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BUILDING STONES AND OTHER INDUSTRIAL MINERALS 
OF THE SUDBURY AREA

INTRODUCTION

The Sudbury area counts under its natural resources several rock deposits with 
potential for industrial mineral development. Some of these deposits have reached 
production stage (building stone, silca, garnet) while others have been frequently 
examined (feldspar, kyanite, vermiculite) for this purpose. The report at hand is 
concerned with some of the industrial mineral commodities but it Is not exhaustive by 
any means. Construction aggregates are not included. Neither are the potential resources 
of niobium and apatite in carbonatite-alkalic complexes of the Lake Nipissing area. These 
will be part of a future mineral deposits study (Vos and Stevenato, in progress). Silica 
resources and silica operations have been discussed in detail in "Silica in Ontario 11 by 
D.F. Hewitt, 1963, ODM IMR No. 9 and in a 1978 supplement to that report: OGS, OFR 5236 
by M.A.Vos.

O O
The area under investigation is bounded by latitudes N45 15' and N47 00', by the 

Ottawa River to the northeast and Georgian Bay to the west. Arterial highways 69, 17, 
533, 537, 545 and numerous township and secondary bush roads provide easy access to most 
of the deposits, (see fig. 1) Fieldwork for this project involved description and minerologica 
examination of each site. Samples were taken for laboratory analysis where required. 
The operational history, claim status and potential reserves of the deposits were investigate*

In the report a discussion of the geological setting of the Grenville Province, with 
special attention to the anorthosite suite of rocks and the micaceous quartzose gneisses 
is followed by a description of deposits by commodity i.e. building stone, silica, feldspar 
kyanite, garnet and vermiculite.
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GEOLOGICAL SETTING OF THE GRENVILLE PROVINCE

The Sudbury area straddles the boundaries of three geological "Provinces", each 
characterized by its own geologic history and rock associations. (See figure 2 ;. The 
oldest crustal rocks are found in the Superior Province to the north and northwest. 
They are described (Lumbers 1971b, p 91) as: "... isoclinally folded mafic and felsic 
volcanic rocks, greywacke and minor iron formation regionally metamorphosed under 
greenschist facies conditions and intruded and contact metamorphosed by granitic rocks 
and a few mafic dikes and sills."

To the south and southeast these Early Precambrain rocks are unconformably overlain 
by Middle Precambrian sediments of the Southern Province. Early representatives 
consisting of arkose, quartzite, argillite, conglomerate, some greywacke and marble 
and a few felsic to mafic volcanic units are seen to overlie the Superior Province 
assemblage in northwestern Pardo Township (after Lumbers 1971b,p 91). Metamorpnism rarely 
exceeds lower almandine-amphibolite facies ana is normally ot lower-ranked greenschist 
facies. West of here the later Gowganda and Lorrain Formations, belonging to the 
Huronian Supergroup of sediments, are prevalent. Pardo Township, not far from the River 
Valley area, is also the meeting place with rocks of the third geological province, the 
Grenville. The northeasterly trending Grenville Tectonic Zone with a Boundary Fault 
delineating the Grenville Province, cuts through here. In Ontario, it stretches from 
Killarney in the southwest to Lake Timiskaming in the northeast. The major distinguishing 
characteristic of the Grenville Province rocks, particularly in the Tectonic Zone, is 
their higher degree of metamorphism. Lumbers (1971 p.90,91) describes the rocks as 
follows:

"The Grenville Province is underlain mainly by high rank (Almandine-amphibolite 
facies) metamorphic metasedimentary gneiss, anorthosite suite intrusive rocks, minor 
granitic and mafic intrusive rocks, and late granite pegmatite dikes. Most of the 
metasediments are locally migmatitic due to partial melting during high-rank regional 
metamorphism, and most of the intrusive rocks predate the high rank regional metamorphism 
and are thus recrystallized and gneissic."

Some late diabase and lamprophyre dikes particularly in the western part of the 
River Valley anorthosite complex and believed by Lumbers(1971b,p.93) to be genetically 
related to the complex, post-date this high rank regional metamorphism and are not 
recrystallized.

Rocks south of the Grenville Front are partly of the same age and origin as those 
of the Southern Province i.e. Middle Precambrian sediments deriving from the Early 
Precambrian Superior Province craton to the north (Lumbers 1975, p.10,49).

Whereas the Southern Province sedimentation is characteristic of shallow water 
wave-sorted deposition (continental shelf), the rocks farther south are less well sorted 
and more characteristic of deep water euogepaynclinal deposits.

The Grenville Front Boundary Fault more or less coincides with what is perceived as 
the margin of an Early Precambrian continent (Superior Province) against which rocks 
of the Grenville Province were subsequently flattened and steeply folded "... with only 
minor apparent vertical and lateral offset along the Boundary Fault, despite the 
contrast in metamorphic grade across the Fault" (Lumbers, 1975, p J.O , 11). The Tectonic 
Zone, up to 32 kilometers (20 mi.) wide, is superimposed upon earlier structures in both the 
Greville and Southern Provinces. "Near its northwestern margin, high metamorphic rank 
gneisses of the Grenville Province are in fault contact, along the Grenville Front Boundary 
Fault, with low metamorphic rank rocks of the Southern Province" (Lumbers 1975, p. 11). 
Some shallow water deposits are intercalated with the Grenville Province rocks. They 
are now represented by feldspathic, muscovitic and quartzose gneiss equivalent to 
"moderately to well sorted, slightly ferruginous, arkose, subarkose and minor orthoquartzite 
with some intercalated aluminous, clay-rich material deposited in a near-shore environment 
under the influence of wave action" (Lumbers 1975, p. 48), Some calcareous sandstone, 
now represented by calc-silicate gneiss, is widespread. The contrast of high-rank 
metamorphism of the almandine-amphibolite facies in the Grenville Series with low-rank 
metamorphism of the greenschist facies in the Southern and Superior Provinces across the 
Boundary Fault has led many geologists to question the underlying conditions. For 
sillimanite and kyanite mineral assemblages as found southeast of the Boundary Fault in 
Dill Township.Kwak's (1971, p . 1333 ) experiments suggest temperatures of 670O to 750^0 and 
pressures of 6.3 to 7.3 K bars equivalent to deep burial of 15 to 20 kilometers before 
uplift to its present horizon.
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This relative difference in depth of burial and subsequent uplift of rocks on 
either side of the Boundary Fault cannot be maintained, however, in the face of 
stratigraphic relationships of sediments and condition of intrusive bodies straddling 
the Grenville Front Boundary Fault (Lumbers, 1975, p.106). The difference in metamorphic 
grade on either side of the Boundary Fault, according to Lumbers, must have been caused 
by excessive pressures induced tectonically and a higher geothermal gradient in the 
Grenville Province.

Middle Precambrian sedimentation, according to Lumbers (1980) took place between 
2.5 and 1.6 billion years ago; high-rank metamorphism (alteration of rocks mobilized 
under elevated temperatures and pressures) culminated between about 1.3 and 1.0 billion 
years ago, the period of "Grenvillean Orogeny". In the Grenville Front area metamorphism 
changed alumina-rich sediments into kyanite-garnet deposits. Metamorphism affected the 
anorthosite bodies which must have been emplaced in advance of or during the high rank 
regional metamorphism (1.5 to 1.1 billion years ago). Pegmatite intrusion followed 
during the waning stages (1.1 to 0,9 billion years ago) of this orogeny.

Anorthosite suite rocks underlie a large part of the Grenville "Province in 
Ontario. They intrude mid-Precambrian clastic siliceous aetasediments in the north but 
are absent in the Late Precambrian metavolcanic-rich supracrustal sequence. They have 
varying degrees of metamorphism imprinted on them, depending on their time of emplacement 
relative to the Grenville Orogeny and their nearness to the intensely deformed Grenville 
Front Tectonic Zone. Lumbers (1975, p.93) summarizes some trends in the Burwash area 
that can account for Grenville Province anorthosites in general:

"All the plutons have intensely deformed gneissic borders, but within the 
interior portions of plutons lying outside of the Grenville Front Tectonic Zone, 
massive phases, showing relict primary igneous textures and mineralogy are common. 
Plutons within the Grenville Front Tectonic Zone, on the other hand, are more 
intensely deformed than those outside of the Tectonic Zone and rarely contain 
massive phases in their interiors. Crosscutting relationships were noted among 
members of the suite in most of the plutons and indicate that the more calcic rocks 
are intruded by the more potassic and siliceous rocks. In general, the various 
members of the suite were emplaced in the following order from oldest to youngest: 
1) anorthositic, gabbroic, and ultramafic rocks, 2) dioritic and tonalitic rocks, 
3) sodic syenite, 4) monzonitic rocks, and 5) quartz syenite and quartz monzonite."

ANORTHOSITE

The anorthosite suite of rocks can be classified on the basis of mafic mineral 
content (eg. pyroxene, amphibole, biotite, magnetite, ilmenite) according to Buddington's 
system (1939):

Z mafics

anorthosite 0-10
gabbroic anorthosite 10 - 22.5
anorthositic gabbro 22.5 - 35
gabbro 35 - 65
mafic gabbro 65 - 77.5



Anorthosite and gabbroic anorthosite comprise most of the rock suite with minor 
amounts of the latter three. Around the margins of the intrusive, local outcrops of 
associated finer grained mafic and ultramafic rocks are found. These rocks as well 
as associated tonalite, diorite and felsic rocks all grade into one another and 
petrologic evidence and extensive field work carried out by Lumbers (1975, p.73) shows 
that there is a genetic relationship between them.

There are several generalizations that can be made about anorthosite and gabbroic 
anorthosite rock.

(1) The rocks become more mafic and finer grained as one proceeds from the 
interior to the margin of the intrusive.

(2) The rocks become more deformed towards the margin.

(3) The rocks grade from a dark grey or black to a lighter grey to white colour 
as deformation and metamorphism increases (to the margin).

(4) Textures become more distinguishable as the degree of metamorphism increases 
and as the concentration of mafics increases. The massive anorthosites in 
the interior have relict primary igneous textures and mineralogy. As the 
metamorphism and the percent mafics generally increases towards the 
margin, there is a tendency to find well defined compositional layering 
with alternating layers rich in mafics and plagioclase. In the Burwash 
area, Lumbers (1975,p.74) found mafic layers up to 2 feet thick and continuous 
for up to 200 feet but smaller discontinuous layers are more typical. 
Preferred orientation of the mafics results in a gneissic texture in the 
gabbroic anorthosite.

The before-mentioned generalizations can best be explained wholly or partly by 
cataclastic metamorphism. Cataclasis is the result of severe mechanical deformation 
accomplished by bending, breaking and granulation (due to rotation) of mineral grains 
without chemical reconstitution. The crystals are flattened at right angles to the 
mechanical stress, giving the rock a texture similar to- a mortar texture. It is generally 
confined to the vicinity of faults and over-thrusts, such as the Grenville Front 
Tectonic Zone.

