rusty quartz 

layers in mafic gneiss; (2) a 0.3 to l m wide zone of green, sheared rock with 

abundant sphalerite, minor chalcopyrite and rare galena. Satterly describes 

the hanging wall to this mineralization as a garnet-biotite gneiss. This rock 

and the sheared rock are probably related to unit 2, quartzofeldspathic 

gneisses of probable sedimentary origin.

Several grab samples from the mineralized zones were collected by 

Satterly (1943) and assayed. No gold values 

were detected.

Mineralization Discovered During The 1988 Field Season
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Minor disseminated pyrite occurs locally in; 1) rusty biotite 

quartzofeldspathic gneiss (unit 2a) along the McDougall Road near the Seguin 

River; 2) in thin quartzose or quartz-rich layers in mafic gneiss along 

Highway 124 near Waubamik and at Vowel Lake. The style of mineralization in 

quartz layers is similiar to that at the McGowan Mine near Parry Sound (Mary 

Garland, geologist, MNDM, Dorset,personal communication, 1988) and for part of 

the showing described by Satterly (1943) near Campbell Lake; 3) in fractures 

in metadiorite northeast of Acton Lake (Figure 25).

Assay results for gold, platinum and palladupi are given in Table 9. A 

l cm wide quartz-rich layer at Vowel Lake has anomolous gold values (1950 

ppb).

Recommendations For Exploration

Marmont (l988a) indicates that anorthosite could be employed as a 

substitute for silica and nepheline syenite in higher temperature rock wool 

fiber. In this respect, the Whitestone anorthositic body is a favourable 

exploration target.

Marble found mainly as breccias represent a potential source of basic 

refractories and flux in the filler industry. In addition, Marmont (1988b) 

points out that the chemical composition of the marbles in the Parry Sound 

area is appropriate for neutralizing acidic soils and is thus suitable for 

agricultural purposes.

Mafic rocks represent potential sources of platinum and palladium 

although sulphides were not observed in the map area. The western side of the 

Parry Sound Domain with high proportions of mafic rocks is the most favourable 

exploration target for this type of mineralization.
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Thin quartz layers are most abundant in the west side of the map area 

and are favourable hosts for gold mineralization.
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TABLE 1: Table of Lithological Units in the Manitouwabing Lake Area

PHANEROZIOC 

CENOZIOC

QUATERNARY 

RECENT

Organic swamp and fluvial deposits 

PLEISTOCENE

Till, ice contact drift, glac-iofluvial 

and glaciolacustrine deposits

UNCONFORMITY 

PRECAMBRIAN

LATE PROTEROZOIC TO CAMBRIAN 

MAFIC INTRUSIVE ROCKS

Unmetamorphosed, undeformed diabase dike

INTRUSIVE CONTACT 

MIDDLE TO LATE PROTEROZOIC 

FELSIC INTRUSIVE ROCKS

Deformed and undeformed fine- to coarse- 

grained syenitic to granitic dikes and 

irregular bodies

INTRUSIVE CONTACT 

MIDDLE PROTEROZOIC 

METAGABBRO

Thin massive to foliated metagabbro dikes

INTRUSIVE CONTACT 

HETEROGENEOUS LAYERED GNEISS
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Thinly to thickly layered gneisses with 

granitic, mafic and intermediate components

TECTONIC CONTACT 

ANORTHOSITIC ROCKS

Massive to foliated anorthosite, gabbroic 

anorthosite, anorthositic gabbro, gabbro

TECTONIC OR INTRUSIVE CONTACT 

GRANITIC INTRUSIVE BRECCIA

Granitic rocks with xenoliths of mafic 

gneiss and metagabbro 

GRANITIC GNEISS, MAINLY OF PLUTONIC 

ORIGIN

INTRUSIVE CONTACT 

DIORITIC INTRUSIVE BRECCIA

Metadioritic rocks with xenoliths of mafic 

gneiss and metagabbro 

METADIORITIC ROCKS

Massive to foliated metadiorite, quartz 

metadiorite, metagranodiorite and metatonalite

INTRUSIVE CONTACT 

METAGABBROIC ROCKS

Massive to foliated anorthosite, leucogabbro, 

gabbro, melanogabbro, ultramafic rock

INTRUSIVE CONTACT 

LEUCOCRATIC GNEISS

Leucocratic gneiss of indeterminate origin 

MAFIC GNEISS
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Mafic gneiss of indeterminate origin

