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MARGINAL NOTES

LOCATION AND ACCESS

The Whitestone Lake map area is located 225 km north-northwest 
of Toronto and includes parts of Croft. Ferrie, Hagerman, and 
McKenzie Townships. The map area covers about 270 km2 and is 
bounded by Longitudes 79045'W and 80000'W, and by Latitudes 
45C37'30*N and 45*45'N. The southwestern corner of the map 
area lies 33 km north of the Town of Parry Sound. Access is 
provided by Highway 124 which traverses the south-central and 
eastern parts of the map area, and Highway 520 which traverses 
the west-central part of the map area. Access to the northwestern 
and northeastern parts of the map area is by canoe or float- 
equipped aircraft.

MINERAL EXPLORATION

No information on mineral exploration in the area is on record in 
the Assessment Files Research Office, Ontario Geological Survey, 
Toronto (AFRO), despite considerable prospecting work (Satterly 
1943, 1956) and some recorded exploration work (AFRO) in adja 
cent areas, particularly to the northeast of the map area. Since the 
turn of the century, exploration in these adjacent areas has fo 
cused on deposits of iron, base metals, mica, feldspar, rare-earth 
elements, radioactive minerals, and high-quality lime from mar 
bles.

REGIONAL GEOLOGICAL SETTING

The area is underlain by Precambrian rocks of Middle Proterozoic 
age which form part of the Central Gneiss Belt (CGB) of the 
southwestern Grenville Province (Wynne-Edwards 1972). Recent 
reconnaissance mapping within and near the map area (Davidson 
and Morgan 1981; Davidson et a/, 1982, 1985; Culshaw et ai. 
1983) indicated that this part of the CGB is composed of a number 
of lithotectonic terrains (domains and subdomains), each having 
distinctive lithologies, structural styles, and metamorphism. These 
distinctive lithologies, structural styles, and metamorphism are 
truncated at terrain boundaries. The boundaries are sites of high- 
strain tectonites formed through repeated northwesterly directed 
ductile thrusting of one terrain over the other during the Grenville 
(Ottawan) Orogeny.

The Precambrian rocks in the map area occur in three major 
lithotectonic terrains which, from west to east, are: the Britt Do 
main, Parry Sound Domain, and Ahmic Domain or Subdomain 
(Davidson et al. 1982) (Figure 1). These three domains are dis 
cussed below; however, since the age of the dominant lithologies 
within each terrain is unknown, the order of domain presentation 
does not imply any age relationships.

GENERAL GEOLOGY
BRITT DOMAIN

The Britt Domain, near Wahwashkesh Lake in the northwestern 
part of the map area, consists mainly of a series of trvnly to 
thickly layered migmatite granitoid gneisses of granitic to 
granodioritic composition (Unil 1). and to a lesser extent inter- 
layered units of biotite-rich and quartzofeldspathic gneisses (Unit
2) of possible metasedimentary origin. Granitic orthogneisses (Unit
3) were intruded into and deformed with the older gneisses. These 
norlhly to northeasterly trending, tightly folded, amphibolite-grade 
granitoid gneisses and orthogneisses are overturned to the north 
west and dip moderately to steeply eastward beneath the Parry 
Sound Domain.

The granitoid gneisses of Britt Domain near Wahwashkesh 
Lake are structurally bounded on both sides by major zones of 
ductile shear. To the west, within the Britt Domain, a 150 to 200 m 
wide zone of mylonitic granitic gneiss (Unit 5) occurs in the 
extreme northwestern corner of the map area. This internal ductile 
shear zone separates the layered granitoid gneisses on and (o the 
east of Wahwashkesh Lake from a major unil of relatively massive 
granodioritic to lonalitic orthogneiss that is exposed on this lake 
immediately to the west of the mylonite zone just beyond the 
margins of the present area. Further to the east of Wahwashkesh 
Lake the layered granitoid gneisses of the Britl Domain are trun 
cated by and structurally overlain by a broad O.B to 3 km wide), 
easterly dipping boundary zone of Parry Sound Domain high-strain 
tectonites. This boundary zone is referred to as the western Parry 
Sound Domain Boundary Zone (PSDBZ) (Figure 1).

Within the Britt Domain along and to the west of the western 
PSDBZ is an apparently continuous, major unit of relatively mas 
sive, monzogranitic to granodioritic orthogneiss (Unit 3). This mar 
ginal orthogneiss appears to represent a deformed, flattened 
pluton, or possibly several closely spaced, en echelon, deformed 
pluton s that intruded rocks of the Britt Domain prior to overth- 
rusting of -the Parry Sound Domain. Toward the eastern contact of 
the marginal orthogneiss with the base of the PSDBZ, the orthog 
neiss becomes layered, in places migmatitic, exhibits a general 
grain size reduction, and commonly has flattened, elongated 
quartz veins.

To the southwest of the map area, on Highway 69 to the north 
of Parry Sound, a marginal granitic orthogneiss in the Britt Domain 
strikingly similar to that in the present area, yielded an Rb-Sr 
isochron age of 1330 Ma (Connare and McNutt 1985) and a U-Pb 
zircon age of 1346 +69X-39 Ma (van Breemen et a/. 1986). In the 
Highway 69 area, this marginal orthogneiss is referred to as the 
Noble Gneiss.

Mafic orthogneiss (Unit 4) occurs as minor, boudinaged, in 
many places disrupted, dikes or layers in the granitoid gneisses 
and younger marginal orthogneiss of Britt Domain.

