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ABSTRACT

SMC 12921

figure 1-Index map showing location of Pon 
tiac and Ossian Townships. Scale 
1 inch to 50 miles (1:3,168,000). (Dis 
trict boundary was moved south one 
row of townships 7 May 1974.)

Pontiac and Ossian Townships are two, 30 square mile (78 km2) townships in the 
Districts of Cochrane and Timiskaming. The townships are underlain by an early) Precambrian 
(Archean) sequence of volcanic and intrusive rocks forming part of a large, volcanic belt extend 
ing eastward from west of Timmins to Chibougamau, Quebec, in the Superior Province of the 
Canadian Precambrian Shield.

Intermediate volcanic rocks predominate, with mafic volcanic rocks and felsic volcanic 
rocks occurring toward the base and toward the top of the sequence, respectively. Widely 
distributed sills, stocks, and dikes of mafic intermediate and felsic rocks cut the volcanic rocks. 
A large, elongate body of intrusive rhyolite also occurs in the northern part of Pontiac Town 
ship. Distribution of felsic pyroclastic rocks around the rhyolite indicate the occurrence of a 
volcanic centre. Some Keweenawan diabase dikes also cut the volcanic rocks in Ossian 
Township.

The bedrock has been affected by low-grade regional metamorphism under pumpellyite- 
prehnite-quartz facies conditions. Some mafic volcanic rocks in the south have mineralogical com 
positions characteristic of the quartz-albite-muscovite-chlorite subfacies of the greenschist 
facies. The albite-epidote hornfels facies occurs in volcanic rocks near their contacts with felsic 
intrusive rocks. Most of the alteration found in the volcanic and intrusive rocks has resulted 
from the action of deuteric solutions.

Structurally, the map-area occurs in the south-central part of an east-trending synclinor 
ium that reaches its maximum width in the map-area. In Ossian Township on the south limb of 
the synclinorium, the volcanic rocks are folded into a series of east-trending folds which are 
more isoclinal to the south. To the north, in Pontiac Township, the rocks gently dip southwest 
toward axes of two synclines, one to the west and one to the south with local variations in 
dip occurring near the rhyolite intrusions. Three sets of faults transect the area, all of which 
are nearly vertical. The northeast-striking faults are the most prominent.

Gold and chalcopyrite with pyrite occur in small amounts in quartz and quartz-calcite 
veins, and massive and disseminated pyrite and pyrrhotite with minor chalcopyrite occur as 
lenses and zones in the volcanic rocks along flow contacts and shear zones. Some work in the 
form of pits, diamond drilling, and exploratory shafts has been done on these mineral 
occurrences.





Geology 

of

Pontiac and Ossian Townships 

Districts of Cochrane and Timiskaming

by 

LS. Jensen1

INTRODUCTION

LOCATION AND ACCESS

Ossian and Pontiac Townships are two adjoining townships located on the boun 
dary between Ontario and Quebec between mile-posts 43 and 56 on Highway 66. 
The two townships cover an area of 60 square miles (155 km 2). The nearest centres of 
population are the towns of Kearns and Virginiatown on Provincial Highway 66, 
3.5 miles (5-6 km) to the south of Ossian Township.

The townships are accessible from the south by two logging roads. The first road 
extends north from Virginiatown to as far as Mist Lake in the northwestern part of 
Ossian Township. The second road extends north from Cheminis Station and follows 
the boundary between Ontario and Quebec to Labyrinth Lake, where it turns north- 
northwest and extends as far as Sunrise Lake. This road provides access to the eastern 
part of Ossian Township and to the southern part of Pontiac Township.

Clarice Lake, Pontiac Lake, and Dokis Lake are suitable for float-equipped aircraft 
and provide access to the northern part of Pontiac Township.

PREVIOUS INVESTIGATIONS

The first information published concerning Ossian and Pontiac Townships was 
written by W. J. Wilson in 1901, who examined the rocks and topography along the 
canoe route from Labyrinth Lake to Wawagoshe Lake in Ossian Township. The first 
geological map showing Ossian and Pontiac Townships, is Map 29e, (Ben Nevis Gold 
Area), by C. W. Knight (1920), made from a reconnaissance of the area for the Ontario

J-Graduate student, University of Saskatchewan, Saskatoon, Saskatchewan. Manuscript 
approved for publication by the Director, Geological Branch, June 21,1972.
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Division of Mines in 1919. A second map of the Ben Nevis area, Map 37g, by T.L. 
Gledhill (1928), at a scale of l inch to l mile (l :63,360), also shows Ossian and Pontiac 
Townships.

During the summers of 1947, 1948, and 1949, Ossian Township was mapped at the 
scale of l inch to 1,000 feet (1:12,000) by J. B. Currie (1950) for the Geological Survey 
of Canada. Since then, the only publications directly involving the area have been 
Aeromagnetic Maps 46G and 47G, published in 1951 by the Geological Survey of 
Canada.

From 1900 to the present time, work has been carried out by individual prospectors 
and various mining companies in search of gold and base metals. Assessment work 
records submitted to the Ontario Division of Mines are shown in Table 4.

Townships adjoining Ossian and Pontiac were mapped as follows: McGarry and 
McVittie Townships by Thomson (1941), Arnold and Katrine Townships by Hogg 
(1964), Clifford and Ben Nevis Townships by Jensen (197la), and Dokis and Tanna 
hill Townships by Jensen (1971e, 1971f). The adjoining areas in Quebec were mapped 
as follows: Southwest Dasserat Township by Stockwell (1949), Northwest Dasserat 
Township by Dawson (1951), and the west half of Montbray Township by Thibault 
(1961). Recent studies on the volcanic rocks of the Kirkland Lake area were conducted 
by Goodwin (1965,1967), Goodwin and Ridler (1970), Baragar and Goodwin (1969), 
and Baragar (1968).

PURPOSE AND METHODS

This report is a study of the geology of Ossian and Pontiac Townships. The purpose 
of the survey is to determine the nature of the bedrock; this information might lead 
to further economic development in the area.

Field work was done in the summer of 1970 for the Ontario Division of Mines. 
Forest Resources inventory maps, prepared by the Cartographic Section, Ontario 
Division of Lands, Ontario Ministry of Natural Resources, were used as base maps. 
Field mapping was carried out at a scale of l inch to 1,320 feet (1:15,840). Geological 
information obtained from pace-and-compass traverses was plotted on air photo 
graphs and transferred to the base maps. Traverses were made directly to all outcrops 
observed on air photographs, and at intervals of \i mile (0.4 km) where outcrops were 
not observable.

During the field season, 1,500 hand specimens were collected from which 200 thin 
sections and 5 whole-rock analyses were made at the University of Saskatchewan and 
at the Mineral Research Branch, of the Ontario Division of Mines. Most of the thin 
sections were made as part of a University of Saskatchewan Doctorate's research 
project.

During the microscopic examination of thin-sections, modes were determined by 
point-counting 500 points per thin-section. The anorthite composition of plagioclase 
was determined by the angle of extinction of combined carlsbad-albite twinning on 
sections cut normal to (010). Sodium cobaltinitrate stain was used to identify the 
potassic-feldspar content of the felsic rocks.
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TOPOGRAPHY

Ossian and Pontiac Townships are covered by lake sediments and till and esker 
deposits of glacial origin, through which extensive bedrock is exposed. Outcrops form 
ridges and knolls separated by swamp or beaver meadows, and give the area a local 
relief of 50 to 100 feet (15 to 30 m). In parts of Pontiac Township steep exposures of 
rhyolite and dacite give a relief greater than 400 feet (122 m). Outcrop is less abundant 
in the central part of Pontiac Township and the eastern part of Ossian Township 
because of a thick layer of sand and gravel along the crest of a south-southeast trending 
esker. In Ossian Township, some agriculture has been attempted on a small rolling 
plain west of the esker.

Drainage of the area is to the northeast, by a system of lakes and rivers flowing 
into Lake Abitibi. Vegetation consists mostly of spruce, balsam, jackpine, poplar, and 
birch, in Ossian Township, logging operations have been concentrated on the largest 
of these trees, to provide timber for gold mining operations in Virginiatown, 3 miles 
(5 km) to the south.

Esker deposits of sand and gravel are presently used to maintain access roads to 
several summer residences on the west shore of Labyrinth Lake.

GENERAL GEOLOGY

Pontiac and Ossian Townships are underlain by Early Precambrian (Archean) 
volcanic rocks extending from the Chibougamau area in Quebec to west of Timmins 
in Ontario (Goodwin and Ridler 1970). Stocks, sills and dikes of mafic, intermediate 
and felsic intrusive rocks cut the volcanic rocks. A few northeast-trending diabase 
dikes of Proterozoic age intrude the Early Precambrian rocks.

Pleistocene deposits consist of sand, gravel, clay, and boulder till deposited on the 
Precambrian surface during the retreat of the Wisconsin glacier (Boissonneau 1966). 
Recent deposits consist of alluvium and peat.

The geological succession is summarized in the Table of Lithologic Units (Table 1).
3
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T-UI- i l TABLE OF LITHOLOGIC UNITS FOR PONTIAC AND OSSIAN 
lqple ' j TOWNSHIPS

CENOZOIC

QUATERNARY
PLEISTOCENE

Sand, gravel, clay
Unconformity

PRECAMBRIAN
MIDDLE TO LATE PRECAMBRIAN (PROTEROZOIC)

KEWEENAWAN
Diabase (dikes)

Intrusive Contact

EARLY PRECAMBRIAN (ARCHEAN)

FELSIC INTRUSIVE ROCKS
Quartz diorite, granodiorite, quartz monozonite, feldspar porphyry (dikes) 

Intrusive Contact

INTERMEDIATE INTRUSIVE ROCKS 
Microdiorite (magnetic)

Intrusive Contact

MAFIC INTRUSIVE ROCKS
Gabbro, quartz gabbro, diorite, quartz diorite, hornblende gabbro, mag 

netite-rich gabbro, mafic pegmatite

Intrusive Contact

VOLCANIC ROCKS*
FELSIC VOLCANIC ROCKS

Rhyolite and rhyodacite: Massive, agglomerate, flow-breccia, tuff-brec 
cia, lapilli-tuff, tuff, ash, amygdaloidal leucophyre, quartz, and 
feldspar porphyry

INTERMEDIATE VOLCANIC ROCKS**
Andesite and dacite: Massive, pillowed, block lava, flow-breccia, 

agglomerate, tuff-breccia, lapilli-tuff, tuff, and andesite porphyry

MAFIC VOLCANIC ROCKS***
Basalt and andesite: Massive, pillowed, flow-breccia, tuff-breccia; vario 

litic, amygdaloidal basalt, interflow sediments

*These rocks are divided lithologically and their position in this table does not imply relative 
age.

**Further chemical data on the intermediate volcanic rocks indicate that they are calc-alkaline 
andesites and basalts.

***Further chemical data indicate that mafic volcanic rocks have a tholeiitic chemical affinity.



The layered Early Precambrian Assemblage is a volcanic sequence in which inter 
mediate volcanic rocks predominate. The main units of mafic and felsic volcanic rocks 
are in the lower and upper parts of the sequence respectively.