QUARTZOFELDSPATHIC GNEISS OF PROBABLE SEDIMENTARY PROTOLITH 

Quartzofeldspathic gneiss with one or more 

of biotite, hornblende, pyroxene, red and 

mauve garnet, sillimanite and graphite 

MARBLE BRECCIA AND MARBLE

Calcitic marble breccia and calcitic 

marble, minor dolomitic marble
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TABLE 2: CHEMICAL ANALYSES OF MAFIC GNEISS 

MAJOR OXIDE (Weight percent)

88GDM-3003
234 

88GDM-4242 88GDM-3439 88GDM-4245

TRACE ELEMENTS (ppm)

Analytic Method 
Legend: AA

ICP/OES 
XRF

Atomic Absorption 
Inductively Couped Plazma 
X-rays Fluorescent

88GDM-0328

Si02
A1203
Fe203
FeO
MgO
CaO
Na20
K20
Ti02
P205
MnO
C02
S
H20+
H2O-

LOI
TOTAL
S. G

47.70
14.60
15.30
00.00
6. 12
9.96
3.05
0.64
1.64
0.38
0.24
0.23
0. 16

00.00
00.00
00.00
100.02

3. 11

45.80
13.50
2.96
8.32
9.50
12.80
2. 14
1.06
1.46
0.26
0. 16
0.27
0.20
0.96
0. 13
0.60

99.50
00.00

49. 10
13.60
14.60
00.00
6.48

11. 10
2.39
0.37
1.73
0. 18
0.23
0.34
0.19

00.00
00.00
00.00
100.31

3. 13

46.80
18.00
13.00
00.00
6.30
8.67
3.69
0.88
1.69
0.44
0.29
0. 17
0.01

00.00
00.00
00.00
99.94
3.13

48.60
15.00
15.00
00.00
6.34
9.40
2.91
0.97
1.38
0.25
0.28
0.08
0.02

00.00
00.00
00.00
100.23

3. 12

Ba
Co
Gr
Cu
Ni
Pb
Zn
Be
Co
Cu
Mo
Ni
Se
Sr
V
Y
Zn
Nb
Rb
Zr

AA*
AA
AA
AA
AA
AA
AA
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
XRF
XRF
XRF

182
42
81
69
39
ao
138

1
43
63
ao
38
40
251
329
37
131

6
9

139

249
46

326
110
83
ao
107

1
47
99
ao
85
43

480
266
24
91
O
21
108

100
44
111
87
48
ao
126

1
46
83
ao
109
44
180
362
30
126
^
12

123

188
46
64
8

109
27

430
a
47
^
ao
109
a3
517
179
27

430
5

21
185

268
41
147
36
41
ao
253

2
42
31
ao
39
45

288
311
46

209
11
12

134
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TABLE 3: CHEMICAL ANALYSES OF LEUCOCRATIC GNEISSES 

MAJOR OXIDES (Weight percent)

SAMPLE NO.
123 4 

88GDM-4233 88GDM-4244 88GDM-4246 88GDM-3073

Si02
A1203
Fe203
FeO
MgO
CaO
Na20
K2O
Ti02
P205
MnO
C02
S
H20+
H20-

LOI
TOTAL
S. G.

TRACE

Ba
Co
Gr
Cu
Ni
Pb
Zn
Be
Co
Cu
Mo
Ni
Se
Sr
V
Y
Zn
Nb
Rb
Zr

ELEMENTS

AA
AA
AA
AA
AA
AA
AA
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
XRF
XRF
XRF

50.90
19.30
3.89
5.32
2.72
7.61
4.34
0.87
1.70
0.67
0. 17
0.48
0.21
0.31

00.00
0.50
98.50
00.00

(ppm)

616
8

13
49
O
ao
149

2
15
42
ao

7
18

1149
77
26

123
5

10
115

54.40
19.60
3.41
3.66
2.28
6.33
5.26
1.45
1.20
0.59
0.17
0.34
0.11

00.00
00.00
0.40

98.80
00.00

1470
11

15
O

00
129

l
11
11

ao
5

12
1115 

82 
22

115 
O 
20

174

53.70
18.60
2.97
5.79
3.63
7.66
4. 10
0.88
0.95
0.29
0.15
0.26
0.07
0.12
0.05
0.10