AHMIC DOMAIN

The Ahmic Domain, exposed along the east-central boundary of 
the map area (Figure 1) is a westerly tilted dome. At its southwest 
ern, western, and northern margins, amphibolite-grade gneisses 
dip moderately to steeply beneath high-strain tectonites of the 
eastern PSDBZ. The dominant lithologies, i.e. granitoid gneisses 
and orthogneisses (Unit 6 and 8 respectively) of the Ahmic Do 
main in the map area, are almost indistinguishable from those 
previously described in the Britt Domain {Unil 1 and 3) and, 
therefore, are not discussed in detail here. In contrast to the Britt 
Domain, the dominant series of migmatitic granitoid gneisses (Unit 
6) of the Ahmic Domain do contain several large, interlayered 
units of massive to foliaied, leucocratic, quartzofeldspathic gneiss 
(Unit 7) of probable metasedimentary origin. These pink to salmon 
pink, quartz-rich gneisses are commonly hematite-stained, contain 
up to 1?o magnetite, and have ubiquitous accessory garnet. Biotite 
gneiss and schist locally form minor thin interlayers in these 
quartzofeldspathic gneisses.

Because of their lithological similarity and the fact that rocks 
of the Ahmic Domain dip westerly beneath Parry Sound Domain, 
Davidson and his coworkers regard the Ahmic as a subdomain of 
the easterly dipping Britt Domain, and that the two might be 
connected beneath the Parry Sound Domain (Davidson et al. 
1982). Since the age relationship between the Britt and Ahmic 
lithotectonic terrains remains uncertain, major rock types in each 
domain (Units 1 to 5, and 6 to 9 respectively) are shown sepa 
rately on the map.

PARRY SOUND DOMAIN

The northty to northeasterly trending Parry Sound Domain (PSD) 
underlies the central two-thirds of the map area (Figure 1). It is 
bounded along its western and eastern margins by ductile shear 
zones (PSDBZ), whose high-strain tectonites are described later in 
the text. In the interior part of the Parry Sound Domain, the 
moderately to highly deformed, in places disrupted,.older gneis 
ses, have been subdivided into five main groups which in order of 
interpreted decreasing age are:
1. metasedimentary gneisses (Units 10 and 11)
2. porphyroblastic mafic orthogneiss (Unit 12), which may be 

wholly intrusive or in part extrusive
3. early tectonic mafic to felsic metaplutonic rocks (Unit 13 and 

14)
4. early to syntectonic mafic to intermediate metaplutonic rocks 

(Unit 15 and 16)
5. syntectonic to late tectonic felsic and mafic dikes (Unit 17

and 18)
The interior part of the Parry Sound Domain can be structurally 

subdivided into western and eastern segments by the centrally 
located Whitestone Lake Structural Complex (Figure 1). The dis 
tribution of the older four main lithological groups varies markedly 
on opposite sides of this syntectonic, structural feature which is 
described later in the text.

1. Metasedimentary Gneisses

Metasedimentary gneisses (Unit 10 and 11), the interpreted oldest 
rocks in the Parry Sound Domain (PSD), comprise at least SO'/o of 
the gneisses in the interior part of this domain. In the western 
segment of the PSD, the amphibolite-grade melasedimentary 
gneisses consist of interlayered units of quartzofeldspathic gneis 
ses (feldspathic meta-arenile and metawacke) and quartzose 
gneisses derived from quartzarenite. In the eastern segment of the 
PSD, the metasediments consist mainly of quartzofeldspathic 
gneiss (Unit 11) and moderately to highly disrupted marble units 
(Unit 10); thin quartzose gneiss units are locally present. However, 
the general absence of quartzose gneisses in most of the quartzo 
feldspathic gneisses of the eastern segment of the PSD made it 
difficult to distinguish quartz-feldspar-rich gneisses of 
metasedimentary origin (Unit 11) from similar looking, interlayered 
units of granitic gneisses (Unit 14).

2. Porphyroblastic Mafic Orthogneiss

Porphyroblastic mafic orthogneiss (Unit 12) is abundant in the 
western segment of the PSD, but rare in the eastern segment. This 
unit also forms tectonic inclusions in the high-strain tectonites of 
the PSDBZ, as well as in the Whitestone Lake Structural Complex. 
Rocks are mainly massive to foliated, porphyroblastic, garnet and 
plagioclase-rimmed garnet, amphibolite^. Many outcrops of this 
porphyroblastic amphibolite are cut by narrow anastomosing 
shears. Near these deformation zones, the relatively massive- 
looking porphyroblastic amphibolite grades rapidly into 
plagioclase-streaked ( garne() amphibolite and layered am 
phibolite gneiss. Units of these very distinctive mafic orthogneis 
ses are referred to by the author as the De Bois Garnet Am 
phibolite. Metamorphic grade in these amp h i belite s is mainly a 
retrograde amphibolite facies overprint on granulite facies.

Within the western part of the PSD and beyond the margins of 
the map area, the De Bois Garnet Amphibolite forms several, 
relatively continuous, northeast-trending bands, in places 
mega boud in s. These amphibolite bands (Unit 12) are infolded with 
bands of interlayered metasedimentary quartzofeldspathic and 
quartzose gneiss (Unit 11). Within individual amphibolite bands, 
interlaye'red units of both rock types of Unit 11 are present in 
many individual outcrops. The regional distribution of the De Bois 
Garnet Amphibolite suggests that it may represent a series of 
deformed, flattened sills, or alternatively, subvolcanic sills with 
some extrusive equivalent.

3. Early Tectonic Mafic to Felsic Metaplutonic Rocks

This early tectonic series of foliated to layered, in places 
mylonitic, mafic to felsic orthogneisses (Units 13 and 14) occurs 
mainly in the eastern segment of the PSD. These rocks have been 
subdivided into the following two main groups:
1. Mafic to Intermediate Gneisses (Unit 13) which consists of 

foliated to layered, grey, gabbroic to dioritic, in places inter 
layered, quartz dioritic to tonalitic orthogneisses. These rocks 
form several large bands or sill-like bodies In the eastern 
segment of the PSD, but only two smaller sills or mega- 
boudins in the western segment.