The bedrock of Pontiac and Ossian Townships has been affected by low-grade 
metamorphism of the pumpellyite-prehnite-quartz facies (Winkler 1967). Some bed 
rock in the southern part of the map-area has been affected by lower greenschist facies 
metamorphism. Much of the alteration which occurs in the volcanic and intrusive 
rocks is ascribed to the action of deuteric solutions during their emplacement. Near 
larger intrusions of felsic rock, the volcanic rocks have been recrystallized to the 
albite-epidote hornfels facies metamorphism (Winkler 1967).

Structurally, the area is located in the south-central part of a synclinorium that 
opens to the east and reaches its maximum width in the map-area. In the southern 
part, the rocks are folded into a series of east-trending folds. To the north they are 
folded around centres of Early Precambrian volcanism. Three recognized sets of faults 
transect the area. They strike northeast, north, and northwest. Northeast faults 
truncate the north- and northwest-striking faults. Shearing is found in places along 
the faults.

PRECAMBRIAN

Early Precambrian (Archean)

DEFINmON OF TERMS

In this study, the boundaries between map-units or formations correspond to 
major changes in the composition of the volcanic sequence. Each map-unit is composed 
of several flows or pyroclastic members that have a restricted composition range. 
Some flows contain flow units (Nichols 1936).

Four types of lava flow are recognized: massive, pillow, flow-breccia, and 
contact flow-breccia lava flows. Pillow lava consists of an agglomeration of rounded 
pillows which fit upon one another, and the intervening spaces are filled with materials 
of volcanic and sedimentary origin. The individual pillows have a fine-grained selvage 
and are amygdaloidal within. In flow-breccia, fragments of lava produced by explosion 
or flowage have been welded together by the liquid parts of the same lava. The shapes 
of such fragments vary from angular to subrounded. "Contact flow-breccia" is a term 
used to describe flow-breccia at the base of a flow in which fragments of the under 
lying volcanic or sedimentary rock are incorporated. Massive flow lava is composed 
of homogeneous lava in which pillows and fragments are absent.

The pyroclastic rocks are classified as ash, tuff, lapilli-tuff, and tuff-breccia. The 
materials which form these rocks are indicated in Table 2.

Nomenclature of the plutonic rocks used in this report is the same as that used by 
the geologists of the Ontario Division of Mines (Ayres 1972). Chemically analyzed 
rocks are classified by comparison with Nockold's (1954) classification, and the 
metamorphic facies according to Winkler (1967).
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Table 2 CLASSIFICATION OF PYROCLASTIC ROCKS 
(AFTER FISHER, 1966)

VOLCANIC EJECTA SIZE

Lapilli 64 mm to 2 mm Lapilli-tuffs

Ash (vitric, crystal, and
lithic fragments) 

Dust
2 mm to 1/256 mm 
less than 1/256 mm

Tuffs

Unsorted blocks, lapilli, 
ash, and dust

Larger than 64 mm to less than 1/256 mm Tuff-breccia and 
agglomerate

Five whole rock analyses of volcanic rocks are shown in Table 3- Sample number l 
(balsalt) was obtained 2,000 feet (600 m) southwest of Wawagoshe Lake, number 2 
(basalt) was obtained 1,500 feet (460 m) north of Glover Lake, number 3 (andesite) 
was obtained 2,500 feet (760 m) north of Clarke Lake along the Quebec boundary, 
number 4 (rhyodacite) was obtained along Pontiac Creek, 6,000 feet (1,800 m) from 
the Quebec Boundary, and number 5 (rhyodacite) was obtained from the leucophyre 
dike at the Ossian Gold Mine.

Table 3 WHOLE ROCK ANALYSES OF EARLY PRECAMBRIAN VOLCANIC 
ROCKS, PONTIAC AND OSSIAN TOWNSHIPS1

NUMBER l NUMBER 2 NUMBER 3 NUMBER 4 NUMBER 5

SiO2
AlzOa
FeoO,
FeO
MgO
CaO
Na2O
KjO
H 2O
C02
TiO2
P*Oss"
MnO
Total

54.10
12.90
3.35
8.60
5.49

11.00
1.17
0.39
1.13
0.25
1.41
0.03
0.05
0.21

100.1

51.40
11.60
5.08
9.92
5.05
9.41
0.94
0.22
3.28
0.16
1.69
0.12
0.14
0.21

99.2

56.80
15.80
1.40
4.99
4.45
9.56
2.02
0.59
1.01
0.15
0.92
0.13
0.20
0.13

98.2

75.40
12.00
1.04
1.81
0.91
1.80
3.92
1.83
1.21
0.39
0.31
0.30
0.01
0.05

101.0

72.20
12.60
1.07
2.02
0.55
2.41
4.10
1.04
1.18
2.06
0.22
0.16
0.01
0.07

99.7

1 Analyses by Mineral Research Branch of the Ontario Division of Mines.



MAFIC VOLCANIC ROCKS

Mafic volcanic rocks occur mainly in the lower part of the volcanic succession in 
the southern part of Ossian Township. A few occur higher in the succession inter- 
layered with intermediate and felsic volcanic rocks to the north, in Ossian and Pontiac 
Townships. Their relative positions in the volcanic succession are defined by pillow 
flow-top determinations. In addition, large inclusions of mafic volcanic rocks are 
incorporated in the massive felsic volcanic rocks of north-central Pontiac Township.

The mafic volcanic rocks consist of basalt and basaltic andesite. The basalt is 
weakly magnetic, black, aphanitic to diabasic in texture and has rusty weathered 
surfaces. The basaltic andesite is a non-magnetic, porphyritic rock, whose dark green 
to dark grey colour weathers to a dull greenish grey and is distinguished in the field 
from the harder, lighter grey intermediate volcanic rocks by its higher mafic mineral 
content.

BASALT

Basalt occurs in the southern part of Ossian Township as two separate map-units. 
The first map-unit occurs in the southwestern part of Ossian Township and is part 
of the sequence of "basic" volcanic rocks to the south in McGarry Township described 
by Thomson (1941, p. 8). These rocks extend as far north as Mulven Lake in Ossian 
Township where they are truncated by a southeast-striking fault. Total thickness of 
their exposure is approximately 2,500 feet (760 m). The second and younger map-unit 
of basalt occurs interlayered with intermediate volcanic rocks near Glover Lake in 
Ossian Township and is approximately 1,000 feet (300 m) thick.

The map-units of basalt consist of several successive lava flows, the contacts 
between which can rarely be traced with certainty from one outcrop to another 
Massive and pillowed lava flows predominate. The massive lava flows are from 10 to 
100 feet (3 to 30 m) thick and have dark green margins up to 2 inches (5 cm) thick 
along their upper and lower contacts. In the centres of the massive flows, the maximum 
grain size is 2 mm which gives the rock a diabasic appearance. Toward the upper 
contacts of the flows, the grain size decreases; and amygdules filled with quartz are 
up to 0.5 cm in size, and are more plentiful. The massive flows compose about one 
third of the total volume of the basalt.

The pillow lavas are from 100 to 300 feet (30 to 90 m) thick, and many grade 
downward and laterally into massive lavas. The pillows are elliptical to circular in 
shape and are from l to 3 feet (0.3 to 0.9 m) in diameter. On the outcrop, the black 
pillows have dark green selvages from l inch to 2 inches (2.5 to 5 cm) thick which are 
soft and more deeply weathered than the inside of the pillows. Spaces between the 
pillows contain subangular basalt fragments which in places increase in proportion to 
pillows and form flow breccia lenses 10 to 20 feet (3 to 6 m) thick and up to 500 feet 
(150 m) long.

Flow-breccia also occurs at the lower contact of the younger basaltic map-unit as 
lenses from l foot to 5 feet (0.3 m to 1.5 m) thick, 3,000 feet (900 m) west of Glover 
Lake. Here, fragments of light grey intermediate volcanic rock, similar to the under-
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lying volcanic rocks, are incorporated in a black variolitic basalt matrix. The fragments 
are from 0.5 to 10 cm in size and are subrounded to subangular in shape. They form 
20 to 50 percent of the flow-breccia.

The variolites are best exposed along the contact between the intermediate and 
mafic volcanic rocks 2,000 feet (600 m) west of Glover Lake. Here, the variolites are 
0.5 cm to l cm in diameter and are dark to light green. Their radial structure dis 
tinguishes them from fragments of lava.

The basalt has been partly to completely altered and varies in composition. The 
rock is composed of 60 to 70 percent femic minerals; chiefly augite, actinolite, chlorite, 
magnetite, and epidote. Light coloured minerals consist of plagioclase, quartz, and 
clinozoisite. Pumpellyite, calcite, and pyrite are accessory minerals. Mineral assem 
blages found in the basalt range from those characteristic of the pumpellyite-prehnite- 
quartz facies of burial metamorphism to those characteristic of the quartz-albite- 
muscovite-chlorite subfacies of the greenschist facies of metamorphism (Winkler 1967). 
Deuteric alteration of some basalts has caused uralitization of pyroxene.

The least altered basalt occurs near Glover Lake in Ossian Township. Its composi 
tion is 20 to 25 percent augite, 10 to 15 percent uralite, 15 to 20 percent chlorite, 7 to 12 
percent magnetite, 20 to 25 percent plagioclase, and 5 to 10 percent quartz. Subhedral 
augite grains partly altered to uralite show subophitic textures with plagioclase laths 
replaced by quartz, albite, chlorite, and clinozoisite.

Basalt in the southwestern part of Ossian Township is more intensely metamor 
phosed than the younger map-unit near Glover Lake. In many places, the primary 
flow features are partly obscured by the formation of veinlets of calcite, quartz, 
chlorite, and epidote in numerous, small, randomly oriented joint fractures. In other 
places, chloritization and silicification has occurred, the chloritization producing a 
massive "greenstone" and the silicification a hard, dark greenish grey rock resembling 
andesite. The general texture and composition of these rocks consist of fibrous and 
matted areas of actinolite and chlorite and granular aggregates of epidote with inter 
stitial quartz, albite, magnetite, and minor pyrite. Original textures, other than 
amygdules, are rarely preserved.

Two large inclusions of black aphanitic basalt are incorporated in the massive 
felsic volcanic rocks. The first is an elongated wedge about 500 feet (150 m) long and 
100 feet (30 m) wide with near vertical contacts and the second has a rectangular 
exposure of 200 by 300 feet (60 by 90 m) with vertical contacts. The basalt has been 
changed to an albite-epidote-actinolite-chlorite hornfels cut by numerous epidote veins 
from 0.1 cm to 1.0 cm wide. A light green epidote-rich margin from l cm to 2 cm wide 
occurs in the basalt at the contact with the felsic rocks, and, in places, the basalt is 
cut by felsic subvolcanic dikes.

BASALTIC ANDESITE

Basaltic andesite map-units that consist of several successive lava flows occur inter- 
layered with intermediate and felsic volcanic rocks in the northeastern part of Pontiac 
Township, and, in the central part of Ossian Township, east of Jump Lake. Pillowed 
lava flows from 100 to 400 feet (30 to 120 m) thick predominate here. In the north 
eastern part of Pontiac Township, the basaltic andesite dips 5-250 SW and the unit
8



is approximately 1,000 feet (300 m) thick. In Ossian Township the unit is approxim 
ately 800 feet (200 m) and dips steeply to the north. The pillows are elliptical, and 
are l to 5 feet (0.3 to 1.5 m) in diameter. The tops have smooth curvatures and 
their bottoms have tails pointed downward perpendicular to the longest axes of the 
pillows. On the outcrop, the light pillows have dark green selvages from one inch to 
two inches (2.5 cm to 5 cm) thick, which are soft and more deeply weathered. Spaces 
between the pillows contain subangular fragments of volcanic and sedimentary rocks.