99.20
00.00

640
25
31
40
20

ao
125 

l
26 
33

22
17

714
156

18
107
O
19

147

51.40
20.50
8.01

00.00
2.73
6.62
4.60
1.68
1.75
0.57
0.13
0.17
0.03

00.00
00.00
00.60
98.60
3.56

975 
10 
10 
13 
^

ao
130
a

9
8

ao 
o
12

1289
53
35

110
7

49
912

* Analytic Method (see Table 2)



106

TABLE 4: CHEMICAL ANALYSES OF METAGABBROIC ROCKS 

MAJOR OXIDES (Weight percent)

12 3456 789 

88GDM-3444 88GOM-3615 88GDM-4241 88GDM-4236 88GDM-4232 88GDM-4247 88GOM-0271 88GDM-0301 88GDM-0325

Si02 50.00
AI203 16.80
Fe203 10.90
FeO 00. 00
MgO 6. 15
CaO 11.00
Na20 3. 15
K20 0. 68
TI02 0.86
P205 0. 13
MnO 0. 16
C02 0. 05
S 0.01
H20+ 00. 00
H20- 00. 00
LOI 0. 10
TOTAL 99. 90
S. G. 3.13

TRACE ELEMENTS

Ba AA 250*
Co AA 37
Cr AA 100
Cu AA 52
Ni AA 62
Pb AA CIO
Zn AA 64
Be ICP/OES 1
Co ICP/OES 39
Cu ICP/OES 46
Mo ICP/OESC10
Ni ICP/OES 61
Se ICP/OES 34
Sr ICP/OES 360
V ICP/OES 211
Y ICP/OES 24
Zn ICP/OES 87
Nb XRF C5

Rb XRF 10
Zr XRF 114

47.
6.

10.
00.
18.
14.
0.
0.
0.
0.
0.
0.
0.

00.
00.
0.

99.
3.

(ppm)

93
55

1220
20
182
cio
64
U
60
14

clO

180
21

206
149

9
51
C5

10
57

60
68
30
00
10
50
85
24
47
06
16
27
04
00
00
40
40
00

45. 70
10.90
3.00
9.65
18.00
7.94
1.27
0.36
0.47
0.07
0.21
0.44
0.05
0.90
0.08
0.30

99.04
00.00

102
77

184
84

440
no
51
CI
75
73

cio
439
18

172
121
10
42
5

16
63

51.70
16.90
2. 15
7.05
6.24
8.74
3.65
1.17
0.99
0.20
0.17
0.09
0.06
0.53
0. 16
0.20

98.80
2.90

755
34

226
35
81

clO

140
1

34
29

CIO

80
21

630
158
21
117
C5

26
243

47.30
15.70
3.89
8.65
6.54
9.81
3.68
1.09
1.13
0. 18
0.21
0.06
0.05
1.33
0.20
0.60

99.82
00.00

240
42

216
57
67
CIO

148
1

40
50

no
66
38

314
283
18

120
C5

13
93

51.30
13.90
7.75

00.00
7.63

15. 10
2.41
0.44
0.60
0.08
0.15
0.51
0.04

00.00
00.00
0. 50

99.90
3.28

162
29

162
44
91
no
58
U
32
39

UO
91
29

394
175
28
50
C5

13
105

40.
19.
13.
00.
7.

13.
1.
0.
0.
0.
0.
0.
0.

00.
00.
2.

99.
3.

54
44
CIO

9
13

CIO

65
ci
46
C5

CIO

15
28

563
310

5
54
C5

12
64

70
90
00
00
52
40
32
55
65
01
15
32
01
00
00
50
70
13

53,
22.
5,

00,

.70

.60

.33

.00
1.87
7.
5.
1.
0.
0.
0.
0.
0.

00.
00.
0.

99.

