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MARGINAL NOTES

Location and Access: The centre of the map-area lies 200 km 
northwest of Toronto, 125 km southwest of Ottawa and 75 
km north-northwest of Kingston. Paved road access is by High 
ways 41 and 506. An extensive network of gravel roads r to 
serve local agriculture and tourism, provides good access to all 
the area save for tracts on the major granitic bodies. Several 
large lakes provide good water access in the northeastern part 
of the area. *

General Geology: The map- area forms part of the Central meta-
sedimentary Belt (Wynne-Edwards 1972) of the Grenville 
Province, underlain by metamorphosed, stratified rocks of the 
Grenville Supergroup (Moore and Thompson 1972). Parts of it 
have been mentioned in the reports of geologists since the mid- 
nineteenth Century, from Logan through Miller and Knight 
(1913). It was first mapped in its entirety at 1:15 840 by 
Meen (1944) and Harding (1944); the geology has been compil 
ed by Hewitt O964). Because of the presence of a thick vol 
canic succession, coupled with numerous small metal occurren 
ces, it was deemed advisable to re-map the area in more detail. 
This project was aided by the existence of detailed maps, 
covering parts of the area, made in the course of research at 
Carleton University, Ottawa.

The area is bordered on the north, west and southeast by 
three major granodioritic batholiths: the Weslemkoon (out 
side the area), Elzevir, and Northbrook-Cross Lake bodies, 
which underlie one-quarter of the map-area". A further third of 
the area is underlain by rocks of volcanic origin. The remainder 
of the outcrop consists of metasediments: marble and rneta 
elastics, including the prominent quartzite-pebble conglomer 
ates originally assigned, by Miller and Knight (1913) to the 
"Hastings Series". All the rocks of the area are of Late Pre 
cambrian age; the oldest major unit, corresponding to the 
Tudor metavolcanics of Lumbers (1946) has been dated at 
about 1300 my (Silver and Lumbers 1966). All units have 
been metamorphosed and deformed in theGrenvillian Orogeny.

Stratigraphy: The oldest rocks are massive and pillowed 
tholeiitic flows (unit 1), totalling 4 km thickness west of High 
way 41. These are metamorphosed to fine-grained amphibolite 
and chlorite-hornblende schists and have thin intercalated

horizons of mafic volcanogenic metasediments (unit 5). These 
rocks face eastward, away from the Elzevir Batholith, and can 
be traced around it into the Tudor Metavolcanics of Lumbers 
(1964). They are overlain north and northwest of Cloyne by a 
suite of porphyritic basalt and basaltic andesite, and andesite 
and rhyolite pyroclastic rocks lib, 2, 4}, the Mazinaw Lake 
Metavolcanic Complex of Ayer (1979). These rocks, which 
also have tholeiitic chemical affinities, extend to the east of 
Mazinaw Lake as well. To the east of Highway 41, south of 
Mazinaw Lake, are porphyritic basalts, andesite and dacite 
flows and pyroclastic rocks {1b, 2, 3) of calc-alkalic affinity, 
resembling an island-arc suite (Sethuraman and Moore 1973; 
Brown et a!. 1975; Condie and Moore 1977; Moore 1977). 
This volcanic cycle is separated from the tholeiites by volcani 
clastic and carbonate rocks (6, 7, 8. 9) which are laterally 
transitional from thin-layered wacke and dolomitic marble in 
the north, southward to pure massive dolostone (9a) east of 
Bishop Corners. East of Morgan Lake and south of Harlowe 
the succession is less certain and the outcrop pattern is compl i- 
cated by the unconformably-overlying Flinton Group, and by 
superposed folding. On the basis of thickness and coarseness 
of pyroclastic rocks, and the distribution of small intrusions, 
three major volcanic centres are identified: around Pringle 
Lake, east of Mazinaw Lake, and south of Kashwakamak Lake.

Overlying the metavolcanic rocks are dolomitic and calcitic 
marbles (9). These vary from massive, fine-grained dolostone 
to thin-layered, mixed carbonate rocks with interbeds of 
wacke.