General composition of the basaltic andesite is 30 to 40 percent augite, 40 to 50 
percent plagioclase (An 40-6o) with accessory magnetite, quartz, chlorite, and uralite. 
Most basaltic andesite has phenocrysts of plagioclase 0.1 to l mm in length set in a 
pilotaxitic 1 groundmass of feldspar and pyroxene microlites which are 30 microns to 
50 microns in length. Interstitial chlorite and uralite grains 5 microns to 10 microns 
occur with the microlites.

In northeastern Pontiac Township, the pillowed lava flows are intercalated with 
argillaceous greywacke up to 6 feet (1.8 m) thick composed of fine-grained chlorite 
with detrital grains of quartz and plagioclase. The best exposure of the sedimentary 
rocks occurs 1,000 feet (300 m) south of Clarice Lake on the boundary between 
Quebec and Ontario. Here, the argillite is dark green and consists of thin layers H inch 
to 2 inches (0.6 cm to 5 cm) thick which show lamination and graded bedding. The 
lower layers conform to the surfaces of the underlying pillows, with a thinning 
occurring at the high points of the pillows. Higher in the sedimentary rock unit 
(marked on map as interflow sediments), the layers become straight and parallel and 
at the top, the layers have been partly distorted by the overlying pillow flows. An 
amphibolite contact 0.5 inch to l inch (1.3 cm to 2.5 cm) thick is developed between 
the overlying pillow flows and the underlying argillaceous greywacke.

At Clarke Lake, the basaltic andesite is intruded by a granodiorite stock and is 
metamorphosed to the albite-epidote hornfels facies. At the contact between the 
basaltic andesite and the stock, grains of biotite, hornblende, and feldspar up to 2 mm 
in length are developed in the selvages of the pillows. For distances of up to 100 feet 
(30 m) from the contact, the basaltic andesite is silicified and cut by numerous veinlets 
of quartz and epidote. At distances of as much as 1,500 feet (460 m) south of the 
contact, zones of intense chlorite alteration occur in which massive pyrrhotite and 
pyrite replace the pillow selvages.

INTERMEDIATE VOLCANIC ROCKS

Intermediate volcanic rocks compose 60 percent of the total bedrock in the map- 
area and are found throughout the volcanic sequence. They include lava flows and 
fragmental rocks of andesite and dacite composition that are intercalated with one

^pilotaxitic: said of the texture of the groundmass of a holocrystalline igneous rock in 
which lath-shaped microlites (usually of plagioclase) are arranged in a glass-free felty mesh, 
often aligned along the flow lines. Glossary of Geology, AGI, 1972.

9



Pontiac and Ossian Townships

another and with the felsic and mafic volcanic rocks. In the lower part of the volcanic 
sequence they extend south into McGarry Township where they are described under 
"acid volcanic rocks" by Thomson (1941, p.8).

The intermediate volcanic rocks are divided into map-units comprised of massive, 
pillowed, and flow-breccia lava flows which have a composition within the range of 
andesite and dacite. These map-units can be recognized using hand specimens and thin 
sections. Masses of pyroclastic rock occur in some of the above map-units. The map- 
units are from 100 to 2,000 feet (30 to 600 m) thick and extend for distances of l to 5 
miles (1.6 km to 8 km).

ANDESITE

The andesite is a grey to green, aphanitic rock that has smooth, medium to light 
green weathered surfaces. Massive flows form about 30 percent of the andesite and are 
homogeneous lava flows in which pillows and rock fragments are absent. The massive 
flows range from 5 feet to 200 feet (1.5 m to 61 m) thick, and have dark green margins 
up to 2 inches (5 cm) thick along their upper and lower contacts. In the centres of the 
thicker flows, the maximum grain size is 0.5 mm, which gives the andesite an appear 
ance similar to fine-grained quartz gabbro. Toward the upper and lower contacts, the 
grain size decreases; and amygdules l to 5 mm in diameter become abundant in the 
upper 6 inches (15 cm) of the flows.

In many andesite map-units the massive flows form a continuous series with over 
lying pillow lava flows; the contact between them ranges from sharp to gradational. 
The sharp contacts consist of an abrupt change from massive to pillow lavas, where 
no other massive flows can be seen higher in the map-unit. In gradational contacts, 
pillow flows become more prominent among the massive flows.

Pillow lavas compose 50 to 60 percent of the andesite. They are mostly units 
comprised of closely packed pillows, 5 to 1,000 feet (1.5 to 300 m) thick, and extend 
for distances of 1,000 feet to 4 miles (300 m to 6.4 km). The pillows are one to three 
feet (0.3 to 0.9 m) in diameter and are spherical to bun-shaped as they increase in 
size. Pillows are light grey and have fine-grained dark green, deeply weathered selvages 
0.5 inch to l inch (1.3 cm to 2.5 cm) thick; the centres are amygdaloidal to massive. 
The tops have smooth curvatures and their bottoms have tails pointed downward 
perpendicular to the longest axes of the pillows. Spaces between the pillows contain 
subangular andesite fragments.

Many pillow lava sequences have lenses of loosely packed globular-shaped pillows, 
that are 2 to 200 feet (0.6 to 60 m) thick. They are thought to be equivalent to pillow 
breccia described by Henderson (1953). The pillows are from 2 inches to 3 feet (5 cm 
to 0.9 m) in size and have dark green chilled margins from 0.5 inch to l inch (1.3 cm 
to 2.5 cm) thick. Some of the smallest pillows are completely chilled. The pillows are 
separated from one another by a dark green to light green tuffaceous matrix that 
consists of unchilled angular andesite fragments, l mm to 10 mm in size, quartz and 
feldspar grains 0.1 to l mm in size, and chloritized volcanic glass and vitrophyric 
fragments set in a matrix of chlorite, albite, and quartz.

Lenses of flow-breccia occur among the pillowed and massive lava flows of andesite. 
They contain andesite fragments similar in composition and colour to the matrix. In
10



the field, weathering occurs around the edges of the fragments making their size, 
shape, orientation, and quantity observable. The flow-breccia typically contains 70 to 
80 percent subangular to subrounded fragments which are 0.5 inch to 12 inches (1.3 
cm to 30.5 cm) in size. Many of the smaller fragments are oriented parallel to the 
larger fragments. The matrix consists of ground-up andesite fragments and porphyritic 
andesite.

The mineral composition of the andesite flows and fragments is 60 to 70 percent 
plagioclase (An 3 5-e s), 20 to 25 percent augite, and accessory amounts of quartz, 
magnetite, and pyrite. The andesites have a porphyritic texture with phenocrysts of 
zoned plagioclase (An e o to Anas) as long as 0.5 mm set in a pilotaxitic groundmass. 
Amygdules from l mm to 10 mm in diameter filled with quartz, chlorite, and calcite 
occur in the andesites.

In many andesite flows, the plagioclase and augite grains are partly altered to 
chlorite, uralite, saussurite, albite and quartz. Much of the alteration is probably the 
result of propylitization. In other flows, pumpellyite and prehnite fill the amygdules, 
showing regional metamorphism as high as the zeolite facies occurred mainly in the 
central parts of the area.

Near mafic and felsic intrusive rock contacts, the andesite is altered and has a 
mineralogical composition characteristic of the albite-epidote hornfels facies of meta 
morphism (Winkler 1967). At contacts, the rock is homogeneous, green, and cut by 
numerous irregular veinlets of epidote, calcite, and quartz. Epidote, chlorite or tremo 
lite, calcite, albite, and quartz replace plagioclase and augite, destroying the original 
texture.

DACITE

The dacite is light grey to light green, hard, aphanitic to porphyritic, and has 
light grey weathered surfaces. The mineral composition of the dacite is 70 to 80 
percent plagioclase (An25-4o), 5 to 10 percent augite, and 5 to 15 percent quartz; 
accessory minerals are pyrite and magnetite. Zoned phenocrysts of plagioclase (An 30 
to An 4 o) as much as 0.5 mm long form clusters l mm to 2 mm in diameter. Quartz 
phenocrysts are as much as 0.1 mm in size. The phenocrysts occur in a quartzo- 
feldspathic spherulitic or felty groundmass. In some samples, the plagioclase and augite 
grains are partly altered to chlorite, calcite, saussurite, albite, and quartz. Much of 
the alteration is the result of propylitization ascribed to deuteric solutions.

Map-units of dacite consist of massive, pillowed, and flow-breccia lavas. Pillow 
lava flows are from 60 to 500 feet (18 to 150 m) thick and form about 70 percent of the 
dacite flows. The massive flows are not so numerous, and the pillows are not so well 
developed as those of the mafic volcanic rocks. The massive flows are 5 to 50 feet 
(1.5 to 15 m) thick and have dark brown and dark green margins along their upper 
and lower contacts. Near the tops of the massive flows, amygdules from 0.1 mm to 
0.5 mm in diameter are abundant. In the centres of the massive flows, the maximum 
grain size is 0.5 m.

Most massive flows of dacite are interlayered with pillowed dacite flows which 
consist of closely packed, globular to bun-shaped, pillows 2 to 5 feet (0.6 to 1.5 m) in 
length. The pillows have dark green or dark brown selvages 0.3 to 0.7 inch (0.8 to
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1.7 cm) thick which cause the lighter coloured pillows to be visible on the outcrop. 
The undersides of the massive flows conform with the shape of the smoothly surfaced 
upper surfaces of the pillows below, and can be used to determine flow top directions.

The tightly packed pillow lava flows mainly grade upward into more loosely 
packed pillow lava accumulations where the pillows are embedded in a tuffaceous 
matrix. The pillows are 2 inches to 3 feet (5 cm to 0.9 m) in size and have thick dark 
green chilled margins. Most pillows are slightly flattened or elongated parallel to the 
strike of the surrounding lava flows. The matrix consists of angular unchilled frag 
ments of andesite or dacite, 0.1 cm to 5 cm in size, which contain quartz and feldspar 
grains 0.1 mm to 0.5 mm in size and chloritic globulate forms 0.1 mm to l mm in size.

Most pillow accumulations of dacite form map-units 500 to 2,500 feet (150 to 
800 m) thick with lenses and layers of tuff, lapilli-tufF, and breccia l foot to 1,000 feet 
(0.3 to 300 m) thick.

INTERMEDIATE FRAGMENTAL ROCKS

Intermediate fragmental rocks that consist of andesite and dacite form tuff, lapilli- 
tuff, and tuff-breccia. They are extensive in the upper parts of many pillow-lava flow 
series and some have compositions that differ from the surrounding flows and have 
been mapped as separate map-units. As a group, the fragmental rocks have extremely 
variable characteristics. They range in colour from dark green to light grey, in texture 
from ash-size to block-size fragments and in thickness from less than l foot to 2,000 
feet (0.3 m to 600 m). As single layers within the volcanic sequence, they are generally 
consistent in colour, texture, and thickness and are useful marker horizons.

Tuff and lapilli-tuff occur as separate layers from 6 inches to over 200 feet in thick 
ness (15 cm to 60 m) and form the matrix of all other fragmental rocks. Tuff and 
lapilli-tuff are intercalated with the lava flows, as well as with other coarser fragmental 
volcanic rocks. The tuff is light grey to green, granular, with rusty weathered surfaces 
on which small angular to round volcanic fragments, crystal fragments, spiculate and 
globular forms can be seen.