2. Felsic Gneisses (Unit 14) which consists of mainly of fo 
liated and lineated, pink to pinkish grey, granitic to 
granodioritic orthogneisses. These rocks were only identified 
in the eastern segment of the PSD, where they form several 
large bands or sill-like bodies thai traverse the map area. 
In the eastern segment of the PSD, major bands of these 

mafic to felsic orthogneisses are interlayered with each other, and 
within some bands both groups can be observed in contact on a 
single outcrop. Since most intrusive contacts have been tec- 
tonically modified, the relative age of emplacement of these two 
metaplutonic groups is uncertain. However, along Highway 124 
between Dunchurch and Ahmic Harbour, these mafic to felsic 
orthogneisses are concordantly to discordantly intruded by nu 
merous, massive-looking amphibolite to metadiorite dikes (Unit 
15). The metamorphic grade of the older mafic to felsic orthog 
neisses is generally amphibolite facies retrograded from granulite 
facies; relict granulite facies mineral assemblages are locally 
preserved. In contrast to this, the metamorphic grade of the 
younger mafic dikes (Unit 15 described below) is generally 
granulite and retrograde granulite facies.

4. Early to Syntectonic Mafic to Intermediate Metaplutonic 
Rocks
Younger suites of less deformed mafic to intermediate 
metaplutonic rocks were emplaced at successive stages into the 
previously described, interlayered, supracrustal, and metaplutonic 
gneisses of the Parry Sound Domain (Units 10 to 14). In order of 
interpreted decreasing age, these metaplutonic rocks consist of an 
earlier Diorite Suite (Unit 15) and a younger Anorthosite Suite (Unit 
16). These metaplulonic rocks, most of which are sills and minor 
dikes, locally crosscut the older gneisses of the PSD, however 
most major contacts have subsequently been tectonicatly modi 
fied.

Diorite Suite Rocks (Unit 15) The diorite suite rocks consist 
mainly of massive-looking, in places layered and sheared, 
orthopyroxene-bearing hornblende diorite gneiss, and to a lesser 
extent, quartz diorite and tonalite gneiss. The more massive, waxy- 
green to greenish grey rocks exhibit mineral assemblages indica 
tive of relict granulite facies metamorphism. Local zones of lay 
ered and/or sheared grey diorite gneiss show assemblages indi 
cative of a retrograde amphibolite facies overprint on granulite 
facies. These diorites form several large, and numerous small sills 
in the eastern segment of the PSD; however, only two small sills 
were identified in the western segment. They also occur as nu 
merous, isolated, tectonic blocks and lenses in the marble mega- 
breccias of the Whitestone Lake Structural Complex.

In contrast to the older, weakly magnetic, gabbroic to dioritic 
orthogneiss (Unit 13), hand specimens of this younger diorite (Unit 
15) contain appreciably more magnetite (up to 1 0A) and strongly 
attract a hand-held magnet. The magnetic property of Unit 15 is 
also clearly demonstrated on aeromagnetic maps (ODM 1953a,b; 
GSC 1965) of the region. In the eastern segment of the PSD, most 
large sills, and to a lesser extent, some smaller sills and dike 
swarms in the older gneisses (Units 10 to 14), can be identified 
and traced along strike on these maps.

The author has correlated this diorite suite of rocks with the 
McKellar dioritic pluton described by Lacy (1960) near the Village 
of McKellar, approximately 13 km to the south of the map area. A 
U-Pb zircon age of 1425 75 Ma was obtained from the McKellar 
pluton (van Breeman et at. 1986). The same pluton yielded an 
Rb-Sr isochron age of 1241 Ma (Connare and McNutt 1985), prob 
ably reflecting isotopic resetting after intrusion. In the map area, 
the large McKellar-type diorite sill (Unit 15) that outcrops along 
Highway 520 in the northwestern corner of Croft Township yielded 
A r/A r hornblende and biotite average ages of 980 and 940 Ma 
respectively (Da 11 meyer and Sutler 1980), possibly reflecting 
isotopic resetting after regional northwest-directed thrusting. This 
particular diorite sill is referred to as the Whitestone Diorite by 
these investigators as well as in earlier reports by Lacy (1960), 
Mason (1969), and Ueno ef al. (1975).

Anorthosite Suite Rocks (Unit 16) The anorthosite suite rocks, 
in contrast to the previously described diorite suite rocks and 
older supracrustal and metaplutonic gneisses (Units 10 to 15), 
were only subjected to the late amphibolite facies metamorphism 
that accompanied the late Grenvillian age overthrusting event. 
This suite of rocks consists mainly of massive to foliated, in 
places mylonitic, gabbroic anorthosite and anorthosite, containing 
in many places well preserved oikocrystic to subophitic textured 
phases. Gabbroic phases are present locally. These rocks form 
large sill-like bodies, for example, the Whitestone gabbroic anor 
thosite sill in the western segment of the Parry Sound Domain 
(Figure 1), and many smaller sills in the eastern segment of this 
domain. Some of these smaller sills that crop out throughout the 
eastern segment of the PSD are disrupted. Many of the larger sills 
in both segments of the domain, particularly the Whitestone Sill, 
exhibit well preserved primary compositional layering. This particu 
lar primary feature is considerably more common in the 
Whitestone Sill than previously reported by Mason (1969).