Small plutons up to 1 km in maximum dimensions, ranging 
from ultramafic and gabbroic to dioritic [10, 11), have intrud 
ed the basalts and immediately overlying volcanics, and are 
metamorphosed to hornblendite and amphibolite, with partial 
preservation of coarse plutonic textures. Primary layering is 
found in the pluton just north of Pringle Lake.

Large parts of the Elzevir and Northbrook-Cross Lake Batho- 
liths, which consists mainly of grey, leucocratic, hornblende- 
biotite granodiorite and quartz diorite (12a), underlie the 
western and southern parts of the map-area. These rocks are 
part of the "biotite diorite series" of Lumbers (1964). Along 
its eastern margin, the Elzevir Batholith includes large amounts

of metadiorite and hybrid rocks, predating the more typical 
granodiorite is readily seen to have intruded the metabasalts 
(la). Northbrook Pluton is more uniform, however it ranges 
locally to pink granite. Along the northern boundary of the 
map-area is a pink granite similar to the Mazinaw Lake Granite 
to the north (Ayer 1979), and related (?), possibly satellitic 
small pink potassic intrusions (13). The granite has intruded 
metavolcanics around Mazinaw Lake, and marble south of 
Kashwakamak Lake. Skootamatta Lake is centred on a sub- 
circular body of coarse-grained biotite syenite (14) which was 
the source of dikes in the metabasalts but which is of less 
certain age relative to the Elzevir and Mazinaw Lake bodies.

The metavolcanics and intercalated metasediments, as well 
as the overlying carbonates, contain numerous dikes and sills 
with a similar composition range to the metavolcanics; felsic 
pwphyries are particularly common in the carbonates.

All of the quartzo-feldspathic igneous rocks show evidence of 
deformation and recrystallization, ranging from minor strain 
and mortar texture to pronounced linear and planar aggre 
gates of biotite and quartz; dikes in carbonates are typically 
converted to augen schists.

Crossing the map-area diagonally are infolds of metaclastic 
rocks assigned to the Flinton Group, in parts of the Flinton, 
Bishop Corners, and Fernleigh Synclines (Burns 1951; Moore 
1967; Moore and Thompson 1972; Thompson 1972). In the 
Flinton "syncline" (actually a synclinorium with pre-Flinton 
rocks exposed in the core, south of Harlowe), thin dark basal 
pelitic schist {15a} is overlain successively by crossbedded 
hematitic quartzite (15b) and quartzite-pebble conglomerate 
(15c), all of the Bishop Corners Formation. Upward and south 
ward in the succession, the conglomerate becomes polymictic, 
with granitic and felsic volcanic clasts (15d). Locally the Bishop 
Corners Formation is calcareous at the base (15e). Toward the 
northwest in en echelon infolds, in the vicinity of Bishop 
Corners, successively finer-grained facies are encountered; 
clasts become smaller, conglomerate gives way TO quartzite and 
muscovite-rich pelite, and overlying units of the Myer Cave 
Formation (16, in the Fernleigh syncline) and Lessard Forma 
tion (17, in the Bishop Corners syncline) appear. The Myer 
Cave Formation comprises relatively pure dolomite marble

(16a), pyrite-and graphite-bearing black schist (16b), and 
mixed carbonate rocks, many with coarse clastic textures (16c). 
The Lessard metaclastics are derived from calcareous felds 
pathic sandstone, and are spatially related to the Elzevir Pluton. 
Facies relations, discordant contacts (especially in the area 
between Bishop Corners and Marble Lake) and stratigraphy 
facing away from plutonic rocks, metavolcanics, wackes and 
marbles demonstrate the Flinton Group to be a relatively 
young, mainly clastic succession deposited after major volcani 
sm, eariy sedimentation, intrusion and unroofing of batholiths. 
The Group is totally devoid of the small intrusions so abundant
in the older strata. T