The tuff and lapilli-tuff consist of chloritized and silicified glass, crystal and volcanic 
fragments less than 2 mm in size set in a groundmass of volcanic dust, chlorite, zeolites, 
prehnite, and calcite. The three different types of fragments vary greatly in proportion 
to one another and form 60 to 90 percent of the rock. In much of the tuff and finer 
grained lapilli-tuff the fragments are almost all altered volcanic glass and vitrophyre 
(see Photo 1) in the form of globules, bead-like granules and shards. The globules are 
porphyritic and amygdaloidal, and have relict perlitic 1 fractures. The shards and 
granules are chloritic, with iron-rich staining along their rims. In general, the globules 
are closely packed together, similar in size and show no evidence of sorting (Photos 
2 and 3).

Many tuff units are intercalated with thicker, more irregular units of lapilli-tuff 
and tuff-breccia. The lapilli-tuff and tuff breccia are composed of 40 to 80 percent

^perlitic: (a) said of the texture of a glassy igneous rock that has cracked due to con 
traction during cooling, the cracks forming small spheruloids; (b) pertaining to or character 
istic of perlite. Glossary of Geology, AGI, 1972.
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ODM9003

Photo 1-Lapilli-tuff, southwest corner of Pontiac Township. 21xi X magnification.

ODMS004

Photo 2-Tuff, 4,500 feet (1,400 m) west of Quebec boundary, 7,000 (2,000 m) south of 
Clarice Lake, Pontiac Township. 5 X magnification.
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ODM9005

Photo 3-Tuff, northeast end of Rodensere Lake, Ossian Township. 2Vz X magnification.

volcanic fragments that have an andesitic and dacitic composition. On the outcrop 
the light grey to light green angular to round fragments show up against the darker 
finer grained more strongly tuffaceous matrix. The fragments are l cm to 20 cm in size 
and have no chilled margins. Many appear to be broken fragments of pillows because 
parts of pillow selvages are in them. In individual tuff-breccia units the fragments tend 
to be monolithic and unsorted.

Much tuff-breccia, especially that containing pillow fragments occurs in the upper 
part of many pillow flow series. It appears to represent a gradation from the loosely 
packed pillow accumulations to fine-grained tuff.

FELSIC VOLCANIC ROCKS

Felsic volcanic rocks composed of rhyolite and rhyodacite form about 10 percent 
of the total bedrock in the map-area. They occur as massive shallow intrusive rocks 
and as layered extrusive rocks. Most of the intrusive rhyolite occurs in the central 
part of Pontiac Township as a large irregular shaped body approximately 5 V* miles 
(9 km) long and 1 1A miles (2.4 km) wide. Other intrusive rhyolite bodies include the 
following; a small circular intrusion that is 1,300 feet (400 m) in diameter south of the 
Pontiac Creek Fault and 6,000 feet (1,800 m) west of the Ontario-Quebec boundary, 
and 2 leucocratic dikes of pink and light green rhyolite in the vicinity of the Ossian 
Gold Mine.
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Photo 4-Rhyolite along Pontiac Creek 6,000 feet 
Pontiac Township. 20 X magnification.

ODM9006

(1,800 m) west of Quebec boundary,

The layered felsic volcanic rocks occur mainly along the west margin of the intru 
sive rhyolite body in Pontiac Township and in the northern part of Ossian Township. 
They are composed of tuff, tuff-breccia, and flow-breccia. Small areas of felsic volcanic 
rocks also occur in the southwestern corner of Pontiac Township and some pillow and 
fragmental intermediate volcanic units contain fragments of felsic volcanic rocks.

The intrusive rhyolite is light grey to light green, aphanitic, exhibits flow texture, 
and generally has phenocrysts of plagioclase and quartz. It has cream to light green 
weathered surfaces and is massive or strongly brecciated. The massive portions of the 
rhyolite are composed of finely fractured interlocking fragments cemented together by 
quartzo-feldspathic material and minor calcite, chlorite, sericite, and pyrite. The 
brecciated portions are zones 10 feet to 200 feet (3 m to 60 m) wide and consist of 
70 to 80 percent subrounded elongated fragments l inch to 5 inches (2.5 cm to 12 cm) 
long. The fragments show a preferred orientation parallel to the more strongly 
weathered flowage lines of fine-grained sericite, chlorite, and calcite. The breccia zones 
show no apparent relation to the general structure of the area, nor do they extend into 
the surrounding host rocks, and therefore are believed to be formed during the em 
placement of the rocks.

The intrusive rhyolites contain 5 to 15 percent phenocrysts of plagioclase (Ani 5 
to An 3 o) from 0.1 to 3.0 mm in size, and 2 to 10 percent phenocrysts of quartz. The 
matrix consists of quartz, albite, sericite, chlorite, and minor pyrite grains l micron to 
20 microns in size. The phenocrysts of plagioclase occur singly, or as interlocking 
dusters in which there may be clinopyroxene grains 10 microns to 20 microns in size. 
The quartz phenocrysts are dear bipyramids that have been rounded and embayed by 
the matrix (see Photo 4). In the finely fractured rocks, the fragments have been 
cemented by quartzo-feldspathic material 2 microns to 10 microns in size. The fractures
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are 0.1 mm to l mm wide and contain fragments of broken plagioclase phenocrysts.
The rhyolite fragments and the quartz and feldspar phenocrysts are augen enclosed 

by sericite, calcite, chlorite, and recrystallized quartz and albite in the breccia. Calcite 
and chlorite are abundant in pressure shadows of the augen.

The largest portion of the massive rhyolite intrusion is west of Clarke Lake in 
Pontiac Township. Some massive rhyolite crops out north of Clarice Lake and indicates 
that the intrusion extended 2 J^ miles (4 km) farther east before the intrusion of the 
granitic stock at Clarke Lake. In this area, the rhyolite appears to have steeply dipping 
contacts with the surrounding volcanic rocks. To the west and southwest, the rhyolite 
is nearly concordant with the surrounding volcanic rocks.

Mafic, intermediate, and felsic intrusive rocks cut the rhyolite intrusion in the 
northern part of Pontiac Township. At the contacts, rhyolite is discoloured, and 
contains altered feldspar phenocrysts. In the southern part of Pontiac Township the 
rhyolite appears to cut the mafic intrusive rocks. Nevertheless, weathering and plant 
growth along the contact prevents determination of the true age relationships of 
these rocks.

The rhyolite intrusion in Pontiac Township is thought by the writer to represent 
a centre of Early Precambrian volcanism. A thick unit of rhyolite tuff-breccia and 
flow-breccia occurs along the west side of the intrusion. This unit shows a decrease in 
thickness and fragment size away from the rhyolite intrusion; an indication that the 
source was close to the rhyolite intrusion. Features such as strong unrelated breccia 
zones and fine fracturing indicate that the rhyolite was a semi-solid highly viscous 
intrusion which slightly domed the country rock. Northeast of the rhyolite intrusion, 
the volcanic flows dip 500 to 200 SW. West and southwest of the intrusion the flows 
have a dip of 400 to 600 SW.

Like the volcanic centre in the Clifford-Ben Nevis area (Jensen 1971a), the rhyolite 
is associated with intrusive rocks and mafic volcanic rocks. In Pontiac Township, 
large isolated unbroken inclusions of mafic volcanic rock are possibly blocks rafted 
upward from the layer of basalt at the base of the volcanic sequence. The intermediate 
and granitic intrusions which cut the rhyolite probably represent a continuation of the 
volcanic activity.

The layered felsic volcanic rocks range from finely bedded, fine-grained tuff to 
coarse fragmental tuff-breccia and flow-breccia. Much of the coarse fragmental rhyolite 
is near the margins of the rhyolite intrusions. The finer grained tuffs crop out away 
from the rhyolite intrusion in the northern part of Ossian Township and in Ben Nevis 
Township. The layered rhyolite is possibly equivalent to the lower felsic unit in Ben 
Nevis and Clifford Townships (Jensen 1971a).

Felsic tuff in the north part of Ossian Township is an aphanitic, yellowish, greenish 
rock; however in places felsic tuff is a pink rock that is rhyodacitic or rhyolitk in 
composition. The weathered surfaces show a white, pink, or cream tint, and, where 
pyritic, a rusty colour. The tuffs vary from a finely bedded cherty rock to a soft, non- 
bedded, strongly carbonatized rock.

Much of the tuff is sheared and transformed into light green sericite schist with a 
soapy lustre. Some are enriched in ankerite which gives them a dull creamy colour. 
The sericite schists consist of 50 to 70 percent quartz and albite, 10 to 15 percent 
sericite, 2 to 5 percent pyrite, and 5 to 10 percent calcite. The texture consists of 
quartz-albite rich augen from 5 mm to 20 mm in length enclosed by thin laminae of 
sericite and chlorite. Plagioclase laths, 0.1 mm to 3 mm in length and replaced by 
calcite, albite, and sericite are in the quartz-albite augen, and are individual augen. 
Calcite is in the shadows of the augen.
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The carbonatized tuff consists of 10 to 40 percent calcite and ankerite, 30 to 60 
percent quartz and albite, 0.5 to 10 percent pyrite, and 2 to 3 percent sericite. It 
generally forms massive fine-grained rocks in which are pseudomorphs of plagioclase 
from l mm to 5 mm in size.

The felsic tuff is intercalated with lapilli-tuff and tuff-breccia. Together, they form 
a felsic volcanic unit that begins southeast of Mist Lake and strikes eastward toward 
the west shore of Labyrinth Lake. The rocks occur along the hinge zones of an east- 
trending anticline. In the hinge zone, the felsic volcanic rocks are strongly foliated, 
and are cut by quartz veins and pyritic gossans.

The bulk of the tuff-breccia and flow-breccia crops out along the western margin 
of the rhyolite intrusion in the northern part of Pontiac Township. They extend 
south for a distance of 6 miles (10 km) and have a maximum thickness of 5,000 feet 
(150 m). They are formed of 10 to 60 percent angular to subrounded fragments of 
rhyolite, rhyodacite, and dacite, from 2 inches to 10 inches (5 cm to 25 cm) in size, 
which show up on the outcrop against the more strongly weathered sericite, chlorite, 
and calcite rich matrix. In most of the rocks, rhyolite and rhyodacite fragments 
predominate, and can only be distinguished from the matrix on etched, weathered 
surfaces. Near the base, at the margin of the rhyolite intrusion, fragments of dacite 
with some andesite predominate, and can be easily identified in the vitreous to soapy 
lustered matrix. The large fragments show little or no deformation in the sheared 
tuff-breccia, or alteration, because the shearing is mainly confined to the matrix.

Flow-breccia of felsic composition is intercalated with the felsic pyroclastic rocks. 
It consists of subaligned oval fragments 3 inches to 10 inches (7.6 cm to 25 cm) in 
size which are tightly packed against one another. A layer of light green sericite, from 
l mm to 3 mm thick that is less resistant to weathering, separates the fragments from 
one another. Pyrite frequently occurs among the fragments, and weathering has 
stained the outcrop a rusty brown.

Fragments of rhyolite in the flow-breccia and tuff-breccia are aphanitic, light green 
to white, and contain quartz and feldspar phenocrysts. The fragments are identical to 
massive rhyolite in composition and texture. The matrix is composed of fractured 
plagioclase laths and rock fragments which contain quartz, sericite, and chlorite.