.91
17
20
89
37
08
31
02
00
00
80
90

2.83

423
13
10
42
5

CIO
70

1
13
35

CIO

6
7

1036
78
16
61
C5

15
129

48.50
15. 50
13.00
00.00
7. 37
9.69
3.02
1.09
0.87
0. 18
0.22
0. 10
0.01

00.00
00.00
0. 50

99.90
3.01

315
37

256
21
87

CIO
143
CI

39
16

CIO

82
30

277
214
21

117
C5

22
92

* Analytic Method (see Table 2)
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TABLE 5: CHEMICAL ANALYSES OF METADIORITIC ROCKS

MAJOR OXIDES (Weight percent)

88GDM-4230
SiO2
A1203
Fe203
FeO
MgO
CaO
Na20
K20
Ti02
P2O5
MnO
C02
S
H20+
H20-
LOI
TOTAL
S. G.

60
17

1
5
2
5
3
0
0
0
0
0
0
0
0
0

99
00

TRACE ELEMENTS

Ba AA
Co AA
Gr AA
Cu AA
Ni AA
Pb AA
Zn AA
Be ICP/OES
Co ICP/OES
Cu ICP/OES
Mo ICP/OES
Ni ICP/OES
Se ICP/OES
Sr ICP/OES
V ICP/OES
Y ICP/OES
Zn ICP/OES
Nb XRF
Rb XRF
Zr XRF

424
18
25
13
12

ao
113
1

18
10

ao
13
12

573
93
13
93

0
10

196

.30

.70

.47

. 12

.71

.67

.99

.73

.66

.22

.12

.05

.01

.30

.12

. 10

.20

.00

(ppm)

88GDM-4231
61.90
16.80
1.40
3.66
2.13
4.80
3.85
2.70
0.64
0. 19
0.09
0.07
0.21
0.03

00.00
0.50

98.50
00.00

750
17
20

240
9

ao
77

2
17

222
ao

11
10

515
86
17
65

6
53

196

88GDM-4235
65.
16.
2.
2.
0.
3.
3.
3.
0.
0.
0.
0.
0.

00.
00.

0.
98.
00.

60
40
90
06
64
08
52
48
61
11
06
08
01
00
00
20
60
00

1910
8

14
70
O

ao
107
1
8

62
ao

6
7

358
28
14
92

5
81

606

88GDM-4237
53.
18.
3.
5.
2.
7.
4.
1.
1.
0.
0.
0.
0.
0.
0.

00.
99.
00.

10
80
62
59
88
05
86
16
25
36
13
09
14
45
11
00
60
00

413
18
37
71
10

ao

88GDM-4238 88GDM-4239
62.
16.

1.
3.
1.
4.
3.
2.
0.
0.
0.
0.
0.
0.
0.
0.

99.
00.

20
90
89
46
98
61
52
69
62
19
09
07
01
70
08
50
00
00

910
15
22
38
12

ao
149
2

20
63

ao
12
16

889
116
45

122
11
12

346

1
15
34

ao
13
11

543
85
16
72

82

6
40

218

60.
17.
2.
3.
2.
5.
4.
1.
0.
0.
0.
0.
0.
0.
0.

00.
99.
00.

855
17
26
41
15

ao
89

2
17
36

ao
15
10

569
90
11
76

7
38

244

30
70
01
99
38
26
26
97
79
19
11
14
04
27
13
00
50
00

* Analytic Method (see Table 2)
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TABLE 6: CHEMICAL ANALYSES OF GRANITIC GNEISSES

MAJOR OXIDES (Weight percent)

1
SAMPLE NO. 88GDM-4228

Si02
AI203
Fe203
FeO
MgO
CaO
Na20
K20
Ti02
P205
MnO
C02
S
H20+
H20-

LOI
TOTAL
S. G.

TRACE ELEMENTS

Ba AA*
Co AA
Cr AA
Cu AA
Ni AA
Pb AA
Zn AA
Be ICP/OES
Co ICP/OES
Cu ICP/OES
Mo ICP/OES
Ni ICP/OES
Se ICP/OES
Sr ICP/OES
V ICP/OES
Y ICP/OES
Zn ICP/OES
Nb XRF
Rb XRF
Zr XRF

76. 10
12.60
0.52
0.60

00.00
0.75
1.95
5.66
0. 12

00.00
0.01
0.13
0.01
0.23
0.08
0. 30

98.80
00.00

(ppm)