i

Structural Geology: Structure is complex. Metavolcanics and 
intervening metasediments outline an open syncline facing 
northeasterly, enclosing the predominantly carbonate succes 
sion in the basin of Marble, Mississagagon, and Kashwakamak 
Lakes, and invaded in its lower part by the major plutons. The 
Flinton Group was deposited on this structure and now occu 
pies complex, discordant isoclinal synclinoria elongated north 
easterly, parallel to the dominant structural grain. During the 
deformation of the Flinton Group, Southwesterly - plunging 
structures were superimposed on this syncline. Pre-Flinton 
rocks appear in minor anticlines (and possibly thrust wedges) 
within the Flinton syncline south of Harlowe. A regional schis 
tosity striking north to northeast and dipping, in the main, 
steeply northwest is subparallel to layering in the Flinton Group 
but cuts layering in older rocks at a high angle east of Cloyne. 
Elongation lineations (deformed clasts, long axes of minerals) 
and fold axes plunge gently in the eastern part of the area, and 
steepen through southwest to near vertical near Highway 41. 
Although the structural pattern in the map-area is dominated 
by one set of folds, a later schistosity and crenulation and 
local minor folds are imposed across it m places, probably 
related to major second-phase folds outside the map-area. 
There is only scant evidence of fabrics predating the Flinton 
Group; eaily metamorphism and deformation may hgve been 
confined tu the vicinity of major plutons. Plutons now hear a 
structural imprint consistent with that on their enclosing rocks. 
The Skootairidlta Syenite may be an exception; it has relatively 
little fabric, nor can it be shown to pre-date the Flinton Group.

METAMORPHISM: Metamorphic graHe rises easterly from 
uppei greenschist facies west of Highway 41 to amphibolite 
facies in the eastern part of the area. The transition is marked 
by the appearance of staurolite and disappearance of chloritoid 
in some pelites between Highway 41 and Marble Lake, and by 
the disappearance of chlorite from metabasalts (Sethuraman - 
and Moore 1973; Carmichael e f at. 1978). Tremolite appears 
in lieu of quartz -i- dolomite in Ihc mrbles north and east of 
Marble Lake (Hutcheon and Moore 1973). Regional metamor 
phism postdates all rock units 1 and outlasted major deforma 
tion; isograds cut the main fold patterns.

ECONOMIC GEOLOGY 2

Gold: The area saw extensive prospecting activity for gold 
around the lurn of the Century, declining to a negligible level 
since World War II.

Of the properties marked on the map, only the Star Gold Mine 
(19) and the Ore chimney Mine (16) underwent significant 
underground development, and only the Star Gold Mine is 
reported to have produced gold. Occurrences near Bishop 

Corners, and south of Harlowc, including the Ore Chimney 
deposit, lie in metavolcanic and carbonate rocks immediately 
below the base of the Flinton Group. Native gold is associated 
with pyrite, arsenopyrite, chalcopyrite, sphalerite, galena and 
sulphosalts in quartz-caihonate stockworks with tourmaline. 
The Addington (Golden Fleece} Mine in Kaladar Township 
southwest of the map-area is the same type, and produced 
about S10,000 worth of gold before closing in 1921, at which 
time 250,000 tons of marginal grade ore were said to have 
been developed (Harding 1944). The Star deposit, which 
produced only about S2000 in gold in 1904 5, has a dolomite 
marble host and consists of quartz veins with pyrite, magnetite, 
chalcopyrite, scheelite, tourmaline and actinolite (Meen 1944). 
It lies within 60 m of the contact with underlying felsic pyro 
clastic rocks. The Big Dipper deposit (2), on strike to the 
northeast of the Star Mine and occurrences (5) and (20) south 
of Kashwakamak Lake, are of similar stratigraphic position 
and type.