Massive to highly deformed rocks of the anorthosite suite also 
form various-sized tectonic inclusions in the following structural 
settings:
1. the western and eastern PSDBZ
2. ihe Whitestone Lake Structural Complex
3. local mylonitic shear zones within the supracrustal and older 

metaplutonic gneisses of the interior part of the Parry Sound 
Domain

5. Syntectonic to Late Tectonic Felsic and Mafic Dikes

Moderately to highly-deformed amphibolite-grade felsic and mafic 
dikes (Units 17 and 18 respectively) were observed to concor 
dantly intrude, and in places crosscut, rocks of the diorite and 
anorthosite suites. Similar crosscutting relationships were ob 
served by the author in some of the diorite and anorthosite suite 
tectonic inclusions in the Whitestone Lake Structural Complex.

Calaclastically deformed, in many places disrupted, thin dikes 
(0.5 to 15cm thick) of granite and granite pegmatite were also 
assigned to Unit 17 by the author. They are common in the high- 
strain tectonites of the Parry Sound Domain Boundary Zones. 
These units are generally too small to be shown separately on the 
map, but are incorporated in the descriptions of Units 20 and 21.

WHITESTONE LAKE STRUCTURAL COMPLEX

The Whitestone Lake Structural Complex (Unit 19) is a major, fault- 
bounded, marble tectonic block breccia zone that separates the 
western and eastern segments of the Parry Sound Domain. This 
0.5 to 1.2 km wide structural complex (NASCN 1983) consists of a 
chaotic melange of isolated clasts, lenses, and large blocks of 
supracrustal and metaplutonic gneiss set in a more highly strained 
matrix of mylonitic marble, or alternatively, a smaller clast-size 
matrix of marble tectonic breccia that is similar to Unit 10. Some of 
the larger tectonic inclusions range in size up to 1 km long and 
300 m wide, arid have their long axis generally parallel to the 
nortnerly trend of this faull-bounded complex. The protolith of 
many of the smaller clasts and lenses in this breccia cannot 
always be identified, however large lenses of gabbroic anorthosite 
(Unit 16), diorite (Unil 15), mafic to intermediate orthogneiss (Unit 
13). garnet amphibolite (Unit 12), and interlayered quartzo 
feldspathic and quartzose gneiss (Unit 11) are present. This unit 
has been defined on the basis of its lithological and structural 
character, however, it may be genetically related to the supra 
crustal rocks of Unit 10 and 11 of the Parry Sound Domain.

PARRY SOUND DOMAIN BOUNDARY ZONE(S)

The western and eastern parts of the Parry Sound Domain Bound 
ary Zone (PSDBZ) are broad, transitional zones of ductile, shear- 
related, high-strain tectonites. These boundary zones truncate the 
adjacent rocks in the Britt and Ahmic Domains and may underlie 
the entire the Parry Sound Domain.

In the map area, the boundary zone rocks (Units 20 and 21) 
comprise a medium- to thickly layered, and thinly interlayered, 
series of the following types of tectonites (terminology after David 
son et ai. 1982; Hanmer and Ciesielski 1984):
1. mafic and felsic, to a lesser extent, intermediate gneisses: 

massive-looking, fine- to medium-grained gneisses that are in 
part recryslallized high-strain tectonites

2. irregularly to straight-layered mafic and felsic gneiss (layered 
tectonites); proportions of each lithology and layering thick 
ness are highly variable

3. porphyroclastic gneisses (mylonitic gneisses) containing iso 
lated feldspar and pegmatite clasts in a background gneiss of 
mafic to felsic composition, in places pelitic composition 
In general the protolith of these amphibolite-grade gneissic 

tectonites is unknown, however it is probable that most of these 
rocks were derived from the less deformed supracrustal and 
metaplutonic gneisses exposed in the interior part of the Parry 
Sound Domain. Within this layered series of gneissic tectonites are 
isolated, less deformed, tectonic inclusions of the following iden 
tifiable lithologies: a) anorthosite suite rocks (Unit 16); b) 
plagioclase-rimmed garnet amphibolite (Unit 12); and c) 
alum inosilicate-bearing mica tectonic gneiss and schist (in part 
Unit 11c). In places near the lower boundaries of the PSDBZ, some 
mafic tectonites (Unit 20) contain local lenses of less deformed 
granitoid gneiss that possibly were derived from the Britt and 
Ahmic Domains. Near Ahmic Harbour, an isolated tectonic inclu 
sion of mafic tectonite (Unit 20) is shown by the author in the 
marginal orthogneiss (Unit 8) of the Ahmic Domain.

U-Pb zircon ages, obtained from several sheared granite peg 
matites which were emplaced during the development of the 
western PSDBZ, near Parry Sound to the southwest of the map 
area, yielded ages of 1120 to 1160 Ma (van Breeman et ai. 1986). 
These ages approximate the time of thrusting which ted to the 
complex pattern of domains and domain boundaries now exposed 
in the map area (Figure 1).

LATE TECTONIC TO POSTTECTONIC FELSIC DIKES

Unmetamorphosed granite pegmatite dikes intrude all the Middle 
Proterozoic rocks in Britt, Parry Sound, and Ahmic Domains.

METAMORPHISM AND STRUCTURAL GEOLOGY

Some of the .Middle Proterozoic rocks in the map area have been 
subjected to at least two periods of high grade metamorphism. 
The general distribution of granulite and retrograded granulite 
versus amphibolite grade rocks is shown in Figure 1.

Metamorphic grade in the migmatitic granitoid and mafic 
gneisses of Britt and Ahmic Domains (Units 1 lo 5 and 6 lo 9 
respectively) is upper amphibolite facies. No evidence of granulite 
facies mineral assemblages was found.