104
C5

CIO

7
C5
13
15
2

(5
C5

CIO
C5
C2

22
C5

77
14
20

183
557

2
88GDM-4229

76.20
13.30
0.74
0.80

00.00
0.66
3.27
4.68
0.07
0.01
0.03
0.06
0.01
0. 19
0.05
0.20

100.00
00.00

54
C5
21
6

C5
35
29
2

C5
C5

CIO
C5
C2

18
C5

51
26
6

198
140

3
88GDM-4234

73.30
13.90
1.44
1.13
0.33
2.09
2.61
3.47
0.22
0.02
0.01
0. 14
0.01
0.41
0.05
0.40

99. 10
00.00

750
5

10
9

C5
no
29

1
(5

6
cio
C5
C2

290
24
C5

26
C5

90
174

4
88GOM-4240

73. 10
14. 30
1.54
0.67
0. 58
1.46
2.75
4.64
0.20
0.05
0.03
0.06
0.01
0. 56
0. 18
0. 70

100.00
00.00

2040
5

13
12
6

10
19
<l
5
9

clO
6
2

246
18
C5

19
C5

66
211

5
88GDM-4243

69. 10
15.80
1.10
1.46
0.75
2.80
4.01
2.98
0.33
0. 11
0.04
0. 11
0.01
0.26
0. 14
0.20

99.00
00.00

839
6

11
10
5

CIO
49

1
6
7

no
5
4

512
27
9

45
5

53
167

6
88GDM-4

70.80
13. 10
3.93

00.00
0.69
2. 19
2.56
4.51
0.65
0.13
0.05
0.06
0.02

00.00
00.00
0. 10

98.70
3.69

985
6

12
19
C5
12
59
a
6

15
CIO

C5
8

295
34
45

52
10
94

390

7

8GDM-0717

75.00
12.40
1.90

00.00
0.21
0.82
2. 58
5.22
0.24
0.03
0.01
0.08
0.01

00.00
00.00
0. 10

98.50
2.62

720
C5
10
26
C5

-10

17
1

C5

23
clO
C5
2

91
16
60
15
15
98

268

g
88GDM-945

75.50
12.20
2. 70

00.00
0.87
1. 12
3.99
2.22
0.46
0.02
0.05
0.08
0. 01

00.00
00. 00
0. 30

99.28
2.68

790
C5

CIO

7
C5

CIO

28
CI
C5
C5

CIO

C5
8

91
12
8

25
8

16
310

* Analytic Method (see Table 2)
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TABLE 7: CHEMICAL ANALYSES OF METAGABROIC DIKES

MAJOR OXIDES (Weight percent)
l 2

88GDM-4841 88GDM-4842 88GDM-4843

Si02
A1203
Fe203
FeO
MgO
CaO
Na20
K20
Ti02
P205
MnO
C02
S
H20+
H20-

LOI
TOTAL
S. G.

TRACE

Ba
Co
Gr
Cu
Ni
Pb
Zn
Be
Co
Cu
Mo
Ni
Se
Sr
V
Y
Zn
Nb
Rb
Zr

ELEMENTS

AA*

AA
AA
AA
AA
AA
AA
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
XRF
XRF
XRF

48.50
14.50
12.90
00.00
6.69
11.70
3.15
0.51
1.40
0.13
0.20
0.19
0. 17

00.00
00.00
0.20
99.90
3.14

(ppm)

106
43

210
104
55
ao
104
a
45
102
ao
57
40
204
283
26
89
O
12

111

48.50
14.50
12.90
00.00
6.69

11.70
3.15
0.51
1.40
0.13
0.20
0.19
0. 17

00.00
00.00
0.20

99.90
3.14

47.20
15.70
11.30
00.00

9.57
11.90
2.57
0.26
0.70
0.04
0. 18
0.23
0.15

00.00
00.00
0.40

99.80
3. 10

48. 10
13.20
15.10
00.00
6.02

10.90
3.21
0.64
1.89
0.17
0.24
0.53
0.23

00.00
00.00
0.40

99.90
3.07

36
47
505
81
162

85
a
51
78
ao
166 
37 
80

232 
21 
71 
O 
11 
42

154
43
93
108
42

128 
l

44 
97
ao
44
42 
173 
362
33 
105
^
8

132

* Analytic Method (see Table 2)
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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 epizonal granites, 
with cavities carrying piezo-electric quartz, optical-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 Oil km). In granulite facies
terranes, usually with no economic mineralization but locally containing 
allanite, monazite and corundum.
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TABLE 9: PRECIOUS AND BASE METAL ANALYSES OF MINERALIZED SAMPLES