Pyroxene and plagioclase, the primary minerals of anorthosite rocks, respond 
differently to cataclastic deformation. "The pyroxene acts in a ductile manner and gives 
rise to stretched lenses, whereas the plagioclase behaves as a brittle material and is 
crushed and recrystallized." (Franconi, 1975, p.60)

Evidence of a mortar texture around bytownite margins and coronas of biotite 
and/or hornblende around pyroxenes are the first signs of cataclastic deformation in a 
black anorthosite. The mortar texture in this case would show up as large plagioclase 
crystals separated by tiny amounts of granulated plagioclase that has been crushed along 
the crystal margins. As cataclastic deformation increases, the granulated matrix goes 
through two stages. First, the plagioclase crystals are crushed but not recrystallized. 
The lamellae are twinned, bent, broken and xenomorphic. Secondly, the grains are 
recrystallized, the twinning is lost and a polygonal texture results. This process 
may continue until the plagioclase phenocrysts have been completely crushed and 
recrystallized. Thus, it is obvious that as the degree of cataclastic deformation 
increases, the relative grain size of the plagioclase decreases. This partly explains 
the finer grain size of the margins of the complex since the margins took the brunt of 
the Late Precambrian high rank regional metamorphism and at the same time may have 
acted as a protective wall to the interior parts of the intrusive. In this context 
the relative grain size is an indicator of the extent of cataclastic deformation of 
the anorthosite.
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The extent of cataclasis also determines the colour of the anorthosite. The character 
istic black colour of the quarried River Valley building stone is believed to be due to small 
quantities of iron and/or titanium oxides (hematite, magnetite and expecially ilmenite) 
that can be found in the translucent bytownite crystals as evenly spaced, homogenous 
minute inclusions. As cataclasis increases, these inclusions are somehow released from 
the bytownite and accumulate as aggregates or lenses of opaque material, between the 
bytownite crystals. Thin section examination verifies this. As more and more inclusions 
are released, the black anorthosite loses its characteristic colour and turns to a 
grey and ultimately to a white anorthosite when all of the inclusions are released. A 
white anorthosite is usually completely crushed and recrystallized with the plagioclase 
grains forming an equigranular, polygonal sugary texture that forms a very tough rock.

In St. Gidion, Quebec, there is evidence to refute the idea that cataclastic deformation 
releases the ilmenite inclusions to produce a change in colour. Osbourne (1934, p.40) 
found that the level of cataclasis is relatively high here but the black-colour has been 
retained. He also noted that the black anorthosite was more resistent to weathering compared 
to the grey. He believed that the retention of the ilmenite inclusions may have had 
something to do with this property.

At different .intensities of cataclastic deformation several changes can happen to the 
mafic minerals synonymous with changes in the plagioclase. The primary pyroxene minerals 
can be altered (by hydrothermal or magmatic reaction) to several secondary minerals, 
including uralite (a fibrous hornblende) and hornblende. These mafics can be further 
altered to biotite. Potassium is released during crushing which goes to form the biotite. 
Chlorite can also be found as a common pseudomorph after pyroxene, hornblende or biotite, 
The extent of alteration often stands in direct relation to the degree of cataclastic 
deformation.

As stated earlier, ferromagnesian minerals respond to cataclastic deformation in a 
ductile manner that results in recrystallized "stretched lenses" that ultimately 
transform to continuous streaks. These stretched lenses impart a. gneissic texture to the 
rock of varying extremes corresponding to the degree of deformation and the mafic mineral 
content of the rock. The streaks accentuate the gneissic foliation. Since an anorthosite 
has less than ten percent mafic minerals, the gneissic texture when imparted to the rock 
under intense cataclastic deformation is not very obvious. As the outcrops grade to a 
more gabbroic composition, rock under identical metamorphic conditions would have a more 
pronounced gneissic texture due to the increased content of mafic minerals.

Anorthosites of the River Valley Area

The River Valley anorthosite is part of the largest anorthosite suite intrusive in 
Ontario and it hosts several building stone quarries. Lumbers (1971, p.92) describes an 
elliptically shaped body covering about 50 square miles in southeastern Janes, northeastern 
Henry, northern Crerar, Dana, Mcwilliams and Gibbons Townships (see fig 3) . One of the 
northwest extensions of this body crosses the Grenville Front Tectonic zone in southwest 
Pardo Township; here it intrudes metasediments of the Huronian Supergroup and Nipissing 
Diabase and associated granophyre of the Superior Province; it is cataclastic, locally 
massive, and was subjected to low-grade metamorphism

On the southeast side of the Grenville Front the anorthosite suite within the Grenville 
Front Tectonic Zone is characterized by gneissic textured rocks reflecting high-grade 
regional metamorphism. There are local massive zones with primary igneous textures and 
mineralogy in the intrusive interior, predominantly in the eastern lobe of the complex 
where the "black anorthosite" deposits can be found. In the trade the rock is referred 
to as "black granite". The gneissic western lobe "is similar in lithology to the eastern 
lobe but is slightly more mafic" (Lumbers 1971, p. 92) and lacks the black coloured stone.

The River Valley anorthosite suite does not show an even gradation from coarse to fine, 
massive to deformed, dark to light, etc. for rocks from the middle of the intrusive to 
the margin. Most of the suite has a gneissic texture. This is mainly due to the exposure 
of the complex to high grade regional metamorphism within the Grenville Front Tectonic 
Zone. Anorthosite found external to the Tectonic Zone generally has a greater percentage 
of massive components since the orogeny did not have as strong an affect. Any preferred 
trends in .the River Valley black anorthosites and gabbroic anorthosites around the margins 
conform to the list of generalizations mentioned previously. The margins are finer grained, 
lighter, more deformed and gneissic, Cataclastic deformation is thus stronger around the 
margin where the anorthosite suite borders the surrounding biotite gneiss host rocks.
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The degree of cataclastic deformation is not extensive for the black anorthosite and the 
alteration minerals can be found around the rims of the pyroxene grains in the form of 
a corona texture. Uralite is an exception since it tends to alter most of the pyroxene 
grain but preserves the original pyroxene shape and its primary structures. Grey 
anorthosite at the margin of the intrusive mentioned before shows signs of more extreme 
cataclasis as the uralite secondary mineral is further altered around the rim to both 
biotite and small garnets. Rarely, small amounts of very fine secondary free quartz are 
seen.

Although the plagioclase in the black anorthosite quarries is consistently of a by 
townite vAn65-85) composition, there are variations In the mafic minerals. Ttu. Dana quarry 
mafic minerals are primary hypersthene and augite with chlorite alteration rims. The 
Erana quarries have as mafic minerals, secondary uralite with biotite alteration rims. 
The River Valley Stone Manufacturing Co. mafic mineral constituents are primary olivine 
and augite.

The interior of the anorthosites is inconsistent. Both the St. Charles anorthosite in 
Ontario and the St. Jean Anorthosite in Quebec have localities where massive and deformed 
rocks are interlayered. According to Rousell (1978, p. 168) "it may well be that all 
the rocks were at or near the threshold of the physical conditions necessary for flow."

In the River Valley area, the Erana Mines area provides a good example of the inconsis 
tency of the interior of the intrusive. The main quarry is in a coarse-grained massive black 
anorthosite. Just to the south near the end of the Erana Mines Road a coarse-grained 
massive grey anorthosite is found. Relative to the black, the bytownite crystals of the 
grey stone have been granulated to a greater degree around the margins and the twinning 
is indistinct. Also, small garnets and interstitial opaques are associated with the 
mafic minerals. These are all signs of a higher degree of cataclastic metamorphism. 
Six-tenths of a kilometer (3/8 of a mile) south-southeast of the main quarry is an outcrop 
of coarse, slightly gneissic hornblende anorthosite that is more sodic than the nearby 
black rock. Adjacent to and in contact with the black anorthosite is a small outcrop 
of fine grained massive black anorthosite. Just to the north inside Dana and Mcwilliams 
Townships, Quebec Metallurgical Industries Ltd. tested a rock identical to that in Erana's 
main quarry, except for its finer grain. So, as one can see, distinct trends within the 
interior of the intrusive are not necessarily manifest.

Not all of the River Valley anorthosite is as inconsistent as the Erana Mines Area. The 
Dana Black Granite quarry is close to the middle of the intrusive and is surrounded by 
several hills of black rock identical to the quarry stone. Erana is located in between 
Dana and the River Valley Stone Manufacturing Co. at the margin of this intrusive body.

Micaceous Quartzose Gneiss

The micaceous quartzose gneisses south of the Boundary Fault are thought to be of similar 
age and origin as the Middle Precambrian rocks of the Southern Province. They were 
deposited in a shallow-sea, near shore environment, presumably in a miogeosynclinal furrow 
parallel to the margin of an Early Precambrian continent. Lumbers (1980, p.11, 12) 
proposes the following scenario:

"Southeast of the Boundary Fault, the Grenville Province contains two geosynclinal 
supracrustal accumulations of contrasting age and lithology. The older accumulation, 
deposited during the Middle Precambrian between 2.5 and 1,8 b.y. ago, is confined to 

- the northern two-thirds of the Province and consists mainly of clastic siliceous
metasediments deposited in deep water below wave-base. Near the northwestern margin of 
the Grenville Province, the older accumulation rests unconformably upon Early Precambrian 
rocks extending across the Boundary Fault into the Grenville Province from the Superior 
Province (Lumbers, 1978). The base of this accumulation is marked by a coarse clastic 
sequence deposited largely in deep water below wave-base, probably in a submarine fan 
environment (Lumbers, 1978). The coarse facies gradually changes into thinly bedded, 
medium-grained metagreywacke and meta-argillite which could represent a facies change 
to outer fan turbidites. These rocks were deposited in a linear depression or trough 
along the northwestern margin of the Grenville Province and are correlative with the 
lower part of the Huronian Supergroup in the Southern Province (Lumbers, 1978). South 
of the trough metasediments, the supracrustal rocks contain several major units of 
moderately-to well-sorted arkose, subarkose, orthoquartzite, aluminous clay-rich material, 
and rare iron formation and marble deposited in a nearshore environment under the 
influence of wave action. These units are intercalated with thick sequences of impure 
metasandstone and meta-argillite containing much more potassic feldspar than the deep 
water facies of the trough. If these rocks are part of the trough sequence, then they 
mark an important change in the paleogeography of the developing Middle Precambrian 
geosynclinal accumulation. Alternatively they could represent a younger Middle 
Precambrian sequence deposited upon the deep water facies of the trough.