Lead/Zinc: Dolomitic marble of the Myer Cave Formation 
unit (16d) is host to numerous small mineral occurrences

comprising pale sphalerite, galena, pyrite, chalcopyrite and 
sulphosalts (e.g. boulangerite and jamesonite) in quartz- 
dolomite vein systems. Most are northeast of the map-area, 
and occupy a strike length of at least 14km in the same horizon. 
Mazinaw Base Metals (12) and Barrie Syndicate (1) are the 
only examples in the area. The Henry Cook claims south of 
Myer Cave (8) show sphalerite, galena, and chalcopyrite, 
associated with thin siliceous horizons in dolomitic marble.

Copper: Numerous occurrences of chalcopyrite are associated 
with intermediate flows, volcanogenic metasediments and sub 
volcanic intrusions in the Pringle-Mazinaw and Kashwakamak 
volcanic centres, as well as in some layers unit (5) within meta 
basalts. Thy Buffadison occurrence (4), situated on the 
northern boundary of the map-area east of Mazinaw Lake, 
contains chalcopyrite-bornite-chalcocite-native copper mineral 
ization, with pyrite and magnetite, in potassium-enriched, 
altered meta-andesite flows and related diorite. There is also 
disseminated pynte-chalcopyrite-sphalente in an amphibole- 
carbonate schist layer (carbonate iron formation) intercalated 
with rhyolite and andesitic pyroclastic rocks on the property. 
Small amounts of chalcopyrite have been seen in polished 
sections of black schist in the Myer Cave Formation unit 
(16b), but no propsects in this unit are known.

Arsenic: The O'Donnell occurrences (13, 14, 15) and nearby 
mineralization, within the basaltic succession west of Highway 
41 are polymetallic, mostly dominated by arsenopyrite, and 
apparently related to mafic interflow sediments.

Non-Metallic Minerals: Marble is locally produced from small 
quarries, to serve decorative aggregate producers near Madoc. 
Pink, fine-grained dolomite quarrried southeast of Myer Cave, 
near the Helena Occurrence (11) is locally used m masonry 
and is particularly attractive. The quantity and variety of 
marble in the area would permit a production limited only by 
demand. Quartzites of the Flinton Group, though unexploited 
to date, are a potential source of relatively pure silica. Sand 
and gravel resources are abundant in the vicinity of Highway 
41.

On the following properties Buckhorn Occurrence, Property 
No.3, Cobalt-Frontenac Occurrence, Property No.7; Dome 
Occurrence, Property No.9; Gold Base Occurrence, Property 
No.TO; Ore Mountain Occurrence, Property No.17 and Pay - 
Rock Gold, Property No.18 no work was reported.

RECOMMENDATIONS: The stratigraphic affiliation of gold 
occurrences suggests two types of origin may be involved: 
(1) Volcanogenic deposition in carbonate rocks associated 
with pyroclastic rocks; and (2) Secondary enrichment at the 
base of the Flinton Group where it lies on volcanic rocks, with 
metamorphic remobiiization. As both of the appropriate 
stratigraphic horizons are well represented in the area, explora 
tion on these model: might be fruitful. The volcanic succession 
in the area comprises rock units which have yielded important 
Cu-Zn-Pb deposits h older "greenstone" belts, and The numer 
ous small occurrences of copper suggest that the more siliceous 
parts of the succession, and the related intrusive centres, should 
be carefully prospected. Pb-Zn rich, polymetallic mineralization 
in the carbonate recks is not only related to volcanism; it is 
also associated with a suitable sedimentary environment in the 
Flinton Group, significantly postdating volcanic activity.

1. With possible exception of the Skootamatta Syenite.
2. Information from the Regional Geologist's Files, Ontario 

Ministry of Natural Resources, Kemptville unless otherwise 
referenced.