In the Parry Sound Domain (PSD), however, mineral assem 
blages in the older supracrustal and metaplutonic gneisses (Units 
10 to 15) indicate: a) an early granulite facies metamorphism; and 
b) a later retrograde amphibolite facies overprint on granulite 
facies rocks. Relict granulite facies mineral assemblages are par 
ticularly preserved in the McKellar-type diorite suite of rocks (Unil 
15), and to a lesser extent in the older mafic and mafic to felsic 
orthogneisses (Units 12, 13, and 14). In the general distribution of 
metamorphic facies shown in Figure 1, there is no distinction 
made between prograde and retrograde amphibolite facies rocks 
within the PSD or its boundary zones (PSDBZ). Metamorphic grade 
in the rocks of the Whitestone gabbroic anorthosite sill is prograde 
amphibolite facies. In contrast, the lectonites (Units 20, 21) in the 
PSDBZ(s) and the country rock breccia-matrix in the Whitestone 
Lake Structural Complex are mainly in amphibolite facies, retrog 
raded from granulite facies. Included in the PSDBZ(s), but. not 
shown on Figure 1, are tectonic inclusions of Unit 16, and syntec 
tonic felsic dikes (Unit 17) in the tectonites that are in prograde 
amphibolite facies. Similarly, the Whitestone Lake Structural Com 
plex contains a wide variety of tectonic inclusions in different 
metamorphic grades, depending on their ages.

The structural geology of the area is dominated by the major 
thrust-fault-bounded tectonic zones, which serve to separate the 
various domains (Figure 1). Another structural feature of note is 
the northerly trending, possibly thrust-fault-bounded Whitestone 
Lake Structural Complex. This structural megabreccia internally 
subdivides the PSD into western and eastern segments, but does 
not offset the PSDBZ(s) in the map area. The western segment of 
the PSD is characterized by a regionally banded series of layered 
gneisses that surround the large Whitestone gabbroic anorthosite 
sill (Figure 1). The gneisses of the eastern segment of the PSD, on 
the other hand, have in many places a more podiform to locally 
layered regional character. Here a discontinuously banded series 
of older supracrustal and metaplutonic gneisses surround nu 
merous large and small pods (megaboudins) of younger 
metaplutonic gneisses. The western part of the PSD and its adja 
cent boundary zone (PSDBZ) are offset by a series of north- 
northeast-trending faults, whose age relative to the developmeni 
of the Whitestone Lake Structural Complex (WLSC) is not known 
(Figure 1). These faults, the WLSC, and the boundary zones 
(PSDBZ) between the various domains are all offset by a series of 
easterly trending normal faults. This younger series of faults may 
be related to the Otlawa-Bonnechere Graben system 
(Wynne-Edwards 1972).

A southeast-plunging lineation which is notably developed in 
parts of the marginal granitic orthogneisses of the Britt and Ahmic 
Domains (Units 3 and B respectively) increases in intensity toward 
their respective PSDBZ. Rocks within the western segment of the 
PSD and its adjacent PSDBZ were observed in places to contain a 
similar southeast-trending, moderate to steeply plunging lineation. 
In contrast to this locally observed structural element, many of the 
rocks throughout the eastern segment of the PSD exhibit an east- 
to southeast-trending, shallow to moderate plunging lineation. In 
addition to this dominant trend, northerly and southerly trending, 
shallow plunging lineations were locally observed, particularly in 
the diorite suite of rocks (Unit 15) and the older felsic orthogneis 
ses (Unit 14).

Most structures within the map area are consistent with a 
model of northwest-directed thrusting of the PSD over the Britt 
Domain (Davidson et al, 1982). Further detailed work, however, is 
needed to determine whether: a) the Britt and Ahmic Domains 
connect al depth beneath the PSD; and b) the western and eastern 
PSDBZ represent one continuous tectonic zone, or alternatively, 
they represent a listric fault system.

ECONOMIC GEOLOGY
INTRODUCTION

In 1986, the Ontario Geological Survey began the Parry Sound 
Project, a three-year interdisciplinary geoscience study of the 
Muskoka-Parry Sound-Nipissing area. The project, funded by 
COMDA, is designed to update the geological database, character 
ize local mineral deposits, and evaluate the mineral potential of 
the region.

Geological mapping of the Whitestone Lake area, the initial 
database program, was coordinated with the following ongoing 
Ministry of Northern Development and Mines Parry Sound Project 
area programs: a) evaluation of the industrial mineral and rare- 
earth element deposits (Marmont 1986); and b) Quaternary map 
ping al a scale of 1:50000, beginning with an assessment of Ihe 
aggregate resources in a corridor flanking Highway 69 near Parry 
Sound (Kor 1986). Programs directed toward the evaluation of Ihe 
base and precious metal potential of the projecl area are sched 
uled to commence in 1987.

PRELIMINARY FINDINGS AND RECOMMENDATIONS FOR FUTURE 
EXPLORATION

The map area contains no documented mineral deposits. Certain 
lithologies in the map area should, however, be considered as 
potential exploration targets for the following types of metallic and 
non-metallic mineral deposits.

Anorthosite Suite Rocks

Igneous layered gabbroic anorthosite to anorthosite sills, like the 
large Whitestone Sill and some of the smaller sills near the village 
of Dunchurch, may represent potential sources of titanium, vana 
dium, manganese, and platinum group elements. No pyrite was 
observed by the author in the main body of the Whitestone Sill: 
however, magnetite and ilmenite occur as disseminations, in 
amounts up to 3 0̂ (Lacy 1960; Mason 1969) throughout the broad, 
predominantely gabbroic meta-anorthosite marginal phase of this 
sill. In the eastern segment of the Parry Sound Domain, the rocks 
of the anorthosite suite sills tend be more mafic in composition 
than the rocks of the Whitestone Sill. Minor pyrite was locally 
observed in metagabbro phases of the sill along the southeastern 
shore of lower Whitestone Lake. Selective samples of magnetite 
and pyrite-bearing anorthosite suite rocks were assayed for their 
copper, nickel, cobalt, manganese, vanadium, titanium oxide, gold, 
silver, platinum, and palladium content, however no significant 
values were obtained.