The aesthetic appearance of the gneissic metasediments is largely due to micaceous zones 
displaying parallel crenulation ridges and furrows at about 3 cm. intervals in the 
bedding planes. Extensive measurement has shown that the lineations approximately parallel 
the direction of the Tectonic Zone eg. the miogeosynclinal furrow, when the attitude 
of the planes is stereographically corrected to a horizontal position. The possibility 
that these "crenulations" are authentic primary sedimentary ripple mark structures suggests 
itself. Additional credence is lent by the stereographic correction of a disconformable 
contact which, after correction, is found dipping 18 SE. These results support 
shallow-water deposition from a northwesterly source into a northeast trending 
miogeosynclinal furrow.

Micas are responsible for the different colours of the quartzose gneiss. Colouration 
varies from pale green and red to dark green and red, plus silver and grey. In a study of 
muscovite colouration of pegmatitic mica used in the electronics industry, Heinrich and 
Levinson (1952, p.46) concluded:

"The rose muscovites owe their delicate and unusual color, therefore, not to the mere 
presence of either Fe or Mn, nor even to their combined presence, but to the essential 
absence of Fe^ and the equality or predominance of Mn^4" with respect to Fe^4"-

This conclusion is substantiated by Jacobson and Webb (1946) who found that in their 
zoned mica books the green part had a higher Fe/Mn rati^ than the rose part."

In a study of the colour differences in biotite the following results were obtained by 
Hall (1941, p.32) :

"Red-brown biotite - High Ti02 4- high FeO 4- low MgO 
High Ti02 4- low FeO 4- high MgO

Blue-green biotite * High FeO-Ti02 4- low MgO 
MgO - Fe

Biotite ~ High FeO * low Ti02 * low MgO 
Low FeO -f Ti02 + high MgO

Brown biotite - High FeO + low Ti02 + low MgO 
FeO - MgO + low

It will be seen that each of the various colour -varieties of biotite may be formed in 
two different ways. It will also appear from the above that the colour effect 
produced by titania is dominant over that produced by iron unless titania is masked 
by a large amount of magnesia."

Analysis of three muscovite samples, separated from micaceous quartzites in McAuslan 
Township by crushing, water flotation and Franz Magnetic Separator, produced the following 
results:
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Table 1; Three Muscovite Samples, McAuslan Township

Oxide

Si02

A12 03

Fe2 0 3

Fe2 0

MgO

CaO

Na2 0

K2 0

H2 0-

co2

P2o5

S

MaO

Total

FeO/MnO

Specific

Element

Ba

Co

Gr

Cu

Li

Ni

Zn

Red Muscovite

44,8

35.1

3.89

0.31

0.60

0.07

0.58

9.87 

2.30

0.80 

0.51 

0.71

0.02 

0.01

0.12

99.7

2.58

Gravity 1 . 61

Red Muscovite

3000 ppm

Q "pTjffl

45 ppm

6 ppm

4 ppm

8 ppm

10 ppm

Green Muscovite

46.3

27.3

5.43

0.61

3.58

0.12

0.01

10.7 

1.81

0.53 

0.62 

1.20

0.03 

0.1

0.10

98.1

6.1

2.86

Green Muscovite

1400 ppm

22 ppm

144 ppm

5 ppm

50 ppm

12 ppm

180 ppm

Gray Muscovite

45.9

30.4

5.10

1.08

1.86

0.37

0.92

10.2 

1.75

0.80 

0.62 

0.91

0.02 

0.10

0.06

100.0

3.15

Gray Muscovite

1500 ppm

14 ppm

115 ppm

10 ppm

28 ppm

13 ppm

75 ppm

* Analyses Geoscience Laboratories, Ontario Geological Survey
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Apparently substantial quantities of iron, magnesium and titanium are involved in the 
colouration but more analyses would be necessary to determine the interrelationship of 
composition and colour.

The relationship of colour and specific gravity suggests a preferred sedimentation 
sequence of the original material. According to the values obtained, pure quartzite and 
quartzite with red mica would be expected to occur farthest from the source, or near the 
top of a stratigraphic sequence, while green and gray mica would be associated with 
earlier or less far removed deposits lower in the sequence. This order of sedimentation 
will be referred to later in a description of individual deposits.

Gneisses of Mclaren Bay, McAuslan Township

The metasediments of McLaren Bay are described by Lumbers (1969, p.62) as "...quartzose 
and muscovitic gneiss derived from well sorted, quartz-rich sandstones containing 
intercalated shale and orthoquartzite". Locally these formations have been folded into 
an anticlinal structure with a northwest trending fold axis.

Metamorphism has caused the crystallization of micas and intrusion of quartz veins. A 
sequence of mappable colour units can be distinguished which in a northeasterly direction 
across the south-limb of the anticlinal fold consist of a clean medium-grained quartzose 
gneiss, through red micaceous, green micaceous, alternating red and green micaceous to, 
finally, a mixed red and green micaceous medium grained quartzose gneiss. The adjacen*- 
colourless quartzite is consistently medium-grained and well-sorted, with ilmenite and alkali 
feldspar in minor quantities dispersed throughout. (See Figure 4)

Muscovite concentrations are predominant in zones of colour transformation which renders 
these colour contacts the most desirable quarry material. Tracing the mica-rich marker 
beds to the northwest along strike there is a noticeable thinning of the units and 
gradual disappearance of some micaceous zones. To the southeast the thickening of the 
sequence is interrupted by a unconformable contact above which the bedding has a marked 
increase of silver clear muscovite.
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BUILDING AND DECORATIVE STONE 

OUTLINE

Building stone in the Sudbury area includes monumental stone, blocks, slab facing 
stone, aggregate for concrete facing and landscape aggregates. Invariably the quarry 
operator's knowledge and choice of marketing techniques has proven as much a directive 
for application of quarried materials as has lithology or geological structure.

The Late Precambrian anorthosite in Dana and Mcwilliams Townships
supports an array of active and abandoned quarries. Erana Mines Limited crushes a 
coarse-grained anorthosite for a landscape aggregate operation but Nipissing 
Black Granite Company Limited quarried the same rock type for massive building stone. 
The recently opened pit of Dana Black Granite Company Limited is shipping a slightly finer 
grained anorthosite for building slabs while options on the neighbouring and lithologically 
similar pit are held for monumental stone production by Rock of Ages Company Limited. 
The River Valley Stone Manufacturing pit was quarried to manufacture curling stones. A 
Dana Black Granite exploration pit was also investigated.

An extensive Middle Precambrian micaceous quartzite in McAuslan Township operated by 
McLaren Bay Mica Stone Quarry presents simpler marketing and quarrying techniques. A 
detailed stratigraphic section of this spectacular red, green and satin metasedimentary 
sequence was examined. The stone is currently quarried for use as block aggregate for 
wall facing in the North Bay area. Dormant pits of a slightly varied- lithology were 
investigated in Garrow (Eagle Mountain), McAuslan (Three Tails Lake Quarry) and Jocko 
Townships (L. Ross and Niemetz.) Their history of operation is unknown.

Miscellaneous quarries include a pipelike carbonatite breccia deposit in Aylmer 
Township and some orthoquartzite deposits southwest of Sudbury. Exploration has led to 
discovery of other pipe breccias to replace the depleted facing stone operation.

The bedded orthoquartzite deposits found in McLennan and Goschen Townships, 
operated respectively by Erana Mines Limited and Panache Lake Quartz Limited, are used 
as a source of crushed aggregate for cement slab facing. The associated carbonates help 
to redefine the origin of these quartzite deposits currently designated as Mississagi 
Formation. (Lumbers, 1973) The Birch Island quarry of similar age feldspathic quartzite 
is included in the study.

In the property reports a closer look is taken at the mineralogy and structural 
geology of the deposits. Laboratory work on the collected hand specimens Include thin 
section analysis, with X-ray diffraction, X-ray fluorescence and uniaxial compression 
testing on selected samples.
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BUILDING STONE CHARACTERISTICS OF "BLACK GRANITE"

The geologic definition of granite and the commercial use of the term are very 
different from one another. The American Society for Testing and Materials uses as 
a definition of granite: "a visibly granular, crystalline rock of predominantly interlocking 
texture, composed essentially of alkali feldspars and quartz. Feldspar is generally 
present in excess of quartz, and accessory minerals (chiefly micas, hornblende and more 
rarely pyroxene) are commonly present." (ASTM C119-74). A commercial granite includes 
granite (as defined above) as well as other rock species like syenite, monzonite and 
granodiorite and their gneissic counterparts. It also includes another feldspathic 
crystalline rock known to petrologists as anorthosite. The black anorthosite variety 
known as "black granite" is quarried specifically for its black colour for use either 
as dimension stone or as crushed or rough stone.

A dimension stone has been cut or trimmed to a specified shape or size. It can 
be polished to be used for decorative purposes (monumental stones, 2" thick building 
facades) or it can be used as a structural building stone. Crushed black granite is 
used in the aggregate industry.

There are certain property requirements that a stone must meet before it can be used 
commercially for building or monumental stone purposes. The physical requirements are listed 
by the American Society for Testing and Materials, 1975(ASTM C615-68,p. 33). The stone 
must be strong and durable, it must resist weathering and be free of easily weathered 
minerals and it must be free of imperfections that would impair its structural integrity. 
More over, it must be of uniform colour and texture and be attractive in appearance.

The criteria for polished surfaces relative to rough-hewn surfaces are even more 
critical as any defects are much more noticeable. White or black hair lines and "knots" 
that do not show up on rough-cut stone, are unfortunately visible on polished surfaces. 
They take away from the aesthetic value of the rock, and cause structural weaknesses. Any 
iron sulphides may discolour the stone since they "bleed" when they weather, leaving a 
rusty coloured stain.

While the black granite is not expected to show noticeable weathering or discolour 
ation for a century or more under normal environmental conditions, there has been a 
growing concern about the pollutants in the air of urbanized areas acting as a catalyst 
to the weathering processes. This may prematurely dull the normally high polish attained 
from the stone and at the same time reduce the structural strength of the stone. There 
is evidence, according to Winkler (1973, p. 147) that:

"Stone exposed to polluted atmosphere may show early signs of incipient weathering by 
undesirable discolouring and loss of lustre and hardness of feldspars and ferro 
magnesian silicates ... Discolouring and softening of margins is followed by pitting 
and crumbling of the stone surface ... Strakov (1967) estimates an increase of the 
weathering rate by solubilization and hydrolysis 2 to 2.5 times with each temperature 
increase of 100 C, about twenty to forty times more for tropical moist areas than in 
moderate climates with less precipitation."

Carbon dioxide and acid sulphur compounds are the chief destructive agents in the air. 
"Nitric and hydrochloric acids may be present in small amounts, but their action is of 
minor importance" (Sengupta S de Cast, 1972, p. 54). These pollutants oxidize iron 
sulphides causing discolouration, and speed up the kaolinization reaction of the 
plagioclase.

Stone used for monumental purposes must take and maintain a high polish and the 
contrast between polished and hammered or sandblasted surfaces must be distinct so that 
lettering stands out. One must be very selective of monumental stone and companies which 
specialize in its extraction, normally have to make a saleable product of the abundant 
waste rock to make the operation feasible. Monumental stone should be fairly fine grained 
so that sharp edges of letters can be carved. The larger crystals tend to "pluck" around 
the edges of a letter when it is engraved.