Metric Conversion Factor: 1 foot = 0.3048 m
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METAL AND MINERAL 
ABBREVIATIONS

Ag . . . . . . . . . . . . . .Silver

As . . . . . . . . . . . . .Arsenic

asp . . . . . . . . .Arsenopyrite

cp. . . . . . . . . . Chalcopyrite

Au . . . . . . . . . . . . . . Gold

ba. . . . . . . . . . . . . . .Barite

bio . . . . . . . . , . . . . Biotite

bn . . . . . . . . . . . . .Bornite

Cu . . . . . . . . . . . . .Copper

fi . . . . . . . . . . . . . Fluorite

fei . . . . . . . . . . . . Feldspar

hh . . . . . . . . . .Hornblende

ky . . . . , . . . . . . . Kyanite

mb . . . . . . . . . . . . . Marble

mi . . . . . . . . . . . . . . Mica

Pb . . . . . . . . . . . . . . Lead

q . . . . . . . . . . . . . . Quartz

shee . . . . . . . . . . .Scheelite

sp . , . . . . . , . . .Sphalerite

trem , . . . . , . . . . Tremolite

W . . . . . . . . . . . . Tungsten

Zn . . . . . . . . . . . . . . .Zinc

LIST OF PROPERTIES AND 
OCCURRENCES

1. Barrie Syndicate

2. Big Dipper Occurrence

3. Buckhorn Occurrence

4. Buffadison Occurrence

5. Camgar (Kashwakamak) Occurrence

6. Camgar (Mill Claims) Occurrence

7. Cobalt-Frontenac Occurrence

8. Cook, H.

9. Dome Occurrence

10. Gold Base Occurrence

11. Helena Occurrence

12. Mazinaw Base Metals

13. O'Donnell l

14. O'Dormell M

15. O'Donnell III

16. Ore Chimney Mine

17. Ore Mountain Occurrence

18. Pay Rock Gold

19. Star Gotd Mine

20. Stead Occurrence

SYMBOLS

Glacial striae

Area of extensive glacial cover

Small bedrock outcrop; area of 
small outcrops

Area of bedrock outcrop

Bedding, layering; top unknown 
(inclined, vertical)

Bedding, top indicated by arrow 
(inclined, vertical, overturned)

Bedding, top {arrow} from grain 
gradation (inclined, vertical,
overturned)

Bedding, top (arrow) from cross- 
bedding (inclined, vertical, 
overturned)

Bedding, top (arrow) from 
relation of D 1 cleavage and 
bedding (inclined, vertical,
overturned)

Lava flow top from pillow shape
and packing

Schistosity, foliation (inclined,
vertical)

Lineation of elongate minerals, 
mineral aggregates, deformed 
bodies

Geological boundary, observed

Geological boundary, interpreted

Fault, assumed

Lineament

Jointing (inclined, vertical)

Minor foid shape and trend of 
axis, with plunge. Schematic shape 
indicates vergence (indeterminate, 
sinistral, dextral)

Axial surface trace of (upright, 
overturned) folds (anticline, 
syncline)

Shaft

Volcanic, intrusive breccia; 
agglomerate

Mineral property or occurrence 

Mineral occurrence at surface
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LEGEND a

PHANEROZOIC " ; - ; 

CENOZOIC

QUATERNARY

PLEISTOCENE AND RECENT

Till, gravel, sand; organic deposits, alluvium 

UNCONFORMITY

PRECAMBRIAN
LATE PRECAMBRIAN 1" 

FLINTON GROUP

LESSARD FORMATION

17 Calcareous, feldspathic quartzite

MYER CAVE FORMATION
c.d

IGa Dolomitic marble
16bGraphtic schist, biottte-carbonate schist,

minor graphitic marble 
16c Carbonate-pebble conglomerate, graphitic

schist, pelite, marble 
16d Interlayered dolomitic and calcitic marble,

carbonate conglomerate

BISHOP CORNERS FORMATION

15a Muscovite schist, garnet-biotite schist, 
quartzite

15b Quartzite
I5c Quartzite-pebble conglomerate; intercalated 

quartzite, pebbly quartzite, micaceous quart 
zite

I5d Polymictic conglomerate
15e Impure calcitic marble, calcareous quartzite

UNCONFORMITY

FELSIC TO INTERMEDIATE INTRUSIVE ROCKS 

SKOOTAMATTA STOCK

14 Monzonite, syenite, quartz syenite, porphyritic 
syenite .

•L

MAZINAW LAKE GRANITE; SMALL POTASSIC 
INTRUSIONS'5

13 Granite, granite porphyry j

ELZEVIR, NORTHBROOK-CROSS LAKE "^'' ' 