The central and west-central part of the Whitestone Sill, be 
tween Little Snakeskin and High Rock Lakes, is dominantly 
medium-grained, recrystallized anorthosite, containing minor 
oikocrystic pyroxene and altered pyroxene. These white, light 
bluish grey, pinkish and greenish grey, coloured anorthosite 
phases could be a potential source of aluminum and of high- 
alumina ceramic material. Their use as a building stone may be 
limited by the granular and friable nature of the anorthosite, 
however they might be used as a source of road metal.

Granite Pegmatite

Late tectonic granite pegmatite dikes (Unit 22) are common 
throughout the map area. Although most are too small to show on 
the map, they are a potential source of high-purity silica, potash 
feldspar, radioactive minerals, and rare-earth elements.

Some of the syntectonic, sheared granite pegmatites (Unit 
17c) within the tectonites of Parry Sound Domain, in particular 
within the Parry Sound Domain Boundary Zone contain small 
porphyroblasts of allanite, a source of rare-earth elements.

80 OO'OO"
79 45'00"

t———, 45 C 45'00"

QyesiclT)Rapids

MUb-
S l

Lowe 
Burnt 
Chute

Sel/erJtaptds

W,hife stone

-
l iA* y- . /\
\H/ ^'^ *V *\ \ b AA. S^ 7 \ \

* v v\':-."V i ^ l \ ~

Robertson

. , x
' ' r''' C^ f.-''J i- ,-", - '

Little. Snake

Highack

SOURCES OF INFORMATIONABBREVIATIONS METAMOTRPHK FACIES
L jGianullt* and

Rvtrogndad Granutltn 
Amphibolite

Geology by E.G. Bright and assistants, 1986.

Ontario

Ministry of
Northern Development
and Mines

80 OO'OO"

Marble
Marble is a potential source of high-purity calcite, basic refractor 
ies, and flux in the filler industry. In the map area, most of Ihe 
smaller marble units in the eastern segment of PSD are marble 
tectonic breccias containing abundant variably sized (1 cm to 
several metres long) inclusions of mafic, felsic, and carbonate 
rock-rich gneiss. However the 0.5 to 2 km wide Whitestone Lake 
Structural Complex (Unit 19) contains a wide variety of large (up to 
1 km long and 300 km wide) country rock tectonic inclusion, some 
of which are relatively undeformed marble. In the heavily drift- 
covered areas to the south and north of Whitestone Lake, some of 
the more massive marble outcrops may represent parts of an 
unexposed, isolated, relatively nontectonized block of marole that 
may be of sufficient size and quality to warrant testing for the 
above mentioned industrial mineral uses. To the south of the map 
area, similar marble occurrences near the Village of McKellar, 
within the author's southward extension of the Whitestone Lake 
Structural Complex, were quarried and tested as a potential source 
of high purity calcite, however no production was achieved 
(Assessment Files Research Office, Ontario Geological Survey, 
Toronto).
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Figure 1. Major tectonic features and generalized metamorphic facies, 
distribution Whitestone Lake area.

Every possible effort has been made to ensure the accuracy of 
the information presented on this map; however, the Ontario Min 
istry of Northern Development and Mines does not assume any 
liability for errors that may occur. Users may wish to verify critical 
information; sources include both the references listed here and 
information on file at the Resident Geologist's Office and the 
Mining Recorder's Office nearest the map area.
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UNCONFORMITY

PRECAMBRIAN 13
MIDDLE PROTEROZOICc 'd

LATE TECTONIC TO POSTTECTONIC FELSIC INTRUSIVE 
ROCKS

PEGMATITIC GRANITE6

22 Granite dikes, coarse grained to pegmatitic, 
undeformed

INTRUSIVE CONTACT

CENTRAL GNEISS BELT PARRY SOUND DOMAIN 
PARRY SOUND DOMAIN BOUNDARY ZONE (PSDBZ) 

FELSIC GNEISSES AND TECTONITESf

21a Felsic, in places intermediate gneiss, massive to 
foliated, fine to medium grained

21b Unit 21 a, layered gneiss, in places sheared and
protomylonite 

21c Porphyroclastic felsic gneiss, Unit 2lb containing
isolated feldspar and pegmatite clasts 

21d Irregularly to straight-layered felsic and mafic
tectonite, Units 21a to 21c containing up to SO'/o
mafic gneiss layers (Unit 20) 

21e Units 21b to 2!d, containing porphyroclastic
biotite and muscovite-bioti taiga met gneiss and
schist layers, in places porphyroclastic
intermediate gneiss layers

MAFIC GNEISSES AND TECTONITESf

Scale.1:1 584 000 or 1 inch to ?5 miles

20 20a Mafic gneiss of amphibolide to dioritic
composition, massive to foliated, fine to medium 
grained

20b Unit 20a, containing thin dikes or layers of fine- 
grained leucogranite, in places boudinaged and 
locally disrupted

20c Units 20a and b, layered mafic gneiss
20d Porphyroclastic mafic gneiss, Units 20a to 20c

containing isolated feldspar and pegmatite clasts 
20e Irregularly to straight-layered mafic and felsic

tectonite, Units 20a to 20d containing up to SO0/..
felsic, in places intermediate, gneiss layers (Unit
21)

20f Units 20c to 20e, containing porphyroclastic
biotite schist and biotite-amphibole gneiss and
schist layers, clasts as in unil 20d 

20g Sheared Units 20c to 20f, in places contain
shear-bounded lenses of less deformed mafic
gneiss (Units 20a and b)