The choice in some instances of a medium to coarse-grained black granite for 
production of monumental stone may be due to structural characteristics. Abundant closely 
spaced joints frequently associated with fine-grained anorthosite may prevent the quarrying 
of sufficiently large blocks (preferably 4 feet wide), or the presence of "white lines" or 
"black headers" may impair the structural integrity of large blocks. The latter tend to 
be straight planes of weakness.
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White lines are the surface expression of very narrow joints filled with feldspar or 
mica-like minerals with or without additional water molecules in the structure. They 
are much more obvious than the black headers, similar joints filled with uralite or 
chlorite, the iron-bearing alteration products of hornblende. Due to their colour the 
black headers blend in well with the surrounding rock but may cause unexpected fractures 
in the plug and feather quarry method. White lines on the other hand, when regularly 
spaced and parallel as locally in the Dana quarry, can be used for easier and faster 
slabbing of the rock.

The origin of joints filled with zeolite, chlorite and epidote minerals in black 
granite Lumbers (personal communication, 1979) believes, may be ascribed to volatiles or 
liquids which would have seeped up through parallel joints during uplift of the intrusive. 
In addition, irregular veins and dikes up to fifteen centimeters (six inches) wide can be 
found running through the black granite. Filled with sodic feldspar and quartz these 
later intrusive veins may be related in origin to the white lines.

The River Valley black granite in general, provided it is sufficiently fine grained, 
meets standard requirements of the building stone industry. Notwithstanding the 
relatively isolated location of the River Valley black anorthosite and the present state 
of the building stone industry,a growing interest in the anorthosites of the area has 
prevailed. The resources are adequate to allow a major production and manufacturing 
industry to be developed. Some of the drawbacks of a mining industry in the Sudbury area 
based on a single commodity, nickel-^opper ore, might be alleviated by a new building 
stone industry in the River Valley area.
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COMMODITY

ROCK ASSOCIATION

CLASSIFICATION

LOCATION

QUARRIES OF THE RIVER VALLEY AREA

ERANA MINES LTD.* 

Building stone

See "Geological Setting.j . Anorthosites of the River Valley Area" 

Black Anorthosite

Erana Mines Ltd. has a group of five claims in Gibbons and Crerar 
Townships, Nipissing District. The ground is patented and worked 
on claim s.21853 in the northwest quarter, north half of Lot 12 
Concession VI, Gibbons Township. Claims 49849 and 49848 are in 
the northeast quarter of Lot l, Concession VI, Crerar Township and 
claims 49851 and 49850 are in the west half of Lot 12, Concession 
VI, Gibbons Township due south of the operation. (See Figure 3)

Latitude: 
Longitude:

460 37' 30" 
800 10' 00"

ACCESS

PRESENT EXPOSURE 

SIZE AND GRADE

There is access to the River Valley area by road and rail. It lies 
on the main CNR line that runs through North Bay, eighty-four 
kilometers (52 mi.) to the southeast. Access by road to the area 
is available via highways 539 and 805 from the Trans-Canada 
Highway at Sturgeon Falls, thirty-nine kilometers (24 mi.) away. 
The Sturgeon River follows an easterly course through the area. 
The Erana Mines Road is three and one fifth kilometers (2 mi.) 
northwest of the town of River Valley at the junction of the 
CNR line and highway 805. The operating Quarry is located at the 
terminus of the Erana Mines Road, an additional three and one fifth 
kilometers. This dirt road follows a northeasterly direction. 
The Azen siding on the CNR line was used at one time for the 
loading of mill blocks.

Well exposed open pit bench quarry

Hewitt (1964, p.30, 32) describes the original quarry: "The quarry 
workings are located on the east face of a 60 foot ridge trending 
N 15 E. The basic intrusive is exposed for over 1500 feet along 
the east face of the ridge and a short reconnaissance traverse 
indicated that the rock extends north and westward for at least 
*t mi.-.. The initial quarry was opened on the east face of the 
anorthosite ridge and had a 30 foot face, a 50 foot length 
and a 25 foot width." Today the Erana Mines Ltd. quarry has a 
45 meter (148 feet) wide mouth, a 40 meter (131 feet) depth and 
a 24 meter (80 feet) height.

The stone Is coarse grained with an average crystal length of 
five to seven millimeters.

*HISTORY The Erana Mines Ltd. quarry is one of two operations presently minint tht
black anorthosite of the River Valley area. It has a history
in which the published dates of claim ownership and claim transfers
have been contradictory to one another. According to Hewitt
(1964, p.30), the deposit was discovered in 1948 on the property
of Hector Giroux by J. Theriault. Many samples were tested and
in 1949 Theriault leased five claims and started the Nipissing
Black Granite Company Limited. A quarry was opened up on two
of the claims. The quarry operated eight months a year and
production slowly increased from 2500 cu. ft. in 1950 until mill
block operations were discarded for various economic reasons.

As of November 5, 1980, Erana Mines Ltd. sold the quarry in River 
Valley to Mid Canada Shield of Sudbury, Ontario. (Blanchard, per 
comm. 1980)
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In 1964 Mr. Bans F. Weimer informed Dr. Hewitt that the two 
worked claims of the Nipissing Black Granite Co. Ltd. changed 
hands in 1959 and were leased to his company, the Industrial Garnet 
Company Limited. The production was switched predominantly to a 
crushing operation in which the quarry stone was used as an 
aggregate for precast concrete facing. Weimer expanded the operation 
and staked claims on three similar hills of medium to coarse- 
grained black anorthosite in Dana Township five kilometers (3 mi.) 
west of the working quarry. Five kilometers (3 mi.) to the east 
of the quarry, fine-grained black anorthosite was staked in 
Mcwilliams Township. A total of twenty or more claims were staked, 
five of which were patented. Information leading to exact location 
of these claims was not available. Within the claims, outcrops 
of grey gabbroic anorthosite were quarried and crushed. Again, 
the location of these small quarries has not been documented. 
Pink feldspar and translucent quartz were trucked in from Lee's 
Quarry in Ratter Township to the southwest (the north half of 
Lot I, Concession III) and opaque quartz came from a small quarry 
in Lot 12, Concession II, Janes Township. This stone was also 
crushed and marketed. The crushed aggregate was screened to 
standard sizes from dust up to l*s in. and bagged in one 
hundred pound jute bags. The marketed black granite 
brand names were star black (coarse-grained black anorthosite) , 
velvet black (fine-grained black anorthosite) and eminence grey 
(coarse-grained grey anorthosite). Weimer (1964, unpublished 
letter)listed localities where his stone has been used.

"In Ontario the following buildings contain our materials:
Ontario Psychiatric Clinic, Toronto
National Trust Co., Toronto
Office building at 60 Adelaide St. W., Toronto
Laurentian University, Sudbury 

and numerous others used our exposed aggregates (crushed stone).

The Workmen's Compensation Board building and the subway entrances 
In Toronto are faced with our natural polished black granite, 
and the Union Carbide office building on Eglinton Ave. E, Toronto, 
with our fabricated polished granite.

In Montreal, McGill University and the Place Ville Marie Complex 
contain crushed aggregates from us. Many other buildings have 
been erected using our materials in all cities of Canada, such 
as Winnipeg, Ottawa, Calgary, Edmonton and Vancouver. In New 
Brunswick and Newfoundland our materials are also widely used.

Also, an unknown but Large number of representative buildings have 
been done with our stone in the U.S.A., without us ever having 
received knowledge of the individual projects.

We are exporting about 302 of our production to the U.S. The 
Airport in Chicago and the huge Sons of Norway Building in 
Minneapolis, the Courthouse in Buffalo, and hundreds of other 
buildings in the Greater Chicago area, New York, Massachusettes, 
Connecticut, Pennsylvania, Indiana, Ohio, North and South Carolina 
Tennessee, Florida, and Houston and Dallas in Texas, contain our 
stones in many different applications, such as natural polished, 
exposed aggregates, etc."

Personal communication with Ed Blanchard confirmed the sale of 
the bankrupt Industrial Garnet Company Limited to Erana Mines 
Ltd. in 1964. The quarry land was then purchased outright from 
Mr. Hector Giroux in 1975. (Giroux, 1978, per. comm.) Blanchard 
continued and expanded Weimer's crushing operation. 
Pink feldspar was brought in from Carmichaels
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DESCRIPTION

GEOLOGY:

quarry in Hugel Township (Lot 12, Concession II), sodalite from 
Bancroft and red, green and black mica from McLaren Bay Mica 
Stone Quarry at Reynolds Lake in southwestern McAuslan Township. 
The different stones are crushed and seived to various sizes and 
then packaged in fifty pound bags and sold as landscape aggregate 
which is used for flower beds, borders, walks and patio steps.

The aesthetic value of the stone is complemented by its value 
in conserving soil moisture and retarding weed growth. The 
Erana Mines River Valley quarry was just recently sold to Mid 
Canada Shield on November 5, 1980.

Stanstead Granite Quarries Limited, opened a small quarry in 
1962, 90 meters (300 ft.) northeast of the Industrial Garnet 
Company pit. Granite chips for precast concrete facings were 
produced from fine grained black anorthosite and neighbouring 
grey anorthosite. According to Hewitt (1964, p. 32) this 
quarry was still operating in 1964.

The Erana quarry is located at one of a series of topographically 
high ridges trending generally in a northwesterly direction 
north of River Valley. Abundant closely spaced joints and white 
lines in the finer grained outcrops prevented the removal of 
large mill blocks, so the medium to coarse-grained rock with 
fewer structural flaws was selected as a more suitable building 
stone.

Hewitt (1964, p. 31) visited the Nipissing Black Granite quarry 
and noted "a pronounced set of joints striking from N45OW to 
N700W and dipping 75OSW. Weak vertical jointing was noted at 
N600E in a few places." Generally, the jointing systems were 
spaced the minimum one and one-fifth meters (4 feet) apart 
necessary to allow the removal of mill blocks of a size required 
by the building and monumental stone industry.

In the present main black anorthosite quarry, the authors 
recorded two sets of parallel joints; one set trending at 
approximately 45O and the other set trending at 1600 and dipping 
close to vertical. The actual pit face is quite highly jointed 
and fractured; more so than would be expected of a quarry that 
was once used to extract mill blocks. It is believed that most 
of the fracturing and jointing is due to the violent method of 
blasting the rock since the exposed outcrops around the quarry 
do not have very extensive jointing. Holes are drilled to the 
bottom of the 24.4 meter (80 foot) ridge and the free face is 
blasted against the opposite wall. The rock usually breaks into 
small enough chunks to be fed directly into the crusher.