MAFIC AND INTERMEDIATE INTRUSIVE ROCKS

Nomenclature of the igneous intrusive rocks used in this report is the same as that 
used by the geologists of the Ontario Division of Mines (Ayres 1972).

Mafic and intermediate intrusive rocks consisting of gabbro, quartz gabbro, horn 
blende gabbro, and diorite intrude the volcanic sequence. They occur as sills 500 feet 
to 2,000 feet (150 m to 600 m) thick, and as stocks 2,000 feet to 5,000 feet (600 m 
to 1,500 m) in diameter. About twenty separate intrusions occur in the map-area.

In the southern part of Ossian Township, the intrusions are mainly sills of gabbro. 
In outcrop, they are dark green to black massive rocks whose grain size varies from 
l mm to 5 mm. They have three sets of well-developed joints nearly perpendicular to 
one another, and have rusty to dark green mottled weathered surfaces. In hand 
specimen, they can be distinguished from diabase by their altered feldspar.

The gabbros have an ophitic texture and consist of 40 to 50 percent augite, 30 to 
40 percent saussurite pseudomorphs of plagioclase, 5 to 10 percent magnetite, and up
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to 2 percent quartz. Plagioclase grains are saussuritized and partly albitized. The augite 
is partly replaced by uralite, chlorite, and epidote. Where the augite is completely 
altered, the original texture of the gabbro is totally destroyed. Most of the alteration 
appears to be the result of deuteric solutions.

Quartz gabbro is the major constituent of the intermediate stocks and sills in the 
northern part of the map-area. In most stocks, quartz gabbro is the only rock type; 
in others, quartz gabbro occurs with diorite. The contact between the quartz gabbro 
and diorite tends to be gradational over a distance of less than 100 feet (30 m) with 
the diorite occurring in a small circular patch near the centre or toward one side of 
the stock.

The quartz gabbro is massive, well jointed, and medium green. The grain size 
varies from l mm to 3 mm. In thin section and hand specimen the rock consists of 
25 to 30 percent augite, 45 to 50 percent plagioclase (An 46 to An 65) 10 to 20 percent 
quartz and up to 3 percent magnetite. The hypidomorphic granular texture is, in 
places, destroyed where the plagioclase has been extensively saussuritized.

Diorite is found in the central and eastern part of the quartz gabbro stock at Death 
Lake in Pontiac Township. It is a dull, medium to light green, massive rock which 
has light green to white weathered surfaces. Grain size of the diorite is from 0.5 to 
2 mm. It consists of 20 to 30 percent green hornblende, 40 to 50 percent plagioclase 
(An 3 6 to An 4 6), less than 10 percent quartz, and l to 3 percent magnetite. Augite, 
biotite, chlorite, and apatite are the accessory minerals. The texture consists of horn 
blende laths from 0.5 mm to 2 mm in length, and plagioclase laths from 0.5 mm to 
2 mm in length, with interstitial quartz, magnetite and accessory mineral grains. 
Plagioclase is saussuritized in parts of the diorite intrusion, and the lamellae with the 
magnetite are replaced by leucoxene and chlorite.

Hornblende gabbro and mafic pegmatite containing blades of amphibole 2 inches 
(5 cm) long occur in two of the gabbro sills in Ossian Township. The sills occur along 
the southern boundary of Ossian Township, and north of Wawagoshe Lake. Both 
sills have an easterly strike, are longer than 2 miles (3 km) and have a thickness 
varying from 500 feet to 1,500 feet (150 m to 460 m). Both sills have steeply dipping 
contacts with the volcanic rocks, which have a similar easterly strike.

Gabbro predominates in the western ends of both sills. To the east, quartz increases 
and hornblende becomes the chief mafic mineral; here hornblende gabbro is the 
dominant rock-type. In the eastern parts of the sills, layers of hornblende gabbro 
alternate with layers of mafic pegmatite.

In the sill, north of Wawagoshe Lake, some layers of hornblende gabbro are com 
posed of as much as 25 percent magnetite and account for the magnetite anomaly on 
GSC Map 47G (GSC 1951b).

The hornblende gabbro is dark green to black with a grain size ranging from 2 mm 
to 10 mm. It has a hypidomorphic granular texture and consists of 50 to 60 percent 
green chloritic laths of hornblende 2 mm to 10 mm in length; 10 to 15 percent plagio 
clase (An2o-2s) laths, l mm to 5 mm long; and 5 to 15 percent magnetite 0.5 mm to 
2 mm in size. Accessory minerals consist of augite, chlorite, and apatite. In places, the 
hornblende gabbro is strongly altered to chlorite, albite, quartz, and magnetite.

The pegmatitic phases in the hornblende gabbro have light green to light pink 
weathered surfaces with dark amphibole blades up to 2 inches (5 cm) long. They are 
composed of 25 to 30 percent subhedral laths of hornblende; 40 to 45 percent plagio 
clase (An2o-2e), 10 to 15 percent quartz, 5 to 10 percent albite, 5 to 10 percent chlorite, 
and less than 5 percent magnetite. Micrographic intergrowths of quartz, albite, and 
chlorite are interstitial to the hornblende and plagioclase.
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FELSIC INTRUSIVE ROCKS

Felsic intrusive rocks form stocks and dikes which intrude the volcanic and mafic 
intrusive rocks. The stocks consist of quartz diorite and granodiorite and are located 
in north Pontiac Township. The dikes are feldspar and hornblende porphyries that 
crop out throughout the map-area. A small part of a felsic intrusion in Katrine Town 
ship crosses the west boundary of Ossian Township.

In the northern part of Pontiac Township, two stocks crop out. One is a stock 
2 miles (3.2 km) long and 4,500 feet (1,400 m) wide at Qarice Lake. It consists of 
quartz-diorite grading into granodiorite toward the centre of the stock. Both rock- 
types are pink to light grey granitic rocks which have rough, light coloured weathered 
surfaces. Composition of the quartz diorite is 50 to 55 percent plagioclase (An 30-40), 20 
to 25 percent hornblende, 15 to 20 percent quartz, 3 to 5 percent chlorite, and l to 2 
percent magnetite. Orthoclase, muscovite, biotite, and pyrite are accessory minerals. 
Anhedral quartz grains, 0.1 mm to 0.5 mm occur interstitially with subhedral laths 
of plagioclase and hornblende 0.1 mm to 2 mm long. The plagioclase grains are partly 
replaced by albite, clinozoisite, and chlorite because of deuteric alteration.

The granodiorite in the centre of the stock consists of 50 to 60 percent plagioclase 
(An 2 o to An 2 5), 10 to 12 percent orthoclase, 15 to 20 percent quartz, 10 to 12 percent 
hornblende, and 3 to 4 percent chlorite. Accessory minerals are magnetite and pyrite. 
Anhedral grains of quartz, 50 microns to 100 microns in size and orthoclase, 0.5 mm 
to l mm in size occur interstitially with subhedral plagioclase and hornblende laths, 
0.1 mm to l mm long. Chlorite occurs along some grain boundaries of all the afore 
mentioned minerals. Some grains of orthoclase and plagioclase are partly kaolinized 
and saussuritized.

An earlier, fine-grained more mafic diorite termed microdiorite, is associated with 
the stock at Clarke Lake. It outcrops as dark green, fine-grained dikes, 10 feet to 
100 feet (3 m to 30 m) wide in the volcanic rocks on the southern shore of Clarice 
Lake. The dikes are in turn cut by the stock, and by felsic dikes which radiate out 
for a short distance from the stock.

The microdiorite consists of 55 to 60 percent subhedral chloritized hornblende 
laths, 0.1 mm to 0.5 mm long; 30 to 35 percent strongly saussuritized plagioclase 
grains, 0.1 mm to 3 mm in diameter; 5 to 7 percent magnetite; and 3 to 4 percent 
quartz. It is a dark green slightly magnetic rock with a rusty weathered surface.

At the contact between the Clarice Lake Stock and the volcanic rocks, the selvages 
of the pillowed flows are replaced by granitic material and dark green amphibolite, 
and the pillows are strongly amphibolitized and silicified. Away from the contact, 
the volcanic rocks have been metamorphosed under albite-epidote hornfels facies 
conditions of metamorphism (Winkler 1967) for distances of up to 1,500 feet (460 m). 
At the contacts between the quartz diorite and the rhyolite, the rhyolite is discoloured 
to a pink colour, and the feldspar is strongly altered. Rocks along the contact dip 
750 to 850 away from the centre of the stock.

A second stock, about 3,000 feet (900 m) in diameter, is located in the northwestern 
corner of Pontiac Township. It is composed of strongly jointed, rough, light grey, 
weathered quartz diorite which is pink, and contains dark green radial clots of horn 
blende 2 mm to 5 mm in size. Its general composition is 50 to 55 percent saussuritized
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plagioclase, 20 to 25 percent hornblende, 8 to 12 percent quartz, 2 to 3 percent magne 
tite, l to 2 percent augite, and 5 to 10 percent chlorite. The plagioclase is replaced by 
albite and clinozoisite. The rock consists of clots of hornblende, augite, and magnetite 
surrounded by interlocking plagioclase laths with interstitial quartz and chlorite. 
Average grain size of the rock is 4 mm.

No contacts between the stock and the volcanic rocks were observed, and the 
nearby volcanic rocks appear to have been unaffected by the intrusion. Local faults 
appear to coincide with the contacts and may be the reason for the lack of observed 
alteration.

In the southwestern part of Ossian Township, and at scattered outcrops through 
out the township, the volcanic and mafic intrusive rocks are cut by porphyritic dikes 
with hornblende and feldspar phenocrysts. They range from l foot to 60 feet (0.3 m 
to 18 m) wide and most have vertical contacts. They appear to have no fixed strike, 
nor can they be traced for long distances. The dikes are either feldspar porphyry or 
hornblende porphyry. In a few places, feldspar porphyry dikes form the core of some 
hornblende porphyry dikes.

The hornblende porphyry is pink to dark red and has phenocrysts of hornblende 
from l mm to 2 mm in length. The hornblende phenocrysts compose 35 to 45 percent 
of the rock and are in a matrix having a grain size less than l mm. The matrix consists 
of euhedral hornblende and subhedral plagioclase (An 10-15) set in a matrix of chlorite, 
magnetite, and minor orthoclase. The hornblende phenocrysts are strongly zoned.

The feldspar porphyry dikes are pink to red rocks whose grain size ranges from 
l mm to 3 mm. The phenocrysts are pink plagioclase (Anio to An 30) grains up to 
5 mm in size. They are strongly zoned, and compose as much as 60 percent of the rock. 
They occur in a groundmass consisting of quartz, magnetite, chlorite, and epidote 
interstitial to euhedral laths of hornblende and plagioclase (An 6-io). In some dikes, 
the plagioclase phenocrysts are bent and partly saussuritized to albite, clinozoisite, 
calcite, and chlorite.

The dikes of hornblende and feldspar porphyry are similar in appearance and 
texture to the felsic intrusion in Katrine Township which crosses into Ossian Town 
ship. Some dikes radiate outward from the intrusion and indicate a relationship 
between the two.

In Ossian Township, the intrusion has the composition of quartz monzonite. It 
consists of 35 to 40 percent plagioclase (An 15-2 o), 20 to 25 percent orthoclase, 15 to 
20 percent hornblende, 10 to 12 percent quartz, and 5 to 6 percent chlorite. Augite 
and magnetite are accessory minerals. Interstitial quartz and chlorite grains are 0.1 mm 
to l mm in size. Average grain size of the rock is 2 mm. The plagioclase grains have 
been partly replaced by saussurite and albite; the orthoclase grains by kaolinite. The 
hornblende occurs as zoned euhedral grains which have been partly altered to chlorite.