PAUL T CONTACT

WHITESTONE LAKE STRUCTURAL COMPLEXS 
MARBLE TECTONIC BRECCIA

19a Calcitic marble, massive lo layered, in places
mylonitic 

19b Marble breccia with marble fragments
predominate, mylonitic marble 

19c Marble breccia, containing abundant calcsilicate
gneiss, para-amphibolite, in places
orthoamphibolite, fragments 

19d Marble breccia, with clastic siliceous
metasedimentary gneiss fragments predominate

19e Isolated tectonic lenses, and large blocks of 
felsic to intermediate gneiss set in a matrix of 
units 19b to 19d, matrix breccia not always 
exposed

19f Isolated tectonic lenses and large blocks of 
mafic gneiss set in a matrix of units 19b to 19d, 
matrix breccia not always exposed

FAULT CONTACT

SYNTECTONIC TO LATE TECTONIC MAFIC AND FELSIC 
INTRUSIVE ROCKS

LATE MAFIC INTRUSIVE ROCKS6

18a Amphibolite dikes, massive to foliated, fine to
medium grained 

18b Unit 18a, showing varying degrees of cataclasis,
in places disrupted

INTRUSIVE CONTACT* 

FELSIC INTRUSIVE ROCKS6

17a Leucogranite dikes and layers, massive to
foliated, fine to medium grained 

17b Pegmatitic granite biotite, magnetite,
hornblende, massive to foliated dikes 

17c Unit 17b, showing varying degrees of cataclasis

INTRUSIVE CONTACT h

EARLY TO SYNTECTONIC MAFIC TO INTERMEDIATE 
METAPLUTONIC ROCKS 

ANORTHOSITE SUITE ROCKS AND RELATED TECTONITES

Interpreted'
Gabbroic anorthosite, massive to foliated
medium to coarse grained, in places subophitic,
pegmatitic
Gabbroic anorthosite gneiss, in places layered
Unit 16b and c, with oikocrystic pyroxene
Anorthosite, massive to foliated, medium to
coarse grained
Unit 16e, with less than lO'/o oikocrystic
pyroxene
Gabbro gneiss, foliated to layered, medium to
coarse grained
Layered and interlayered gabbroic anorthosite
and anorthosite, in places gabbro, primary
igneous layering
Units 16b, e, and g, garnetiferous
Unit 16b and c, epidote-bearing, in places fine
grained, epidote-plagioclase gneiss
Units 16b to 16g, sheared, in places proto 
mylonitic 
Units 16b, c, and g, as tectonic inclusions

INTRUSIVE CONTACT h

16c 
16d 
16e

16f 

!6g 

teh

16)

16k

161

DIORITE SUITE ROCKS AND RELATED TECTONITES

15a Hornblende pyroxene diorite, massive to
foliated and lineated, medium to coarse grained, 
waxy-green to grey colour

15b Diorite gneiss, foliated to layered, in places 
plagioclase-augen gneiss, medium to coarse 
grained, grey

15c Fine- to medium-grained mafic dikes or layers, 
may in part be transposed units

15d Units 15a and b, as sheared and layered 
gneissic tectonites, in places protomylonite

15e Units 15a and b as tectonic inclusions 

INTRUSIVE CONTACT h

EARLY TECTONIC MAFIC TO FELSIC METAPLUTONIC 
ROCKS

FELSIC GNEISSESJ

14a Granitic to granodioritic orthogneiss. medium to
coarse grained, in places augen and layered
gneiss 

14b Unit 14a, with mafic to intermediate gneiss
interlayers 

14C Units 14a and b, as sheared and layered
gneissic tectonites, in places protomylonite and
porphyroclastic gneiss

MAFIC TO INTERMEDIATE GNEISSES*

13a Gabbroic to dioritic orthogneiss, medium to
coarse grained, in places layered 

13b Quartz dioritic to tonalitic, in places granodioritic,
orthogneisses, medium to coarse grained, in
places layered 

13c Mafic gneiss, fine to medium grained, in places
com positional l y layered, indeterminate protolith

13d Units I3a, b, and c with felsic gneiss interlayers 
13e Units 13a to 13d. as sheared and layered

gneissic tectonites. in places protomylonitic
gneisses 

13f Units 13a to 13d, as tectonic inclusions

PORPHYROBLASTIC MAFIC ORTHOGNEISS 
(De Bois Garnet Amphibolite)

12 I2a Porphyroblastic garnet amphibolite, massive to 
foliated, medium to coarse grained, in places 
compos i t ion ally layered, plagioclase rims on 
garnets common

12b Garnet-plagioclase-streaked amphibolite, layered 
amphibolite gneiss, medium to coarse grained

12c Mafic gneiss, massive to foliated, in places 
layered, fine to medium grained

12d Units 12b and c, with interlayers of quartzo 
feldspathic and quartzose gneiss (Units 11a and 
b. respectively)

12e Sheared units 12a to 12c. in places unit 12d, 
protomylonitic

12f Units 12a to 12e, as tectonic inclusions

METASEDIMENTARY GNEISSES
CLASTIC SILICEOUS METASEDIMENTS

11a Quarlzofeldspathic gneiss (feldspathic mela- 
arenite), foliated to layered, fine to medium 
grained, in places rusty weathering

11b Quartzose gneiss (metaquartzarenite), foliated to 
layered, medium to coarse grained

1 le Biotite gneiss and schist (metawacke and 
metamudstone), foliated to layered, fine to 
medium grained, in places migmatitic

11d Units a and b, in places Unit 11c interlayered
11s Mafic interlayer in Units Ha, b. and d, mafic 

interlayers probably related to Unit 12
11f Augen-textured quartzofeldspalhic gneiss
11g Sheared Units l lato 11f, in places 

protomylonilic

CARBONATE-RICH METASEDIMENTARY HOCKS

10a Calcitic marble, massive to layered, in places
brecciated and mylonitic 

10b Unit I0a, with locally abundant interlayers of
mafic mineral-rich metasedimentary gneiss and
schist 

10c Calcitic marble breccia, containing many
quartzofeldspathic and quartzose gneiss
fragments 

10d Calcitic marble breccia, with para-amp h i bo l i le,
calcsilicate gneiss, and biotite gneiss fragments
predominating

FAULT CONTACT

CENTRAL GNEISS BELT-BRITT AND AHMIC DOMAINS 

AHMIC DOMAIN
MAFIC INTRUSIVE ROCKS9 .