The jointing cuts across the pencil-thin, planar, "white lines". 
It is therefore believed that the white lines pre-date the 
jointing. The white lines are fairly well spaced, but unlike 
other black anorthosite quarries in the River Valley area, they 
do not have a prominent average parallel strike. The dips of 
the white lines are consistently vertical within ten degrees. 
The random orientation of the white lines would have made it 
very difficult to quarry consistently large mill blocks so a 
large percentage of the stone likely went to waste. These white 
lines as well as black headers were two important geological 
factors which prompted the discontinuation of the preceding 
operations of Nipissing Black Granite at this location.
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MINERALOGY .'Several samples were collected by the author from the main Erana 
Mines Black Granite quarry and its immediate surrounding area in 
August 1978. Macroscopically, the black anorthosite is massive 
with no evident rift or grain, holocrystalline, coarse-grained, 
equigranular, hypidiomorphic and homogeneous. There are no sulphides 
or iron staining visible on the weathered surface.

Thin section analysis of the black anorthosite from the main 
Erana quarry revealed a composition of 85 to 90 percent bytownite 
(AngQ) and 10 to 15 percent uralite. Lumbers, (per. comm. 1979), 
who is completing a report on the River Valley area, corroborated 
the author's findings. Some minor quartz and magnetite or ilmenite 
were also noted.

Generally, the black anorthosite is equigranular with an average 
grain length of five to seven millimeters. The rock components 
do not have a preferred orientation and the mafics are spaced 
evenly, interstitial to the bytownite laths. The primary bytownite 
crystals are anhedral to subhedral and are fresh and well twinned 
(predominantly albite twinning with some pericline twinning). 
They are filled with abundant minute inclusions of randomly oriented 
euhedral crystals of garnet and epidote. Some minor accumulations 
of tiny ilmenomagnetite opaques are situated along bytownite 
crystal boundaries. Cataclasis is confined to mino"r granulation along 
the plagioclase grain edges. The main mafic mineral is 
secondary uralite which is a fibrous hornblende. Uralite, a 
deuteric or hydrothermal alteration of pyroxene, has the property 
of preserving the primary textures of the original mineral. 
Relict hypersthene grains can be seen at the core of some of the 
uralite pseudomorphs. The uralite generally has a secondary 
reaction rim of green biotite.

Samples were collected from a small grey anorthosite roadside pit, 
east of the main quarry, near the terminus of the Erana Mines 
Road on its east side. In hand specimen, the rock looks 
identical to the black anorthosite except for its grey colour and 
the occasional green mafic "knot".

This outcrop shows how the effects of cataclasis can release the 
ilmenite and/or magnetite micro-inclusions from the plagioclase and 
simultaneously lighten its colour. It is similar in mineralogy to 
the anorthosite of the main quarry (90 percent bytownite and 10 
percent uralite). Compared to the black anorthosite samples, the 
bytownite in the grey rock has a more blocky shape. The greater 
degree of granulation (from cataclasis) around the crystal margins 
has rendered the grains anhedral but measurements revealed no 
reduction in grain size relative to the black anorthosite and little 
reduction in An content. Minute inclusions of euhedral garnet, 
epidote, and especially apatite are randomly distributed throughout 
the bytownite. The albite twins are often blurred and indistinct 
and trains of inclusions along twin planes are not uncommon. The 
round uralite mafics are rimmed with biotite and in places with 
garnet. Small globules of opaques and quartz are associated with 
the uralite rims. The presence of garnet and the lack of freshness 
of the bytownite crystals are indicators of the greater degree 
of cataclastic metamorphism of this rock compared to the black 
anorthosite.

Adjacent to the main black granite quarry is a small outcrop of 
a black,fine to medium-grained rock (average grain size one to three 
millimeter .^ 11 is composed of 65 to 70 percent bytownite, 20 percent 
hypersthene and 10 percent augite. It is thus classified as an 
anorthositic gabbro. The rock generally has a mosaic texture with 
signs of a localized ophitic texture where six millimeter elongated 
hypersthene crystals enclose the bytownite laths. The pyroxenes 
are evenly distributed between the plagioclase and have a faint 
preferred orientation. The bytownite has a high degree of 
granulation relative to other saicples taken from the Erana Mines 
property. The crystals are anhedral, poorly twinned and strained.
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Microperthite is quite common albng the twin lamellae and the 
margins of bytownite grains, and tiny ilmenite crystals are 
abundant throughout the grains. The anhedral pyroxene has 
granulated uralite rims and along the crystal parting planes 
uralite and ilmenite can be found. It is odd that the mafics 
are only marginally altered when the degree of cataclastic 
metamorphism imparted on the bytownite is considered. This seems 
to be the reverse of the adjacent black anorthosite where most of 
the mafics have been replaced by uralite while the bytownite looks 
very fresh and unaltered. One thin section contains a good 
example of a black header. This pencil thin vein has a green 
uralite composition.

Pink plagioclase feldspar with lesser amounts of hornblende comprise 
the principal components of the samples taken from an outcrop 0.6 
kilometers south-southeast of Erana Mines Limited, The anhedral 
to subhedral plagioclase is coarse-grained and well twinned with 
bent lamellae. It contains very abundant inclusions of epidote 
and zoisite indicative of incipient alteration. The amphibole 
is considerably finer grained than the feldspar. It occurs as 
aggregates of anhedral crystals interstitial to or in seams around 
the coarse feldspar. Some minor olivine is also present. Minute 
euhedral crystals of apatite are scattered throughout the rock. 
The rock is a hornblende anorthosite.

In conclusion, one can see that Erana Mines Limited has a wide 
range of rock associations of the anorthosite suite within its 
patented claim boundaries. While it may not be representative of 
the River Valley anorthosite suite in general, it does give one 
an idea of how the anorthosite suite can change from black to 
grey, from coarse to fine, etc. over short distances within the 
interior of the suite.

DISCUSSION Throughout the years, the Erana black anorthosite has been exploited 
for many different uses. Mr. Blanchard has learned from the 
mistakes and misfortunes of past producers and has maintained a 
successful and profitable operation since 1964.

The Nipissing Black Granite Company Limited lasted ten years in 
the monumental and building stone business. Carr (1956, p.138,139) 
provides a good account of the early quarrying operations:

"The stone shows no rift or grain and consequently channelling 
methods have been used almost exclusively in quarrying the blocks. 
In subdividing the blocks by 'plug and feather* or blasting methods, 
the holes are commonly spaced on S or 6-inch centres and drilled 
the full depth of the block; very little black powder is used in 
blasting. Although this makes for expensive quarrying, the stone 
is relatively soft compared to other granites, and the height of 
the outcrop above ground level Is such that operations below 
water line will not be necessary. Bench quarrying (entering from 
the side of a topographical high) is possible, thus allowing for 
long high faces for blasting and easy access of transportation 
facilities close to the actual quarry. At present about 40 percent 
of the stone quarried is discarded as waste.

Compressed air to operate the hand drills and channelling 
machine is supplied by two compressors, one diesel, the other 
gasoline-operated. The derrick is equipped with a gasoline-operated 
ho 1st.

The stone is shipped from the area in blocks weighing from 6 to 
12 tons, and occasionally 124 and 13 tons, in the form of rough 
undressed blocks to Montreal, Toronto, Vermont and New Hampshire... 
A two car spur of the railroad has been constructed, and the stone 
is transferred from truck to flat-car by means of an overhead 
travelling crane,"
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One hundred and fifty to 200 tons per day were shipped during the 
peak spring months and 60 to 80 tons per day average were shipped 
during the summer and early fall.

Many factors seriously handicapped the economic success of the 
Nipissing Black Granite Company Limited. Markets were mainly in 
Southern Ontario and the Northeastern United States and the high 
freight rates made it difficult for the company to compete with 
Quebec operations that had easily accessible, relatively cheap 
transportation means by boat along the St. Lawrence River 
to major consumers in Montreal and Southern Ontario. The Quebec 
black anorthosite quarries also had sawing and dressing plants 
nearby. The Nipissing Black Granite Company Limited did not have 
the capital to build its own finishing plant so undressed mill 
blocks had to be finished elsewhere and then shipped to markets. 
The "dead weight" of that portion of the stone that was later 
trimmed as waste, further increased the cost of transportation. 
There was also competition from other kinds of building stones, 
namely the large high quality limestone industry of Southern 
Ontario.

The Industrial Garnet Company Limited lasted an even shorter 
period of time than the Nipissing Black Granite Company and for 
many of the same reasons. 'Apparently, the major reason was lack 
of capital and the company went bankrupt in 1964. Although much 
money was put into construction of a crusher it was never a large 
scale operation as only 5000 tons of granite chips were marketed 
in its final year of operation.

When Ed Blanehard bought the Industrial Garnet Company Limited in 
1964 and formed Erana Mines Limited, he changed the emphasis from 
quarrying to crushing. Today, he has the only crushing operation 
within a very large area surrounding River Valley. His crusher 
employs a series of jaw crushers followed by a drum crusher. 
Conveyer belts lead to the sieves from where the oversize material 
is returned to the crusher. While a lot of different coloured 
stones are trucked in from other quarries, the local black 
granite is still the primary source of raw material. For example, 
from April to July, 1975, 1000 tons of black granite were quarried 
and 500 tons were quarried over the balance of the year. About 
1000 tons each of pink feldspar ("Northern pink") and quartz were 
quarried during the same year. Spring is the busiest time of 
year. Crushing for the spring rush of orders begins sometimes as 
early as February and stockpiling for the next next year starts in 
September. The concrete aggregate Industry in Toronto (le. precast 
panelling) takes up some of the slack of the late summer months. 
Granite is used In concrete because it tends to increase its 
strength and durability. Stone chips from 00 to 3 mesh are required. 
Some examples can be seen at Laurentian University and at City 
Hall In Sudbury. Generally, any granite can be crushed and used 
for concrete aggregate so nearness to a market determines its 
exploitation unless a certain colour like black is desired.

Due to high Canadian freight rates relative to U.S. rates, 
Blanchard has found it feasible to export most of his landscape 
products by rail and truck to consumers south of the border, 
predominantly in Ohio and Michigan. There is a small market 
in the southern states during the winter. (Blanchard, per. comm. 
1978). Very little quarried rock is wasted since structural 
imperfections do not affect the end product.
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COMMODITY

ROCK ASSOCIATION

DANA BLACK GRANITE LIMITED 

Building Stone 

See "Geological Setting- Anorthosite"

CLASSIFICATION 

LOCATION

Black anorthosite

Dana Black Granite Limited has a group of four claims in Dana 
Township, Nipissing District. Claim No. 471059 and No. 471058 
straddle Lot 7, Consession I and Lot 6, Concession I. Claim No. 
471061 straddles Lot 7, Concession II and Lot 6 Concession II. 
Claim No. 741060 is adjacent to Claim No. 471061 on its west side 
and is located in Lot 7 Concession II. The operating main black 
granite quarry is located in the southwest quarter of Claim No. 
471058, in the northeast quarter of Lot 7, Concession I, Dana 
Township. Subdivision of this township into lots and concessions 
has since been annulled. (See Figure 3)

Latitude 
Longitude

460 38' 15" 
800 14' 00'

ACCESS

PRESENT EXPOSURE

HISTORY

For access to the River Valley area see Erana Mines Limited.