Au
(ppb)
Pt

(ppb)
Pd
(ppb)
Cu
(ppm)
Pb
(ppm)
Ni
(ppm)
Zn
(ppm)

88GDM
-0775

4

2

a

540

*ao

o

144

88GDM
-4260A

2

1

a

105

ao

O

20

88GDM
-4260B

O

a

a

128

ao

o

17

88GDM
-4278

^

a

a

247

oo

o

41

88GDM
-4534

^

2

a

640

^0

26
-

31

88GDM
-4617

1910

a

a

270

^0

30

118

88GDM
-4034

^

a

a

33

^0

10

152



TABLE 10: U.T.M. CO-ORDINATES FOR SAMPLES ANALYZED FOR 
MAJOR AND TRACE ELEMENTS CONTENT AND PRECIOUS 
AND BASE METALS CONTENT

Easting Northing Township

88 GDM 0717
88 GDM 0301
88 GDM 4338
88 GDM 3444
88 GDM 0325
88 GDM 0945
88 GDM 0328
88 GDM 3439
88 GDM 3003
88 GDM 3615
88 GDM 0271
88 GDM 3073
88 GDM 4245
88 GDM 4247
88 GDM 4228
88 GDM 4229
88 GDM 4230
88 GDM 4231
88 GDM 4232
88 GDM 4233
88 GDM 4234
88 GDM 4235
88 GDM 4236
88 GDM 4237
88 GDM 4238
88 GDM 4239
88 GDM 4240
88 GDM 4241
88 GDM 4242
88 GDM 4243
88 GDM 4244
88 GDM 4245
88 GDM 4246
88 GDM 4247
88 GDM 4840A
88. GDM 4841
88 GDM 4842
88 GDM 4843
88 GDM 4617
88 GDM 4534
88 GDM 4034
88 GDM 4260A,B
88 GDM 4278
88 GDM 0775

597500
590915
588610
592475
581425
578060
580800
591400
584480
587555
578990
588810
581550
584035
581550
583150
584460
584810
584810
586060
593130
593480
592175
594060
587360
589210
588750
591170
592240
593195
583900
581550
584650
584035
597350
593210
589210
589000
580360
579345
587510
582300
582225
595400

5028230
5031220
5035210
5026100
5029930
5031540
5029025
5030250
5033590
5028730
5027000
5032650
5036400
5038860
5036300
5032845
5031860
5030550
5030550
5031865
5031395
5030525
5030250
5028660
5031540
5034530
5036220
5032970
5031585
5036020
5037900
5036400
5036975
5038860
5030140
5031440
5034530
5035800
5038725
5035650
5033790
5027280
5026100
5028595

Christie
McDougall
McKellar
Christie
McDougall
McDougall
McDougall
Christie
McKellar
Christie
McDougall
McKellar
McDougall
McKellar
McDougall
McDougall
McKellar
McDougall
McDougall
McKellar
Christie
Christie
Christie
Christie
McKellar
McKellar
McKellar
McKellar
McKellar
McKellar
McKellar
McDougall
McKellar
McKellar
Christie
Christie
McKellar
McKellar
McDougall
McDougall
McKellar
McKellar
McDougall
McDougall
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Figure 1. Key map showing location of the Manitouwabing Lake area.
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Figure 2. Domains and subdomains in the Parry Sound region of the Central Gneiss 
Belt (after Davidson et al. 1982).
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Parry Sound 
Shear Zone

Parry Sound Domain

E3 Mafic Gneiss Predominant
HI Leucocratic Gneiss Predominant
HB Rocks of Probable Sedimentary Protolith Predominant
EH Metagabbroic Rocks Predominant
[HUH Metadioritic Rocks Predominant
E3 Granitic Gneiss Predominant
iH Anorthositic Rocks

Heterogeneously Layered Gneiss

Seguin 
Subdomain

Figure 3. Simplified geological map of the Manitouwabing Lake area.
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•i Marble Breccia and Marble
HH Quartzofeldspathlc Gneiss of Probable Sedimentary Origin

Figure 4. Location of marble, marble breccia and quartzofeldspathic gneisses of 
probable sedimentary origin in the Manitouwabing Lake area.
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Mafic Gneiss Predominant 
OMO Leucocratic Gneiss Predominant