The quartz monzonite is a pink to equigranular rock whose grain size is l mm to 
2 mm. On the outcrop, it has rough, light coloured weathered surfaces. Near its 
contact with the volcanic rocks, quartz monzonite grades into a dark red, hornblende 
porphyry very similar to the previously described hornblende porphyry dike. Farther 
west, in Katrine Township, the quartz monzonite grades into a coarser grained red 
granitic rock of syenitic composition.
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Middle to Late Precambrian (Proterozoic)

LATE MAFIC INTRUSIVE ROCKS (KEWEENAWAN)

DIABASE

Diabase [dikes are exposed on the shores of Labyrinth Lake and Waterhen Lake. 
Both are vertical dikes that strike N450E and are identical to each other in composi 
tion and texture. In outcrop, they are dark green rocks whose grain size is l mm. 
They have closely spaced cooling fractures normal to their strike and have dark rusty 
brown weathered surfaces. Composition of the diabase is 55 percent augite, 42 
percent plagioclase (An 6 5- 7 o) and 3 percent magnetite. Stubby subhedral augite grains 
interstitial to the plagioclase laths give the rocks their diabasic texture. Accessory 
chlorite and epidote are along a few of the grain boundaries and small epidote 
stringers occur along fractures l mm to 2 mm wide in the rocks. Along the contacts 
of the diabase dike at Labyrinth Lake, a margin of green epidote, 0.5 inch to l inch 
(1.3 mm to 2.5 cm) thick occurs.

CENOZOIC 

Quaternary

PLEISTOCENE GEOLOGY

Many elongated drumlinoid forms are found in Pontiac and Ossian Townships; 
most are crag and tail forms consisting of poorly sorted boulder till and gravel deposited 
on the southern (lee) slopes of the rock outcrops. The direction of elongation of the 
drumlinoid forms, and the glacial striae on the more resistant bare outcrops, show that 
the direction of ice movement during glaciation was approximately S50E to S150E.

One esker is present which is 12 miles (19 km) long and 0.5 mile (0.8 km) wide. 
It trends south-southeast across Pontiac Township to the southeastern corner of 
Ossian Township. The trend of the esker is partly controlled by south to south- 
southeast-striking faults in the bedrock. The esker has a high narrow sinuous crest 
which is broken in several places by northeast-flowing streams. Well-sorted gravels 
and sands are found in exposed cross sections of the esker.

Low areas along the flanks of the esker are underlain by fine sand. Sand represents 
outwash fans related to the esker and also represents redeposited esker sand in pro 
glacial Lake Barlow-Ojibway. Slopes on the esker appear to have been modified by 
wave action and beach gravels are present on the side of the esker in many places.
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The highest recognizable beach line of glacial Lake Barlow-Ojibway occurs at an 
elevation of 1,250 feet (380 m) above sea level. Above the beach line, the bedrock is 
rill covered, and below the beach line there are cleanly washed outcrops. Below the 
beach line, the bare knobby outcrops are surrounded by undulating plains composed 
of clay and sand deposited in glacial Lake Barlow-Ojibway.

Aeolian sands in the form of U-shaped dunes overlie the earlier glacial deposits east 
of the esker in Pontiac Township. The dunes indicate that west-northwest winds 
prevailed before vegetation colonized the area (Odynsky 1957).

At present, the esker is used for a road which goes to several cottages along the 
west shore of Labyrinth Lake. Gravel from several small pits along this road is used 
to maintain it.

STRUCTURAL GEOLOGY

The structure of the map-area is largely determined from the attitudes and tops 
of pillows in the lava flows and bedding in sedimentary rocks. Additional information 
was derived from individual lava flows and pyroclastic units which could be used as 
marker horizons in the layered sequence. The locations of many faults show up along 
linear valleys and trenches, and are visible upon examination of air photographs.

Many of the volcanic flows vary several feet (metres) in thickness within a few 
thousand feet (metres) along strike. Pillows, amygdules, and rock fragments are 
structurally undeformed, indicating that the variation in thickness of the flows is 
largely a depositional feature. Because of this, and the lack of good exposures at the 
noses of many folds, the locations of fold axial traces are only approximate.

Measurements of the dips of faults can rarely be obtained because streams and 
alluvium-filled valleys have developed along the faults.

The net-slips of most faults cannot be determined accurately because of the uncer 
tainties regarding the direction and amount of dip of faults, and the location of fold 
axial traces.

Folding

REGIONAL SETTING

Pontiac and Ossian Townships occupy the south-central part of a synclinorium 
which occurs north of Kirkland Lake and extends eastward into Quebec. The outer 
portion of the synclinorium consists chiefly of mafic volcanic rocks. Toward the centre 
of the synclinorium, the rocks are mainly intermediate and felsic volcanic rocks 
(Jensen 1970, 1971a, b, c, d, e, f) (Rupert and Lovell 1970).

An outline of the synclinorium is shown on ODM-GSC Aeromagnetic Compilation 
Map P. 578, by the signature of the mafic volcanic rocks. The map shows that the 
synclinorium widens and plunges eastward toward the boundary between Quebec and 
Ontario where it reaches its maximum width of about 40 miles (64 km).
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LOCAL FOLDING

A diagram of the structure is shown in Figures 2 and 3- In Pontiac Township, all the 
volcanic rocks except the intrusive rhyolite dip toward the centre of a wide syncline 
whose axis plunges south and is located near the west boundary of the township. 
East of the rhyolite intrusion, the volcanic rocks dip 50 to 200SW. West of the rhyolite 
intrusion they dip 400 to 500W indicating that an anticlinal area occurs along the 
length of the rhyolite intrusion. In northeastern Pontiac Township, the volcanic rocks 
dip 200 to 400SW. In the southern part of Pontiac Township they dip south to south- 
southwest toward the axis of a second syncline that plunges westward in the northern 
part of Ossian Township.

In the southwestern part of Pontiac Township, foliation occurs in the less com 
petent pyroclastic rocks. Strike and dip of the foliation is N650W and 700 to 900SW. 
The foliation appears to be flexures in the rocks caused by the development of the 
synclines west and south of the more competent intrusive rhyolite.

Dips and strikes of the volcanic rocks are disturbed locally around the small 
rhyolite intrusion located south of the Pontiac Creek Fault; 6,000 feet (1,800 m) from 
the boundary between the Provinces of Quebec and Ontario. The rhyolite intrusion 
appears to have had a doming effect on the surrounding lava flows.

The volcanic rocks in Ossian Township have been folded into a series of alternating 
west-trending synclines and anticlines, which are more isoclinal in the south 1 . The dips 
on the limbs of the folds increase from 450 in the north to 800 in the south. Shearing 
and faulting along the axial traces of the folds also increases southward.

Foliation is strongly developed in the felsic volcanic rocks along the anticlinal axis 
of the fold in northern Ossian Township. Further west along the axis, the intermediate 
volcanic rocks show little or no penetrative deformation.

Faulting

Faults in the area can be roughly divided into three groups according to their 
strike; northeast-trending, north-trending, and southeast-trending faults. The north 
east-trending faults extend across Pontiac and Ossian Townships and are part of a 
regional fault pattern. They occur at regular distances of about 2.0 to 2.5 miles (3 km 
to 4 km) apart and have strikes which vary from N550E to N650E. Most of these 
faults on air photographs form straight lineaments occupied by streams. Where 
exposed in the bedrock, they are shear zones less than 50 feet (15 m) wide with 
minor chlorite and quartz mineralization. The planar shears within these zones are 
usually vertical. Displacements of volcanic map-units are small, probably indicating 
that most of the faults are nearly vertical faults along which the main movement was 
vertical. Some of the faults appear to have been deflected locally to coincide with fold 
axial traces in Ossian Township.

The north-trending faults appear to be vertical, localized faults that are found 
south of Clarice Lake, west of Clarice Lake, in the northwestern corner of Pontiac 
Township, and finally south of Sunrise Lake. Included with these faults is a fault in the

ITwo synclines (see Map 2296 in back pocket) in the northern part of Ossian Township have 
been placed together in error; the most southerly one is an anticline.
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Kilometres

SYMBOLS

Lava flow; top (arrow) from pillows shape and packing. 

Fault; (observed, assumed). 

Anticline, syncline.

Figure 2-A structural interpretation of Pontiac Township.
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Figure 3-A structural interpretation of Ossian Township.
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eastern part of Ossian Township that strikes N150W and continues south into south 
western Dasserat Township, Quebec, and disappears under Cobalt sedimentary rocks 
(Stockwell 1949). The fault has an apparent right-hand movement of 500 feet to 
1,000 feet (150 m to 300 m) and a down-thrown west side. The fault is overlain by an 
esker along its length.

The northwest-trending fcults vary in strike from N250W to N800W, and are 
truncated by the northeast-striking faults. They occur at Wawagoshe Lake, south of 
Mist Lake and north of Sunrise Lake. They appear to be vertical block faults possibly 
related to the northeast-faulting.

ECONOMIC GEOLOGY

Sulphide Deposits

Sulphide occurrences are shown on Map 2296 (in back pocket) in the area extend 
ing about l J^ miles (2.4 km) west of the boundary between Quebec and Ontario, south 
of Clarice Lake and in an area southwest of Wawagoshe Lake. They are composed 
mainly of pyrite and pyrrhotite showings between lava flows, filling the interstices of 
flow tops and along intrusive contacts. The most extensive sulphide deposit occurs 
south of Clarice Lake, 1,000 feet (300 m) from the Quebec boundary. Here, small 
amounts of chalcopyrite and silver are associated with the iron sulphide mineralization. 
Chalcopyrite is also associated with the sulphide deposits west of Wawagoshe Lake 
at the contact between gabbro and dacite, and 2,000 feet (600 m) west of Death Lake 
in felsic volcanic rocks.

Sulphide mineralization also occurs along shears in the felsic volcanic rocks and 
along fault zones. In the vicinity of the Ossian Gold Mine, sulphides form rusty gossans 
of limited extent and contain chlorite and sericite. Disseminated pyrite also occurs 
along the shear planes in the fault that extends northeast through Wawagoshe and 
Mulven Lakes.

Pits have been sunk on many of the sulphide deposits. Many of the pits appear 
to have been made before 1930 (Gledhill 1928, p.25). No known ground geophysical 
work has been done on these occurrences. Traces of packsack diamond-drill core were 
found on an outcrop 2,000 feet (600 m) west of Death Lake and are presumed to have 
been drilled into the pyrite and chalcopyrite occurrence there.

Previously documented exploration work is shown in Table 4.

Fissure Veins

At several isolated localities, fissure veins composed of calcite and/or quartz have 
been found. Most of these veins are narrow, limited in length, and have little or no 
mineralization. Where mineralization is found, it consists of gold, chalcopyrite, and 
pyrite in very small quantities. Most mineralized showings encountered by recent 
diamond drilling are of this type.
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I INFORMATION IN ASSESSMENT FILES OF THE ONTARIO 
DIVISION OF MINES, RESIDENT GEOLOGIST'S OFFICE, 

___________KIRKLAND LAKE, ONTARIO_____________________

FILE NAME
PROPERTY* 

NUMBER
TYPE OF INFORMATION SOURCE OR AUTHOR

Jayco Mines Limited

Allingham, D.J. (Natjo
Gold Mines Limited)
Barbi Lake Copper Mines
Limited
Candore Explorations
Limited

Essberger, J. and
Paquette, G.
Minedel Mines Limited

Noranda Mines Limited 

Paquette, G.