Dana Black Granite Limited has built its own two and two-fifths 
kilometer (1.5 mi.) dirt mining access road to the quarry. It 
runs due north off Highway 805, and is three and one-fifth 
kilometers (2ml.) east of Azen and five and three-fifths kilometers 
(3*s mi.) northwest of the town of River Valley. The CNR line runs 
through Azen and a siding is available there for the transportation 
of mill blocks from the quarry if so desired. The Azen Creek runs 
north-south just to the east of the area.

The open pit bench quarry is well exposed on a topographical high 
which was cleared of overburden by power stripping on May 8, 1977. 
The dimensions of the cleared area at that time measured 91 meters 
(300 feet) by 27 meters (90 feet). Since then larger areas have 
been cleared to accommodate the opening of sister quarries.

In 1975 the "Larcher Project" claims were staked. It was not until 
1977 that a suitable building ornamental stone was discovered 
west of the Larcher Project where the present Dana Black Granite 
has since been opened up. A preliminary market study by E. J. 
Blanehard, geologist, had "indicated a most favourable opportunity 
to expedite the operation for extraction of mill blocks for use 
as a monumental and building stone" (Larcher, 1978 f p.2) and in early 
1977 the access road was built. By July 14, 1977, four men 
had been hired and drilling began. Polished samples were sent 
out to potential markets in Japan, Italy and to several places in 
the United States (Barre, Vermont; Georgia, Wisconsin and Swanson 
Granite in New Jersey). Finishing and dressing plants in St. 
Sebastien and Beebe, Quebec also received samples of the black 
granite. Very few sales were made in 1977 and operations were 
forced to close down on December 15, 1977 for the winter.

Mr. Claude Larcher (1978, p. 11), President of Dana Black Granite 
Describes the situation the following spring:

"The spring of 1978 brought a rush of orders for the black granite 
mill blocks as customers who had been shipped samples had time to 
analyze the product. However, half load restrictions were imposed 
on the township roads used for hauling out the twenty ton blocks, 
at a time when users of granite had depleted their stocks, and 
wanted immediate shipment"."
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OPERATION

DESCRIPTION

By the end of May, loading restrictions were lifted and back orders 
had to be met. The working force was increased from four to ten 
and extra equipment was purchased to open a second face of the 
quarry on the side of the black granite hill opposite to the main 
quarry. For the summer of 1978 Larcher (1978, p. 13) reported "orders 
approaching 10,000 cubic feet of raw black granite blocks per 
month with a potential of an excess of 100,000 cubic feet per 
annum." Demand for the stone fell off again during the winter of 
1978 and cost of the time and capital was concentrated on repairing 
and rebuilding the quarrying equipment in preparation for the 
upcoming peak spring season. For the near future, Larcher (1978,p.16) 
entertains the following plans:

"The second phase of this operation will entail the building of 
a finishing and polishing plant most likely in Sturgeon Falls, 
and the purchase of sophisticated equipment for sawing the 
granite blocks, and also the cutting and polishing of smaller 
quarry waste pieces to be utilized for facings In the building 
trade. At this time, under present conditions, no use of the 
quarry waste can be considered. With such a plant, all materials 
extracted from the operation would be used and the finished 
products could be shipped with less excess weight, thus reducing 
costs. The weight involved in shipping raw granite mill blocks is 
creating problems in loading, transporting and shipping expense 
on Ontario highways."

The building of a finishing plant would be beneficial to the 
operation once a definite market is created for the stone; the 
move is too capital intensive to be contemplated any sooner. The 
plant would greatly reduce transportation costs and local 
inhabitants would be involved In manufacture.

The Dana Black Granite quarry is a bench quarry which enters the 
side of a 0.8 by 1.2 kilometer (h by 3/4 mile) large black 
anorthosite hill.

Quarrying operations have changed very little since the early 
1950's during the days of Nipissing Black Granite. Jet pierce 
drills are used to burn holes into the rock along a straight line 
to prepare it for blasting. Just enough powder is used to break 
away a chunk of the rock from the open face. The blocks are slid 
carefully down the smooth slope of the hill to the road. Here 
the mill blocks are separated and loaded on flatbed trucks. 
Because there is no rift or grain to the stone, the quarrymen 
must take great care to break off the slabs along a flat plane. 
This is a time consuming process. Eight foot (2.4 m) vertical 
holes are drilled five or six inches (13 cm) apart with pneumatic 
hammers operated by compressed air or channelling machines and the 
slabs are separated by the "plug and feather" method. Such a 
method prevents shattering and assures the desired dimensions 
with minimal amount of waste as long as there are no flaws in the 
stone. Due to their regular spacing(about six feet (1.8m) 
apart)and a good local parallel trend, the white lines can 
often be used for faster and easier slabbing.

Once the mill blocks are feathered to size they are sold unfinished 
for use as monumental stone or as two inch-facing for building 
facades. The purchaser is responsible for transporting the 
blocks to a finishing plant. Usually they are sent to Beebe, 
Quebec where a 1.2 meter (3.8 foot) diameter diamond saw is used. 
Because of the dimensions of the saw, the mill blocks are restricted 
to a 1.2 meter (4 foot) height.

GEOLOGY: A powder X-ray diffraction test was done by Geoscience Laboratories 
of the OGS on a white line from a sample taken from the face of 
the Dana black granite quarry. The results revealed a composition 
of natrolite with some associated prehnite. The prehnite is easy 
to identify in the thin section as it has a radiating or "bow-tie" 
texture. Lumbers (per. comm., 1979) also found minor amounts of 
zeolite, chlorite and epidote to be present in the samples that he 
had tested.
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Vertical jointing patterns are at least one and one-fifth meters 
(4 feet) apart and random strike and dip measurements by the 
author revealed prominent parallel trends as was true for Erana 
Mines Limited. Horizontal joints were about thirty meters (98 
feet) apart. Therefore, adequately-sized flawless mill blocks 
should be recovered from the Dana quarry without an excess of 
building stone going to waste.

MINERALOGY; Macroscopically, the black anorthosite is massive, holocrystal 
line medium to coarse-grained, equigranular and hypidiomorphic 
(partly euhedral, subhedral and anhedral). A clean fractured 
surface cleaves along individual plagioclase crystals, allowing 
the rock to reflect sunlight well. This quality is enhanced 
when the stone is polished. The weathered surface shows no 
visible signs of sulphides or iron staining.

Thin section analysis was completed on four samples collected 
from the main quarry. The analysis shows the composition of the 
rock to be 902 bytownite, 82 hypersthene and 22 augite. The 
bytownite crystals have an average length of four to five milli 
meters. The interstitial pyroxene crystals are slightly smaller 
and spaced uniformly throughout the thin sections. There is no 
orientation of the crystals as they are randomly intergrown. 
The pyroxene, being interstitial, indicates that the mafics 
crystallized after the plagioclase crystals had already developed,

The bytownite is anhedral to subhedral and stubby except for a 
few one centimeter long laths which resemble the larger, longer 
crystals of the Erana quarry. Abundant very minute round and 
rectangular inclusions are scattered throughout the bytownite. 
They appear to be small replacement crystals of microperthite. 
They are most commonly found along seams, in cracks, and along 
the margins of the plagioclase. Their long axis orientation is 
the same as that of the surrounding crystal. The microperthite 
concentration seems to increase near white lines. Also notice 
able within the bytownite are some strings of tiny inclusions 
of a different composition which are seemingly unrelated to any 
crystal structure. Cataclastic metamorphism is not strongly 
evident in the thin sections. The crystals are relatively 
fresh and well twinned with minor amounts of granulated plagio 
clase around the crystal margins. Strain shadows around the 
edges, probably the earliest sign of cataclasis, are more 
noticeable. Ultimately the strain is released by fracture. 
Some poorly twinned and untwinned anhedral grains, frequently 
associated with white lines, have suffered a greater degree of 
granulation.

The primary mafic mineral, hypersthene, is highly altered to 
chlorite around the rims and along the parallel parting planes. 
The less common augite crystals are also altered to chlorite, 
but around the outer rims only. Opaque minerals, probably 
ilmenite and magnetite, seem to be associated with the chlorite. 
They are not very common.

COMPRESSIVE
STRENGTH TESTS Bates (1969, p.26) reported tests performed by Kessler on the 

physical properties of 116 granites found in the United States, 
which confirmed that' the porosity of the rock is extremely low 
(average of 1.292) and extensive freezing and thawing tests 
under both dry and wet conditions showed negligible signs of 
disintegration (except along cracks and fractures). The average 
compressive strength was 24,500 p.s.i. "This is far in excess 
of that required under normal conditions; the weight of a 
column of granite six hundred feet high would exert a pressure 
of only about seven hundred p.s.i. on its base" (Bates, 1969, 
p. 26). Kessler's average value for compressive strength of 
granite is very close to the average value that Hewitt (1964, 
p. 32) recorded for the Nipissing Black Granite stone.
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The other physical properties tested are also well within the 
building stone standards:

Maximum Compressive Strength 29,412 p.s.i.
Minimum Compressive Strength 19,975 p.s.i.
Average Compressive Strength 23,759 p.s.i.
Absorption Q.15%
Bulk Specific Gravity 3.01
Weight Per Cubic Foot 187 pounds
Abrasive Hardness 87.4

Since no strength testing has been reported on the finer grained 
Dana black granite, uniaxial compression tests were completed on 
four samples from the second Dana quarry opened up late in the 
fall of 1978.

Several factors significantly effect the end results of the 
uniaxial compression test. Each factor has been qualitatively 
evaluated in the past to determine the optimum test conditions 
so that the most accurate, consistent results can be obtained. 
The tests were carried out in accordance with ASTM specification 
C170-50 (1970) "Compressive Strength of Natural Building Stone" 
as far as the limitations of available testing equipment allowed. 
Four, two-inch-diameter drill hole cores were recovered from a 
large block of black anorthosite. The samples required no 
specific orientation since the stone is massive. Due to problems 
with loose mountings of the drill press, two of the samples had 
slightly wavy or ripply core sides which may have had small 
effects on the final compression strength results. A diamond 
saw was then used to cut the ends of the samples to approximately 
meet the recommended 2:1 height-to-diameter ratio'(so the samples 
were about four inches long). The ends were then lapped to make 
them as smooth and parallel as practicable (within i l0) and 
perpendicular to the core sides. This is necessary to minimize 
the friction between the platens of the compression machine and 
contact surfaces of the specimens so as to avoid local stress 
concentrations. When a specimen is compressed it expands 
laterally as it is shortened but the frictional constraints at 
the planes of contact tend to prevent expansion at the ends and 
the ends of the sample experience a triaxial rather than unixial 
state of stress. After the specimen s were lapped, they were 
allowed to air dry for a month since compressive strength is 
decreased by wetting. The length and diameter of each specimen 
was measured and recorded to the nearest 0.5 millimeter (0.02 in.) 
using the Vernier caliper and the load-bearing areas were 
calculated to the nearest 0.26 cm^ (0.04 in^) . For good results 
the cores must be two inches in diameter with a height-to- 
diameter ratio of 2:1. Today's modern compression testing 
methods normally use the very accurate Tinius Olsen hydraulic 
testing machine but due to its unavailability, a Forney QC 50DR 
small loading press was employed. This machine is specifically 
designed to test the final compressive strength of large concrete 
cylinders at failure, and is not very precise as the O to 400. 
000 pound scale has sub-gradations every five hundred pounds. 
Also, the slowest loading rate possible on the loading press 
was much faster than the recommended 100 p. s. i. l second. However 
the results should provide an approximation of the compressive 
strength of the Dana black anorthosite.