Leopard Textured Gneiss

Figure 5. Distribution of mafic and leucocratic gneisses in the Manitouwabing Lake 
area.
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Metagabbrofe Rocks UM Ultramafic * Porphyroblastic or Oikocrystic BP Best
x Containing Xenoliths Preserved

Figure 6. Distribution of metagabbroic rocks in the Manitouwabing Lake area.
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MM Metadiorite Predominant
Quartz Metadiorite, Metagranodiorite 

or Metatonalite Predominant

A Areas where some rocks interpreted as unit 6c 
could also be Interpreted as unit 2 a or 8 a 

or vice- versa
L Areas where some rocks interpreted as unit 6a A L00*10" of ™*croP or outcrops with more

could also be interpreted as unit 4a than one phase of Metadiorltic Rock

Figure 7. Distribution of metadioritic rocks in the Manitouwabing Lake area.
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Hurdvill*

Dforfflc Intrusive Breccia Granitic Intrusive Breccia

Figure 8. Distribution of dioritic and granitic intrusive breccias in the Manitouwabing 
Lake area.
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d] Granitic Gneiss
•1 Group 1 Composition
•2 Group 2 Composition

Figure 9. Distribution of granitic gneisses, mostly of plutonic origin, in the 
Manitouwabing Lake area.
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A Outcrops with Metagabbro Dikes (unit 12)
A) Foliation Trend
B) Dike Trend
A Metagabbro Dike with Very Coarse-grained Feldspar Phenocrysts

Figure 10. Location of metagabbro dikes (unit 12) in the Manitouwabing Lake area. 
The trends of the dikes and the gneissic layering that they crosscut are indicated
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- Outcrops with Pegmatites
- Strike of Pegmatite Dike
- Areas with abundant Pegmatite
A Unusual Granitoid Intrusion with Biotite

Figure 11. Location of pegmatite dikes and their trends in the Manitouwabing Lake 
area. Also indicated are large a:. ^ underlain by pegmatite.
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PEGMflTITE DYKES

-Le

NO. OF PTS

Figure 12. Stereonet of poles to pegmatite dikes.
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Metadiorite with slightly 
elongated mafic xenoliths

Metadiorite with deformed 
mafic layer

Metadiorite

Mafic gneiss

Fine-scale foliation defined 
by mafic minerals

Figure 13. Sketch of the relationship between foliations in the Manitouwabing Lake 
area.
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Figure 14. Lineation trends in the Manitouwabing Lake area.
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- Outcrop with a Fold or Folds 
o Disharmonic Folds R Recumbent Fold s Sheath Fold os Oval Structure

Figure 15. Location of outcrop-scale folds in the Manitouwabing Lake area.
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Axial Surfaces of Early Megascopic Folds
-f- -f- Antiforms, Synforms Defined by Foliation Strike and Dip 

Defined by Foliation Pattern
- Location of Heterogeneous Foliation

-— Axial Surfaces of Late Megascopic Folds

Figure 16. Location of megascopic folds and small-scale folds in the Manitouwabing 
Lake area.
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Area
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DOMAIN

Anorthositic Rocks 
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Figure 17. Location of large anorthositic bodies in the Ferrie River and Whitestone 
Lake areas.
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SHEARS

Scale 1: 50 000

Figure 18. Location of narrow shear zones in the Manitouwabing Lake area.
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SHEflR ZONES

H.

NO. OF PTS. 73

Figure 19. Stereonet of poles to shear zones.
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FRACTURES
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Scale 1: 50 000

Figure 20. Location of fractures with strikes in the Manitouwabing Lake area.
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FRflCTURES

-E

NO. OF PTS.