9a Amphibolite dikes, foliated to layered, fine to
medium grained, in many places boudinaged
and locally disrupted 

9b Quartz dioritic lo dioritic hybrid gneiss phases of
Unit 9a, felsic material assimilated from Units 6
and 7 

9c Sheared units 9a and b

INTRUSIVE CONTACT* 

FELSIC TO INTERMEDIATE INTRUSIVE ROCKS

8a Monzogranite to granodiorite gneiss, foliated to 
lineated, medium to coarse grained, in places 
augen gneiss

8b Unit Ba, layered and fine to medium grained, in
places migmatitic 

8c Units 8a and b, containing screens and
discontinous layers of mafic gneiss 

8d Sheared Units 8a to Se, in places protomylonitic

INTRUSIVE CONTACT*

GRANITOID GNEISSES AND RELATED MIGMATITES 
QUARTZOFELDSPATHIC GNEISS

7a Leucocratic, pink quartzofeldspathic gneissi 
magnetite, hematite, garnet, massive to layered, 
fine to medium grained, in places migmatitic

7b Unit 7a, containing interlayers of mafic gneiss
and biotite gneiss, in places biotite schist 

7c Unit 7a, locally interlayered with Units 6a and b

MIGMATITIC GRANITIC TO GRANODIORITIC GNEISS
*

6a Pink, migmatitic granitic to granodioritic gneiss, 
foliated to layered, medium to coarse grained, 
granitic leucosome generally less than 150A

6b Grey, migmatilic granodioritic, in places tonalitic, 
gneiss, foliated to layered, medium to coarse 
grained, granodiorite leucosome 10 0/* to 20"A

6c Units 6a and b, interlayered
6d Units 6a to 6c, containing interlayers of mafic 

gneiss, in places biotite gneiss and schist

CONTACT UNKNOWN

BRITT DOMAIN 
GNEISSES AND TECTONITES

5a Interlayered granitic to granodioritic and mafic 
J gneiss, in places sheared and porphyroclastic 

5b Protomylonitic to mylonitic granitic gneiss, in 
places intermediate to mafic gneisses

PAUL T CONTACT 

MAFIC INTRUSIVE ROCKS6

4a Amphibolite dikes, foliated to layered, fine to 
medium grained, commonly disrupted

4b Gabbro gneiss, foliated lo layered, medium to 
coarse grained, generally occurs as isolated 
boudins, or in places as disrupted dikes

INTRUSIVE CONTACT*

FELSIC TO INTERMEDIATE INTRUSIVE ROCKS

3a Monzogranite to granodiorite gneiss, foliated to 
lineated, medium to coarse grained, in places 
augen gneiss

3b Unit 3a, layered, fine to medium grained, in 
places migmatitic

3c Units 3a and b, containing screens and
discontinuous layers of mafic gneiss 

3d Sheared Units 3a to 3c. in places protomylonite

INTRUSIVE CONTACT*

GRANITOID GNEISSES AND RELATED MIGMATITES 
MIGMATITIC BIOTITE GNEISS

2a Grey, migmatitic biotite ( hornblende)-quartz- 
feldspar gneiss, foliated to layered, fine to 
medium grained, granodioritic leucosome 10 to 
300/*

2b Unit 2a, with interlayers of pink, fine- to medium- 
grained quartzofeldspathic gneiss, in places 
migmatitic biotite schist

MIGMATITIC GRANITIC TO GRANODIORITIC GNEISS

la Pink, migmatitic granitic to granodioritic gneiss, 
foliated to layered, fine to medium grained, 
grantic leucosome generally less than IS'/o

l b Grey, migmatitic granodioritic gneiss, foliated to 
layered, medium to coarse grained, granodioritic 
leucosome 10 to 20 0/..

le Units 1a and b, interlayered
1d Units 1a to 1c, containing interlayers of mafic 

gneiss, in places biotite gneiss and schist

NOTES:

a) This is a field legend and may be changed as a result of 
subsequent laboratory investigations.

b) The Precambrian legend is lithological, and stratigraphic order 
is not implied by numerical order.

c) All Precambrian rocks except Unit 22 have been subjected to 
regional metamorphism, some nonmetamorphic terms are 
used for the sake of brevity and where protolith is estab 
lished.

d) Multiple codes are listed on the map in order of decreasing 
abundance, e.g., 21a,d,20b,e: 21a is most abundant, 20e is 
least abundant.

e) Most units are too small to be shown separately on the map; 
multiple code occurrences are common.

f) Protolith indeterminate.

g) Tectonic inclusions in the marble breccias of the Whitestone 
Lake Structural Complex range from centimetre-size clasts to 
kilometre-size blocks and lenses.

h) Most intrusive contacts have been technically reworked; in 
places transposed.

i) Outcrops observable on aerial photographs; lithology inferred . 
but unsubdivided.

j) Protolith is probably igneous, some quartzofeldspathic gneis 
ses derived from metasedimentary rocks are probably in 
cluded.

k) Mainly igneous protolith.