The compressive strength of each specimen was calculated as 
follows:

where:

Cp s compressive strength of the specimen in pounds per 
square inch

W - total load in pounds on the specimen at failure

A * calculated area of the bearing surface in square 
inches

The compressive strengths of the test samples were calculated 
to that of a corresponding cube with a length-to-diameter ratio 
of one, as follows:

Cc - Cp -      
0.778 * 0.222 I) 

h

where:
Cc * compressive strength of an equivalent cubical 

specimen

Cp - compressive strength of the specimen having a 
height greater than the diameter

D - diameter of specimen 

h - height of specimen 

The following results were obtained:

Specimen 
Number

1

2

3

4

Diameter 
(in)

2.225

2.225

2.225

2.225

Length 
(in)

4.220

4.330

4.310

3.990

Height to 
Diameter 
Ratio

1.90:1

1.95:1

1.94:1

1.80:1

Load at 
Failure 
.(Ibs)

124,000

144,000

136,000

126,000

Area 
(sq in)

3.888

3.888

3.888

3.888

*-f
(p. s. i.)

31,893

37,037

34,979

32,407

(p. s. i.)

35,634

41,521

39,170

35,928

The results show the Dana black granite to be significantly 
stronger than Erana black granite (max. 29,412 p.s.i.) and 
much stronger than most other granites. The greater strength 
is due partly to its near monomineralic composition and 
partly to its finer grain size. Vutukuri et al (1974 p.61,81) 
suggest that an increase in strength results from a homogeneous 
structure and a decrease in grain size as there is more 
interlocking of grains with decreasing grain size. In any 
case, it is easily strong enough and durable enough to be 
used as a building stone.
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PRODUCTION POTENTIAL OF DANA BLACK GRANITE LIMITED

The attractive Dana black granite has a uniform erain.size, colour and texture. The 
near monomineralic composition of plagioclase with minor accessory minerals and the 
massive interlocking crystalline structure make the stone uniformly strong and durable 
and resistant to weathering. Its textural and compositional character is consistent 
over a large outcrop. Very minor, if any, colour change would be expected over the life 
of the stone since its composition is very nearly iron free. The iron present is 
contained in pyroxene 0+ hornblende) as ferrous-ferric iron in the crystal structure 
and is released at a very slow rate under normal weathering conditions. It is the iron 
in biotite which is lost at an early stage in the weathering process because, according 
to Winkler (1973, p.164) "..the iron is only loosely built into the lattice. Iron almost 
immediately precipitates as a natural rust halo nearby the biotite flakes." The Dana 
thin sections showed no signs of biotite.

Structural characteristics of Dana black granite are partly related to its location in 
the anorthosite body. The quarry is located in the interior of the anorthosite area 
and surrounded by large uniform outcrops of similar stone. This is in contrast to the 
Erana quarry (located closer to the margin) where the geology is relatively inconsistent. 
Presumably the interior was shielded from the effects of the high-grade regional 
metamorphic event. Even though the building industry has greatly increased 
production over the years the granite industry has failed to follow suit since 
it has not been able to compete with the more flexible and cheaper reinforced 
concrete and structural steel and glass. Dana Black Granite must also cope with head-on 
competition from South Africa, Sweden, and Quebec in marketing black granite. Apparently 
the Dana stone is as good or better than any of these competitors for building stone 
purposes but the South African stone and the Swedish stone are better monumental grade 
black stones because of their finer grain size. Even though the South African labour 
and quarrying costs are much lower than those in Canada, Mr. Larcher is still offering 
his stone at very competitive prices to domestic and American consumers. 
Another stumbling block concerns the fact that the "South African Black" has been 
available for a relatively long time now and it is well known to consumers. It also 
has a reputation for being a stone of consistent and dependable quality. The Dana stone 
is a new product on the market and any potential customers will be wary of it until it 
establishes a good reputation for itself. Good sales promotion is needed to make the 
product familiar to potential consumers. The qualities of stone should be specifically 
defined to enable the product to be compared with other products from other sources. 
The operator must also have adequate reserves to insure a consistent quality and colour 
of stone to meet projected demands of customers in the future. "Reserves" of a uniform 
Dana black anorthosite building stone need to be established. While the surface of the 
hill indicates uniformity, a dark grey stone replaces the black stone at fairly shallow 
depth in the initial quarry suggesting the black stone may not be as extensive as was 
first believed.

Dana Black Granite has a different problem relative to its Quebec competition. The 
principal markets for the black granite are in Southern Ontario and the Northeastern 
United States. While the Dana stone is generally of higher quality than the Quebec stone, 
it must contend with much higher transportation costs to these markets because of its 
isolated location and poorer access routes. The Quebec black (and grey) anorthosite 
quarries have good transportation by rail and road between Quebec and Montreal and close 
access to the St. Lawrence Seaway which provides inexpensive water transportation when 
large quantities of stone are shipped. The Dana stone must be sent by rail or truck for 
considerable distances until it can be shipped by boat. Most of the Quebec quarries also 
have their own sawing and dressing plants in Stanstead, Graniteville, Beebe, St. Sebastian 
or Lac St. John. This further reduces transportation costs since no excess rock associated 
with unfinished mill blocks has to be transported as part of the load. The Dana quarry 
has no finishing plant so the undressed mill blocks must first be sent to Beebe, Quebec 
to be finished and then sent to markets. The added transportation costs make it very 
tough for Dana Black Granite to compete. In 1972 there were thirty-six granite quarries 
in Quebec in the St. Gideon and St. Peribonca areas and twenty-one of these produced cut 
stone of which 6(^ produced building stone and 40Z produced monumental stone. The 
rest produced crushed stone. The Quebec Stone is generally considered a cheap substitute 
for the imported stone.

Dana Black Granite Limited has a rather unique problem as a result of its isolated 
location. Up until the end of May ; half load restrictions have been imposed on highway 
539 and 805 which are the access roads leading out from the Dana Quarry to Sturgeon 
Falls and the Trans Canada Highway. Half load restrictions are necessary to protect the 
roads from damage in the spring. No reconstruction is planned in the near future due to 
limited available funds although the Ministry of Transportation and Communications is 
willing to discuss reconstruction of highway 805 "on a maintenance cost sharing basis." 
If Dana Black Granite Limited could demonstrate that it could be a commercially successful 
venture over the long run and thus open up the economically deprived surrounding area, the 
township roads would surely be improved and the half load restrictions would be lifted.



It is ironic then, that Dana will unlikely become seriously competitive unless 
adequate road transportation facilities are available from quarry to market. Lack 
of these facilities may cause problems with producer-consumer relations since the 
half load restrictions make it difficult to supply good customer service and prompt 
delivery. Presumably truck transportation is more economical under the circumstances 
than rail transportation. Otherwise the Azen siding could be used during half load 
restrictions. Rail transportation is very expensive except for large scale operations 
(100,000 tons of stone should be loaded at a time). In any case, because of the low 
unit values and heavy weight and large size of the stone, transportation cost is the 
principal limiting factor of the quarry. The importance of being close to markets with 
cheap easily accessible routes is exemplified.

Unfortunately, for industrial minerals such as black granite, the high quarrying 
costs and the "ascertainment of markets and the cost of transporting the products to 
market are likely to be more decisive than the grade of the deposit in effecting the 
development. The large volume of material that so often must be moved, i.e. the 
bulkiness of a commodity, strictly limits shipping distances and therefore the areas 
in which deposits can be developed". (Reeves, 1968, from abstract, p.i)"

Even with all of the problems facing domestic producers of black granite building 
stone, and the additional obstacles encountered by River Valley entrepreneurs, there 
was a work permit requested by Dana Black Granite Ltd. on June 7, 1979 as well as * 
several quarry permits requested since then:

(cu. yards)

June 26/79 Rock of Ages Corp 5,000
July 3/79 Dana Black Granite Ltd. 3,000
August 16/79 W. Abigail 10,000
August 16/79 H. P. Putnam 100,000

W. Abigail has shown interest in the area since he reportedly (Karvinen, personal 
communication) secured a contract to deliver unpolished black granite from his property 
in Dana Township acquired in 1978. Even though present production is small, interest 
in the River Valley anorthosite has experienced an increase in recent years.



ROCK OF AGES

COMMODITY

ROCK ASSOCIATION

CLASSIFICATION 

LOCATION

Black granite for use as monumental stone

See "Geological Setting and Anorthosites of the River Valley 
Area".

Black anorthosite

Rock of Ages of Barre, Vermont has worked on some land adjacent 
to the Dana Black Granite property in Lot 7, Concession I, Dana 
Township. A blasted face is located southwest of the main Dana 
quarry. (See Figure 3)

Latitude 
Longitude

460 38' 15" 
800 14' 00"

ACCESS

PRESENT EXPOSURE

SIZE fi, GRADE

HISTORY

DESCRIPTION

The Rock of Ages pit may be found at the terminus of a short 
northwest running branch of the north trending Dana mining access 
road. The fork in the road is approximately one nfile along the 
Dana road. No quarrying has been done.

A small topographically high outcrop of black anorthosite is well 
exposed in a vertical, southwest-facing quarry wall. A very 
sandy to silty forested till covers the lowlands.

The drilled and feathered face of the Rock of Ages outcrop is 
10.3 meters (34 feet) wide, four meters (13 feet) high and has an 
azimuth of 68O and a vertical dip. The extent of the black 
anorthosite body could not be determined due to overburden.

The stone is medium to coarse-grained.

In March-April, 1978, Rock of Ages filed a claim adjacent to the 
property of Dana Black Granite. - The pit face is the only sign 
of any work done on the property. Apparently the rock was 
tested for tombstone use. No stone mill blocks were removed.