Tresdor Larder Mines 
Limited

Twentieth Century 
Exploration Limited 
Wadge Mines Limited

10

11

Amax Exploration, Inc. None

Geological and Geophysical 
reports (1965)
Geological, Electromagnetic and 
Magnetometer maps l inch to 
200 feet (l :2,400) (1965) 
Geological report (1952) 6 diamond- 
drill hole logs (1952) 
Diamond-drill hole logs and 
location map (1967) 
Geological and Geophysical 
report (1968)
3 diamond-drill hole logs and 
location map (1968) 
Geophysical report (1969)

Report on the property of Ossian 
Gold Mines Limited (May, 1926) 
Report on Ossian Gold Mines 
Limited, assay plans, underground 
plans, and diamond-drill hole logs 
(1928)
Report on Ossian Gold Mines 
(1939)
Diamond-drill hole core assays 
(1936)
Geological, Magnetic and Electro 
magnetic report and maps 
Geophysical report and maps l inch 
to 400 feet (1:4,800), l diamond- 
drill hole log and location map (1970) 
Prospectus (1956)

Geological report on property 
(1957)
Geological report (1949) 
Diamond-drill hole logs (1950) 
Diamond-drill hole logs (1959) 
Electromagnetic and Magnetic 
Survey report and maps (1970) 
Geological and assay reports (1928) 
Report to Baghdad Gold Mines 
Limited (1937)
Report, diamond-drill hole logs and 
underground assay plans (1960) 
Geological and assay reports (1961) 
Geological and assay reports (1961) 
4 diamond-drill hole logs (1963) 
Geological Map, l inch to 1,000 feet 
(1:12,000) of Pontiac Township

Sulmac Exploration 
Services

W.S. Savage, 
W. Gerrie 
J.C. Bragg

W.W. Beaton 

K.J. Benner

Shield Geophysics
Limited
J.W. Morrison

P.E. Hopkins

Sylvanite Gold 
Mines Limited 
J.G. McGregor

W.F. Graham

Shield Geophysics 
Limited

Tresdor Larder
Mines Limited
McPhar Geophysics
Ltd.
W. S. Savage
W.S. Savage
C.L. Heath
Shield Geophysics
Limited
H.F. Strong
S.A. Pain

L.B. Murell

G. L. Holbrook 
J.G. Bragg 
H. J. Benner 
F. J. Sugden

 Numbers refer to property number on Map 2296 in back pocket.
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In north-central Ossian Township at Ossian Gold Mine, a vertical two compart 
ment shaft has been sunk on a gold bearing quartz vein that averages 4 feet (1.2 m) 
wide over a length of 600 feet (180 m). In places near the shaft, underground, the vein 
reaches widths of 20 feet (6 m). The vein quartz is white, and carries scattered cubes 
of pyrite as large as ^ inch (6.4 mm) in size, as well as fine, disseminated pyrite. The 
vein strikes east, and dips 550N in rusty weathering rhyolite tuff.

Small quantities of pyrite, chalcopyrite, and gold occur in quartz veins associated 
with feldspar porphyry dikes that cut the volcanic rocks in the southern part of 
Ossian Township. South of Link Lake, several recent pits have been sunk on a feldspar 
porphyry dike and the nearby quartz veins. The dike is 20 feet to 30 feet (6 m to 9 m) 
wide and 1,300 feet (400 m) long and the quartz veins are 6 inches to 10 inches (15 cm 
to 30 cm) wide and up to 30 feet (9 m) long. The pits reveal scattered pyrite cubes and 
disseminated fine-grained pyrite with specks of chalcopyrite in both the quartz veins 
and in the feldspar porphyry dike.

Immediately west of the western boundary of Ossian Township in Katrine Town 
ship on the Wadge Mines Property, a 515-foot (157 m) deep two compartment vertical 
shaft with 2,000 feet (600 m) of lateral workings was completed. The workings 
intersected gold-bearing quartz veins associated with quartz monzonite. Small amounts 
of pyrite, chalcopyrite, and galena are also reported in the veins (Resident Geologist's 
Files, Ontario Ministry of Natural Resources, Kirkland Lake).

Description of Properties, Mineral Deposits1

JAYCO MINES LIMITED (1)

In 1965, geological, magnetometer, and electromagnetic surveys were carried out 
by Sulmac Exploration Services Limited on a group of claims north of Sunrise Lake 
held by Jayco Mines Limited. Because of the lack of surface mineralization and the 
failure to find any geophysical anomalies in the underlying volcanic rocks, no further 
work was done.

D.J. ALLINGHAM (NATJO GOLD MINES LIMITED) (2)

Natjo Gold Mines Limited was incorporated in 1945 following the staking of a 
group of patented claims on the northwestern shore of Labyrinth Lake by N. Jowsey. 
Following his visit to the property in 1952, W.S. Savage (Resident Geologist's Files, 
Ontario Ministry of Natural Resources, Kirkland Lake) reports:

Some prospecting and geophysical work was done in 1946. Six diamond- 
drill holes were spotted and drilled in 1950 under the direction of J. Jewell, 
consulting geologist.

Details regarding the diamond-drill holes are given in Table 5-
iTable 4 lists the properties for which assessment work is on file in the Resident Geologist's 

Office, Ontario Ministry of Natural Resources, Kirkland Lake.
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Table 5

HOLE
NO.

1

2
3
3A
4
5

DIAMOND-DRILL HOLE DATA FOR D. J. ALLINGHAM PROPERTY

BEARING

N1S 0W
S200E
S30W
S30W
N7 0W
S170E

DIP

45
41
45
60
48
75

FOOTAGE1

787
600
160
886

1,350
502

CLAIM
NO.

53247
43507
43507
43507
53227
53243

REF. POST

No. 2
No. 4
No. 2
No. 2
No. 4
No. 1

DISTANCE FROM
REF. ~~ —

280 feet N,
430 feet S,
245 feet N,
245 feet N,
325 feet S,
670 feet S,

POST

20 feet W
350 feet E
500 feet W
500 feet W
360 feet E
190 feet W

Total 4,285

*To convert footage to metres multiply the amount shown by 0.3048

During bis visit to the property, W.S. Savage made logs of the diamond-drill holes 
which are presently on file with the Resident Geologist, Ontario Ministry of Natural 
Resources, in Kirkland Lake. Except for traces of chalcopyrite over a width of 1.8 feet 
(0.5 m) in diamond-drill hole No. 4, no minerals of economic importance were reported 
in the predominantly felsic volcanic rocks cut by the diamond-drill holes.

BARBI LAKE COPPER MINES LIMITED (3)

In 1967, Barbi Lake Copper Mines Limited diamond drilled one hole 163 feet (49 m) 
long at -60 degrees in a direction of 90 degrees east on claim L99149 northeast of 
Wawagoshe Lake. Several small veins of quartz and calcite cutting quartz gabbro and 
mafic pegmatite were reported. Trace amounts of gold were reported in the three 
samples of diamond-drill core assayed (Resident Geologist's Files, Ontario Ministry of 
Natural Resources, Kirkland Lake).

CANDORE EXPLORATIONS LIMITED (4)

In 1967, Candore Explorations Limited staked a group of claims northwest of 
Glover Lake in Ossian Township. Geological and magnetometer surveys were carried 
out in 1968, and were followed by the sinking of 3 diamond-drill holes totalling 1,297 
feet (395 m) on a reported conductor on the property.

"Blebs" of chalcopyrite were reported in a 3-foot (0.9 m) intersection of white

quartz in diamond-drill hole No. l (Resident Geologist's Files, Ontario Ministry of 
Natural Resources, Kirkland Lake).
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J. ESSBERGER AND G. PAQUETTE (5)

In 1969, electromagnetic and geophysical surveys were carried out by Shield 
Geophysics Limited on a group of claims which are in the southeastern part of Pontiac 
Township and the north eastern part of Ossian Township and were held by G. 
Paquette and J. Essberger. The surveys failed to show any mineralization or any 
conductors in the underlying volcanic flows and pyroclastic rocks, and no further 
work was done.

MINEDEL MINES LIMITED (OSSIAN GOLD MINE PROPERTY) (6)

In his report, Gledhill (1928, p.31) stated:
A large gold-bearing quartz vein was discovered several years ago on claims 

Nos. 11131 and 11132 and a company, Ossian Gold Mines Limited, was formed 
to develop it. A shaft was sunk 200 feet [60 m] and several hundred feet [metres] 
of crosscutting and drifting done.

The vein can be traced for several hundred feet [metres] along surface. It 
averages 4 feet [1.2 m] in width, but at one point near the shaft is 30 feet [9 m] 
wide. The dip is about 55"N. The rock bordering the vein is a Keewatin rhyolite 
porphyry. This rhyolite has been sheered near the vein, the schistosity planes 
dipping steeply southward. Pieces of schist are included in the vein quartz and 
these fragments of schist 'have been heavily pyritized. The quartz is of a milky 
appearance and has been well crushed in places. Pyrite is the chief vein sulphide; 
the gangue minerals besides quartz are sericite and calcite.

When the property was visited (1927) the main vein was being explored 
underground; it is possible that other parallel veins may be found. This vein 
strikes east and traverses obliquely, a large, pink rhyolite flow. It appears that 
where the vein fissure leaves the rhyolite, the mineralization changes from pyritized 
quartz to pyritized chlorite schist. Fair gold values have been shown so far, and 
doubtless further work will extend the deposit.

In a report on Ossian Gold Mines Limited (Resident Geologist's Files, Ministry 
of Natural Resources, Kirkland Lake), P.E. Hopkins stated development as of March 
28, 1928, consisted of the following:

A two compartment vertical shaft 210 feet [64 m] deep with 300 feet and 
500 feet [90 m and 150 m] of lateral work at the 90-foot and 200-foot [27 m and 
61 m] levels respectively; 19 diamond-drill holes with a total footage of 5,500 feet 
[1,700 m] and a considerable amount of surface work.

Much of this surface work is shown on Gledhill's surface plan (Gledhill 1928, p.30). 
When the author (Jensen) visited the property, much of the surface work and the 
original survey lines were overgrown by vegetation.

In the early 1930s the company was reorganized and its name changed to Ossian 
Mines Limited. In 1936, four duplicate diamond-drill holes were drilled to check 
previously high assay results obtained from diamond-drill hole numbers 5, 7, 9, and 3- 
The highest value obtained was 1.04 ounces gold per ton over an 8 inch (20 cm) wide 
zone. All other values ranged from 0.20 ounce gold per ton to nil, with most assays 
less than 0.10 ounce gold per ton (Resident Geologist's Office, Ontario Ministry of 
Natural Resources, Kirkland Lake).
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In 1939, Sylvanite Gold Mines Limited and Dome Mines Limited made surface 
examinations of the property. In a trench, 15 feet (4.6 m) east of the shaft, a channel 
sample returned 0.63 ounce gold per ton over a width of 4 feet (1.2 m) across the 
quartz vein in both examinations (Resident Geologist's Office, Ontario Ministry of 
Natural Resources, Kirkland Lake).