BATHOLITHS: SMALL SODIC INTRUSIONS

12a Granodiorite, trondhjemite 
12b Granodiorite intrusive breccia 
12c Quartz monzonite
12d Feldspar and quartz-feldspar porphyry dikes, 

felsite dikes

INTRUSIVE CONTACT

INTERMEDIATE INTRUSIVE ROCKS

11 Diorite, quartz diorite, diorite intrusive 
breccia

MAFIC AND ULTRAMAFIC INTRUSIVE ROCKS

10a Gabbro, peridotite, hornblendite, hornblende
schist 

lOb Mafic and intermediate dikes

INTRUSIVE CONTACT

METASEDIMENTS 9

CARBONATE METASEDIMENTS

9a Dolomitic marble, typically massive
9b Calcitic and subordinate, intercalated dolo 

mitic marble, thin-layered; minor siltstone, 
wacke

9c Layered marble with numerous mafic and 
intermediate sills and dikes

9d Interfayered marble and wacke

CARBONATE AND CLASTIC METASEDIMENTS

8 Intercalated dolomitic marble, dolomitic 
siltstone, carbonate wacke, wacke; minor 
calcitic marble

SULPHIDE-GRAPHITE BEARING -v*: 
METASEDIMENTS

7 Pyrite and/or pyrrhotite-bearing, graphitic 
schist; black chert

CLASTIC METASEDIMENTS

6 Volcanic wacke, siltstone, tuffaceous wacke, 
minor volcanic conglomerate

MAFIC METASEDIMENTS - - . t- 

5 l nter-flow metased iments in basaltic rocks

METAVOLCANICS 9 h

RHYOLITIC METAVOLCANICS

4a Rhyolite !apilli-tuff, tuff-breccia, ash-flow 
tuff; rhyolite, rhyolite porphyry and granite 
porphyry dikes and sills

OACITIC METAVOLCANICS

3a Dacite flows, flow breccias 
3b Dacite lapilli-tuff, tuff-breccia, layered tuff 
3c Carbonate volcanic breccia 
3d Dacite, andesite porphyry dikes, sills, small 

intrusions

ANDESITIC METAVOLCANICS

2a Andesite flows, flow breccias, autoclastic
breccias 

2b Andesite tuff-breccia, lapilli-tuff, agglomerate;
mass-flow deposits 

2c Andesite, andesite porphyry dikes, sills

MINOR UNCONFORMITY

BASALTIC METAVOLCANICS

la Basalt flows, pillow lavas, flow and pillow
breccias, autoclastic breccias; amphibolite,
hornblende schist 

1b Basalt, basaltic andesite flows, breccias,
pillowed in part, typically plagioclase-phyric;
amphibolite 

1c Diabase, amphibolite dikes and sills, small
gabbroic intrusions

NOTES:

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

All rock units, with possible exception of Skootamatta Syenite, 
have undergone low-to middle-grade metamorphism and con 
comitant deformation, with substantially complete recrystalli 
zation. Primary lithologic names are used where identification 
is reasonably certain, and where metamorphic nomenclature is 
cumbersome.

Lessard and Myer Cave Formations are considered to be
laterally equivalent.

Listing of members within formations implies stratigraphic 
succession only in part.

Age relative to Flinton Group and Mazinaw Lake Granite not 
directly established.

Relative ages of dioritic and more mafic intrusions are not 
established; probably include subvolcanic intrusions.

Order of metasediments and metavolcanics only in part 
stratigraphic; lithologic subdivisions include two major meta- 
sedimentary, and three metavolcanic assemblages.

Includes related intrusive rocks.
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