Figure 21. Stereonet of poles to fractures.
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EH Amphibolite Facies Mineral Assemblages Predominant
A Altered (Bleached) Rock
c Rocks Contact Metamorphosed by the Diabase Dike 

M® Area Underlain by Mafic or Intermediate Rock and
with Abundant Leucosome

4 Location of more than one age of leucosome

Figure 22. Location of areas with amphibolite-facies mineral assemblages predominant 
and contact-metamorphosed and altered rocks.
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* Quartz Veins and Layers

Figure 23. Location of quartz layers and veins in the Manitouwabing Lake area.
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l Areas Of Total Field < 1500 Gammas 
d] Areas Of Total Field Between 1500 And 2000 Gammas 
ES3 Areas Of Total Field Between 2000 And 2500 Gammas 
•i Areas Of Total Field > 2500 Gammas

Figure 24. Simplified magnetic patterns within the Manitouwabing Lake area.
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A McK.ll.r ^~

or Rt * Sample Location

Figure 25. Location of exploration pits and mineralized samples.
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Photograph L Leopaid-textured mafic gneiss near the north end of Trout Lake (31 
E/5, UTM 17T E580710 N5032000).

Photograph 2. Thinly layered leucocratic gneiss with one mylonitic shear zone 
northeast of Hurdville (31 E/15, UTM 17T E585875 N5033600).
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Photograph 3. Thinly layered leucocratic gneiss northeast of Hurdville (31 E/5, UTM 
17T E586495 N5035540).

Photograph 4. Dioritic intrusive breccia along the Blackwater Road, west of 
Blackwater Lake (31 W5, UTM 17T E593565 N5030500).
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Photograph 5. Layered granitic/mafic gneiss along Highway 518 in Orrville (31 E/5, 
UTM 17T E595475 N5026QOO).

Photograph 6. Layered granitic/mafic gneiss near the southwest end of Sugar Lake 
(31 E/5, UTM 17T E596160 N5026750).
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Photograph 7. Brecciated mafic rock with granitic veins in Orrville (31 E/5, UTM 
17T E594755 N5025525).

Photograph 8. Highly strained mafic gneiss with abundant transposed leucosome along 
Highway 124, 300 m northeast of Waubamik (31 E/5, UTM 17T E578550 N5035005).
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CONVERSION FACTORS FOR MEASUREMENTS IN ONTARIO GEOLOGICAL 
SURVEY PUBLICATIONS

Conversion from SI to Imperial

5/ Unit Multiplied by Gives

Conversion from Imperial to SI

Imperial Unit Multiplied by Gives

1 mm
lcm
1m
1m
1km

1 cm2 
1m2 
1km2 
lha

Ion3
1m3
1m3

1L 
1L 
1L

0.039 37
0393 70
3.28084
0.049 709 7
0.621 371

0.155 0 
10.763 9 
0.386 10 
2.471 054

0.061 02
35314 7

1.3080

1.759 755 
0.879877 
0.219 969

LENGTH
inches 1 inch
inches 1 inch.
feet 1 foot
chains 1 chain
miles (statute) 1 mile (statute)

AREA
square inches 1 square inch 
square feet 1 square foot 
square miles 1 square mile 
acres 1 acre

VOLUME
cubic inches 1 cubic inch
cubic feet 1 cubic foot
cubic yards 1 cubic yard

CAPACITY
pints 1 pint 
quarts 1 quart 
gallons 1 gallon

25.4
2.54
03048

20.116 8
1.609 344

6.451 6 
0.092 903 04
2.589 988 
0.404 685 6

16387 064
0.028 316 85
0.764 555

0.568 261 
1.136522 
4.546090

mm
cm
m
m

km

cm2 
m2 

km2 
ha

cm3
m3
m3

L 
L 
L

Ig/t 

Ig/t

MASS
lg
lg
1kg
1kg
It
1kg
It

0.035 273 96
0.03215075
2.20462
0.0011023
1.102 311
0.00098421
0.984 206 5

ounces (avdp)
ounces (troy)
pounds (avdp)
tons (short)
tons (short)
tons (long)
tons (long)

1
1
1
1
1
1
1

CONCENTRATION
0.029 166 6

0.583 333 33

ounce (troy)/ 
ton (short) 
pennyweights/ 
ton (short)

l ounce (troy)/ 
ton (short) 
l pennyweight/ 
ton (short)

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

34.285 714 2

1.714 285 7

OTHER USEFUL CONVERSION FACTORS

l ounce (troy) per ton (short) 
l pennyweight per ton (short)

Multiplied by 
20.0 
0.05

g
g

kg
kg

i
kg 

t

pennyweights per ton (shorl) 
ounces (troy) per ton (shorl)

Note: Conversion factors which are in bold type an exact. The conversion factors have been taken pom or have 
been derived from factors ffven 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 Coat Association of Canada.
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