In the late 1940s Ossian Mines Limited was again reorganized and its name 
changed to Minedel Mines Limited. No further work has been reported since then.

NORANDA MINES LIMITED (7)

In 1970 and 1971, Noranda Mines Limited carried out electromagnetic, magnetic, 
and geological surveys south of Wawagoshe Lake on 4 contiguous claims. No signifi 
cant geophysical anomalies or mineralization were discovered in underlying volcanic 
and gabbroic rocks. The property was consequently dropped by Noranda Mines 
Limited.

G. PAQUETTE (8)

In 1969, electromagnetic and magnetometer surveys were conducted on a group 
of 12 claims by Shield Geophysics Limited north of Waterhen Lake, Ossian Township. 
The surveys showed a bedrock conductor was present in the volcanic rocks on claim 
L105177 and a diamond-drill hole 625 feet (190 m) long (at -600, N1020W) was put 
down through the underlying volcanic rocks. At a depth of 385 feet (117 m), 0.01 
percent copper and a trace of gold were encountered in a quartz-carbonate vein over 
a width of 2.5 feet (0.8 m). No further work was done.

TRESDOR LARDER MINES LIMITED (9)

This company holds a group of 11 contiguous, patented claims; two of which 
occur in Ossian Township southwest of Glover Lake. In 1950, two diamond-drill holes 
at -700, S300E, and -550, S350E respectively, were sunk in the southeastern corner of 
claim L51497 to investigate at depth a small shear zone containing quartz-carbonate 
stringers to the south in McGarry Township on claim L51493- In diamond-drill hole 
number l "specks" of chalcopyrite in quartz-carbonate veins cutting dacite were 
encountered between 12 and 310 feet (3.7 and 94.5 m) and in diamond-drill hole 
number 2 "specks" of chalcopyrite in andesite at 294 feet (89.6 m), (Resident Geolo 
gist's Office, Ontario Ministry of Natural Resources, Kirkland Lake). No further work 
is reported on the two claims in Ossian Township.
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TWENTIETH CENTURY EXPLORATIONS LIMITED (10)

In 1969, the company had magnetometer, electromagnetic, and geological surveys 
conducted on its group of 12 claims in central Ossian Township by Shield Geophysics 
Limited. No bedrock anomalies were found except the magnetic anomaly associated 
with magnetite-rich hornblende gabbro in the southwestern corner of the property. 
The remaining part of the property is underlain by intermediate volcanic and pyro 
clastic rocks.

WADGE MINES LIMITED (11)

This property is located on claims L72716 and L72622 in southwestern Ossian 
Township, and on claims L27714 and L72615 in the adjacent Township of Katrine. 
Mafic volcanic rocks intruded by quartz monzonite and feldspar-hornblende porphyry 
underlie the property. Gold-bearing quartz veins occur on claims L72714 and L72715 
in Katrine Township and are described by Hogg (1964, p. 13) as follows:

Quartz veins and breccia zones occupy near-vertical fractures striking north 
west. The veins are narrow and extend from a few inches to over 3 feet [0.9m] 
in width. Four main veins are indicated on the surface. These have been reported 
to contain pyrite, chalcopyrite, minor galena, and some gold values. Two veins 
have been investigated underground and appreciable amounts of ore-grade material 
were indicated to be present in them.

The entire record of the development work is incomplete but considerable 
surface trenching was undertaken and a 515-foot [157 m] deep two-compartment 
vertical shaft was sunk in 1925-26. A total of 2,000 feet [600m] of lateral work 
was completed on four levels.

Records indicate that 13,000 feet [4,000 m] of diamond drilling was under 
taken on the property, but information on this earlier work has not been found.

Wadge Mines Limited, in May 1962 (May 1963) collared two 100-foot 
[30.5m] diamond-drill holes on the southern projection of the veins on claim 
L72714 for assessment purposes. The two holes intersected syenite (quartz mon 
zonite?), and a narrow quartz-carbonate section gave an assay in gold.

Two additional diamond-drill holes totalling 201.5 feet (61 m) were put down on 
claim L72622 by Wadge Mines Limited in May, 1963.

RECOMMENDATIONS FOR FUTURE EXPLORATION

Pontiac Township is relatively unexplored. Sulphide occurrences south of Clarice 
Lake should be checked, as they may be indicators of greater mineralization at depth. 
The intrusive rhyolite to the west of Clarice Lake is thought by the writer to represent 
a high level in a volcano. Therefore, deep-level exploration should be considered, 
particularly below the occurrence of surface sulphide mineralization.

Extensive felsic pyroclastic rocks crop out west of the rhyolite intrusive. They are 
thought to extend west under the intermediate volcanic rocks and crop out in Ben
32



Nevis Township along the axis of an anticline (Jensen 1971a). In Ben Nevis Township 
the felsic volcanic rocks are mineralized by sphalerite, galena, chalcopyrite, gold, silver, 
and arsenopyrite along small shear zones. The mineralization possibly extends east 
ward, making the syncline a potential area for major sulphide deposits.

Similarly, the syncline in the northern part of Ossian Township should be con 
sidered a potential area of sulphide deposition. Here, the felsic volcanic rocks dip 
south below the intermediate volcanic rocks, and re-emerge along the axis of an 
anticline as sheared pyritiferous rocks. How far south of the anticline the felsic 
volcanic rocks extend is not known. This area may represent additional potential 
ground for future exploration.
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Assessment work, table ................. .2'
Property description ..................... 3i
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Zeolites .............................. 11. IS

40











SYMBOLS
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Glacial striae.

Esker.

Small bedrock outcrop.

Area of bedrock outcrop.

Bedding, top unknown; (inclined, ver 
tical).

Lava flow; top (arrow) from pi/lows 
shape and packing.

Schistosity; (horizontal, inclined, ver 
tical).

Geological boundary, observed.

Geological boundary, position inter 
preted.

Fault; (observed, assumed). Spot indi 
cates down throw side, arrows indicate 
horizontal movement.

Jointing; (horizontal, inclined, vertical). 

Anticline, syncline, with plunge. 

Drill hole; (vertical, inclined).

Shaft; depth in feet.

Magnetic attraction.

Muskeg or swamp.

Motor road.

Other road.

Trail, portage or winter road.

Building.

District boundary with mileposts, 
approximate position only.

Interprovincial boundary with mileposts, 
approximate position only.

Township boundary, meridian or base 
line, with m/leposts, approximate posi 
tion only.

Property boundary, approximate posi 
tion only.

Surveyed line, approximate position 
only.

Location of mining property, surveyed. 
See list of properties.

Location of mining property, unsur- 
veyed. See list of properties.

PROPERTIES, MINERAL DEPOSITS

PONTIAC TOWNSHIP

/. Jayco Mines Ltd. [1965]

	OSSIAN TOWNSHIP
2. Al/ingham, D, J, (Natjo Gold Mines Ltd.).
3. Barbi Lake Copper Mines Ltd.
4. Candore Explorations Ltd.
5. Essberger, J. and Paquette, G,
6. Minedel Mines Ltd. ~ .
7. Noranda Mines Ltd.
8. Paquette, G.
9. Tresdor Larder Mines Ltd.

10. Twentieth Century Explorations Ltd.
11. Wadge Mines Ltd.

Information current to December 31st, 1969. 
r—On/y former properties on ground now open for stak- 
\ ing are shown where exploration information is avail- 
l able a date in square brackets indicates last year of 
j .,Mnen6QwtK?ffM} exploration activity. For further in- 
'—iormation see report.

ONTARIO 
DIVISION OF MINES

HONOURABLE LEO BERNIER, Minister of Natural Resources
DR. J. K. REYNOLDS, Deputy Minister of Natural Resources

G. A. Jewett, Executive Director. Division of Mines E. G. Pye, Director, Geological Branch

Map 2296
Pontiac and Ossian Townships

Scale, l inch to 50 miles 

N.T.S. Reference 320/4,320/5

LEGEND .

CENOZOIC*

QUATERNARY

PLEISTOCENE AND RECENT

Sand, gravel and clay.

UNCONFORMITY

PRECAMBRIAN6
MIDDLE TO LATE PRECAMBRIAN 

(PROTEROZOIC)

KEWEENAWAN

7 Diabase (dikes).

6 Un subdivided.
Ga Quartz diorite.
66 Granodiorite.
6c Quartz monzonite.
6d Feldspar porphyry (dikes).

INTRUSIVE CONTACT

INTERMEDIATE INTRUSIVE ROCKS

5 Unsubdivided.
5a Microdiorite (magnetic).

INTRUSIVE CONTACT

MAFIC INTRUSIVE ROCKS

4 Unsubdivided.
4a Gabbro and quartz gabbro.
4b Diorite and Quartz diorite.
4c Hornblende gabbro.
4d Magnetite-rich gabbro.
4e Mafic pegmatite.

INTRUSIVE CONTACT

VOLCANIC ROCKS

FELSIC VOLCANIC ROCKS
3 Unsubdivided.
3a Massive rhyodacite and rhyolite.
3b Leucophyre (dikes).
3c Rhyodacite or rhyolite agglomerate 

or flow breccia.
3d Rhyodacite or rhyolite tuff breccia or 

lapilli tuff.
3e Rhyodacite or rhyolite tuff and ash.
3f Amygdaloidal rhyodacite or rhyolite.
3g Rhyodacite or rhyolite feldspar por 

phyry.
3h Rhyodacite or rhyolite quartz por 

phyry.

INTERMEDIATE VOLCANIC ROCKS

2 Unsubdivided.
2a Massive andesite or dacite (includes

some diorite). 
2b Pillowed andesite or dacite lava

flows. 
2c Andesite or dacite block lava and

flow breccia.
2ct Andesite or dacite agglomerate, 
2e Andesite or dacite tuff breccia or

lapilli tuff.
2{ Andesite or dacite tuff. 
2g Amygdaloidal andesite or dacite. 
2h Andesite or dacite feldspar porphyry. 
2j Dacite quartz porphyry.

MAFIC VOLCANIC ROCKS
1 Unsubdivided.
la Massive basalt or basaltic andesite

(includes some gabbro). 
1b Pi/lowed basalt or basaltic andesite, 
le Basalt or basaltic andesite block lava

and flow breccia. 
Id Basalt or basaltic andesite tuff

breccia.
le Variolitic basalt, 
lg Amygdaloidal basalt. 
1h Basaltic andesite feldspar

porphyry.

Silicified zone.

Au Gold.
carb Carbonate.
cp Chalcopyrite.
ep Epidote.
po Pyrrhotite.
py Pyrite.
q Quartz.
qc Quartz carbonate.

a Unconsolidated deposits. Cenozoic deposits are rep 
resented by the lighter coloured parts of the map.

b Bedrock geology. Outcrops and inferred extensions 
of each rock map-unit are shown respectively, in deep 
and light tones of the same colour. Where in places a 
formation is too narrow to show colour and must be 
represented in black, a short black bar appears in the 
appropriate block.

SOURCES OF INFORMATION

Geology by L. S. Jensen and assistants, Geological
Branch, 1970.
Geology is not tied to surveyed lines.

Preliminary maps; P.629, Pontiac Township and 
P.630, Ossian Township, scale 1 inch to X mile, 
issued 1971.

Cartography by C. C. Cashin and assistants, Surveys 
and Mapping Branch, 1973.

Base maps derived from maps of the Forest Resources 
Inventory, Surveys and Mapping Branch.

Magnetic declination in the area was approximately 
10" W., 1970.
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