GEOLOGY; The Rock of Ages stone looks identical to the Dana Black granite. 
A few minor differences are noticeable under the microscope. Four 
meter (13 feet) holes were drilled every fifteen centimeters 
(6 Inches) or so along the pit face. Then the rock was feathered 
to release the mill blocks from the open faced outcrop. Little 
more than testing was done on these blocks.

The white line "flaws" in the rock have similar characteristics 
to the Dana black granite white lines. They tend to have a 
local parallel trend and run in straight linear continuous patterns 
through the exposed part of the outcrop. The white lines are a 
little thicker than in the Dana stone. The following strike/dip 
measurements of different white lines and associated planes 
were obtained:

Along the top of the outcrop 

Azimuth Dip

Along the face of the pit 

Azimuth Dip

174
172
175
005
165

430E 
510E 
650E 
620 E 
590SE

035
025
040

550SE 
64 0SE 
67 0SE
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Asonecan see, there Is a strong parallel orientation of the white 
lines but it is a local orientation as the strike changes direction 
from the face of the pit to the top of the outcrop. In places, 
they are as little as twenty centimeters (8 inches) apart but 
this is more of an exception than the norm. The white lines are 
generally spaced far enough apart to remove adequately sized mill 
blocks. Joints without infilling are few and follow haphazard 
strikes. There are several light-coloured dikes along the top of 
the outcrop that are up to seven and three-fifths centimeters 
(3 inches) wide (average of V). They run haphazardly and have 
orientations that tend to change direction very abruptly.

MINERALOGY: Macroscopically, the Rock of Ages black anorthosite is massive, 
holocrystalline, medium to coarse grained, equigranular and 
hypidiomorphic. It is a little coarser grained than the Dana 
black granite, but less coarse than the Erana stone. A slight 
rusty weathering is visible on the weathered rock surface due to 
the loss of iron from biotite during the weathering process. In 
thin section the Rock of Ages stone composition expectedly is the 
same as the Dana stone, except that augite rather than hypersthene 
is the main mafic mineral. Some augite crystals enclose 
plagioclase grains, thus forming an ophitic texture. The augite 
rims are altered to chlorite as well as a little biotite. The 
same opaques that are concentrated around the margins of mafic 
minerals and along their parting planes in the Dana rock are 
dispersed throughout the augite crystals of the Rock of Ages rock. 
Some secondary minerals are visible along augite parting planes. 
Also, some augite grains are twinned which was not the case in the 
Dana Quarry.

The bytownite is well twinned except for a few large crystals 
which are untwinned and have a characteristic wavy extinction. .A 
few bent lamellae are present. Abundant, evenly spaced needle-like 
inclusions are scattered throughout the bytownite crystals. 
Apatite can be distinguished from the rest of the inclusions and 
myrmekite is abundant along crystal boundaries. Cataclastic 
metamorphism is not very evident.
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COMMODITY

ROCK ASSOCIATION

CLASSIFICATION

LOCATION

RIVER VALLEY STONE MANUFACTURING CO. 

Curling stone

See "Geological Setting and Anorthosites of the River Valley Area 1 

Olivine Gabbro

The abandoned quarry is located in south central Mcwilliams 
Township some 8 kilometers (5 mi.) northeast of the town of River 
Valley

Latitude: 
Longitude:

460 370 40" 
8 o 05' 50"

ACCESS

PRESENT EXPOSURE

SIZE fi, GRADE

HISTORY

DESCRIPTION

GEOLOGY:

13

The River Valley Stone Manufacturing property is most easily 
accessible by four wheel drive truck. A road parallelling the 
Timagami River exits from Highway 805 behind the River Valley 
village church. It can be followed in a northeasterly direction 
for 7.25 kilometers (4.5 mi.) where it confronts a revitalized 
logging road. This road is followed an additional 3.2 kilometers 
(2 mi.) across the Gibbons-McWilliams Township boundary to a 
poorly maintained mining road running 0.4 kilometers (.25 mi.) 
due north to the property.

The small quarry is the top edge of a large hill of quartzose 
gneiss. The Immediate area surrounding the quarry is quite over 
grown with brush, making the actual site difficult to locate. 
There is a small swamp to the north of the open pit.

River Valley Stone Manufacturing operated an open pit for a short 
period of time and removed a small tonnage of stone in a two-tier 
operation. The upper tier at the south end of the pit is 12.1 
meters (39.7 feet) wide, 5.9 meters (19.4 feet) deep and 1.5 
meters (5 feet) high. The bottom tier is 12.1 meters (40 feet) 
wide, 5.4 meters (18 feet) deep and 2.3 meters (7.5 feet) high. 
The mouth has an azimuth of 094.

The stone is a fine grained olivine gabbro.

There is a very short history to the River Valley Stone Manufactur 
ing operation. A Mr. Hector Giroux who resides in River Valley 
and owns the town's general store, had leased the land from 1947 
to 1975, during which time he, and his partner, Mr. Claude Larcher 
opened up the quarry. No definite dates are known by the author 
pertaining to the opening and closing of the quarry. A small 
plant was opened in the town behind the present-day general 
store to manufacture curling stones from the black rock. 
The owners had difficulty in finding markets for their 
black curling stones and the plant ceased operation soon afterwards. 
Today, the plant equipment is used periodically to refurbish old, 
worn out curling stones.

The quarrying methods implemented by the River Valley Stone 
Manufacturing Co. were not determinable during the visit to the 
quarry. No diamond drill holes were visible on the rock faces. 
There are a lot of flaws in the black olivine gabbro. White 
lines, black lines and joints are all abundant relative to the 
other quarries of this area and blocks of adequate size for the 
manufacture of curling stones were obtained with some difficulty. 
The strike and dip measurements, taken in the floor of the 
two tiers of the quarry, indicate one set of parallel white 
lines and one set of parallel joints, (see Table 2) They are 
fairly close together.
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Unfortunately, on either side of the quarry, the white lines are 
more haphazard and are spaced closer together. Two general white 
line trends striking approximately N85OE and NIC^E are most obvious. 
Several are as wide as H; inch. The jointing on the west face and 
the south face of the pit is very pervasive and haphazard. (See 
Table 3)

A rusty coloured weathering is visible on the surface in association 
with the white lines and joints.

MINERALOGY: xhe rock has the following macroscopic properties:

massive and uniform
holocrystalline
fine-grained; phaneritic
equigranular, hypidiomorphic
colour: a consistant dull black that takes a high polish

In thin section the crystals average less than one millimeter in 
length. The rock is classified as olivine gabbro. It has the 
following composition: 80Z plagioclase, 12Z olivine, 3Z augite, 
5Z opaques and minor amounts of biotite and apatite. There is 
no evident orientation of the intergrown crystals and the olivine 
and augite crystals are evenly dispersed in the plagioclase 
interstices. The plagioclase is found as fresh, well twinned 
euhedral lathlike crystals. Several laths reach a length of two 
millimeters. A few crystals are untwinned and have a wavy 
extinction. Cataclasis is very weak since little is visible but 
pressure shadows are evident along crystal edges and some bent 
twins indicate possible protoclastic deformation. Apatite is 
found as relatively large euhedral crystals disseminated 
throughout the plagioclase and the mafics. Olivine occurs as 
fresh subhedral grains. Both the anhedral augite crystals and 
the olivine crystals are slightly altered around the margins to 
secondary biotite. There are also some tiny isolated flakes of 
biotite within the plagioclase. The opaques are round, half- 
millimeter, subhedral grains, usually found between the plagioclase 
and olivine crystals.

DISCUSSION Mr. Giroux and company designed a lot of the equipment that was 
used to manufacture the curling stones from the black granite. 
There were several steps involved in the production line. Firstly, 
the fine grained mill blocks were cut with a wire saw to twenty 
centimeter (eight inch) thicknesses. (A feet maximum height) 
The slabs were laid down flat and an eleven inch diamond drilling 
bar cut discs out of the slab. A vertical lath with carbide 
tips then cut the shoulders, upper cup and running cup of the 
curling stone to give it its characteristic shape. A shaping and 
polishing lath was then employed using six grades of carborundum 
stone and white tin Oxide. The hole for the handle was then 
drilled with a 2 centimeter (3/4 inch) carbide drill and both 
ends were squared off to fit the countersink.

There are several standards that are required of a rock that is 
to be used in the manufacture of curling stones. It must be 
tough, it must have constant density, it must wear well, it 
should have a fine-grained homogeneous texture for greater 
hardness and, it must have a consistent colour. Matched sets 
should be the same colour.

Curling stones have to be tough because they strike hard against 
one another and may chip or shatter if they are not tough. "The 
energy of the blow causing fracture is proportional to the 
maximum compressive stress at the point of fracture" (Cole, 1951, 
p.67) so this value must be high. Therefore a curling stone 
should be homogeneous, fine grained, structureless and have a 
composition of strong interlocking minerals. The River Valley 
Stone Manufacturing black granite should meet these requirements.
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The stone should have a constant density in order to make "matched 
sets". A specific gravity between 2.60 and 2.75 or 160 to 172 
Ibs/cu. ft is recommended. Since the River Valley Stone 
Manufacturing black granite has a higher density than the common 
curling stones from Scotland, the shoulders have to be rounded 
off a little more than usual to meet the dimension (6" x 11") 
and weight (40 Ibs) standards.

The edges of the running rim must wear evenly and retain their 
sharpness and trueness to preserve precise control of the stone 
on the ice. All curling stones experience minor chipping or 
plucking of the minute crystals along the outside contact rim 
but because of the black colour of the River Valley curling 
stones, these tiny chips are much more noticeable against the 
ice surface than the gray chips from the fine-grained Scottish 
syenite. This is the main reason why curling clubs were hesitant 
about accepting the black curling stones for use in their rinks. 
It may have been a little softer than the Scottish gray as well, 
since the syenite stones are extremely hard and durable and have 
a high standing reputation.

TABLE 2

Orientation of White Lines, Joints for River Valley Stone 
Manufacturing

White Lines Joints 

Azimuth_________Dip Azimuth-———————Dip

080 130 S
084 140 S
078 180 S

TABLE 3

Joint Orientations for West and South Faces of River Valley 
Stone Manufacturing Quarry

Jointing on West Face Jointing on South Face 

Azimuth______Dip Azimuth_______Dip

084 840 s 033 59O SE
104 165 630 W
177 740 E 098 370 S
100 200 S 101 690 SW

005 770 E

035
025
040
040
015

550 SE
640 SE
670 SE
30 NW

710 SE
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COMMODITY

ROCK ASSOCIATION

LARCHER PROJECT EXPLORATION PIT 

Building Stone

See "Geological Setting and Anorthosites of the River Valley 
Area".

CLASSIFICATION 

LOCATION

Black anorthosite

Mr. C. Larcher has completed some work on two of four claims on 
an exploration site located just west of Martin Creek on Lot 2, 
Concession II, Dana Township, Nipissing District. Subdivision 
of this township into lots and concessions has since been annulled. 
The claims worked are # 437779 and 0 437780. (See Figure 3)

Latitude: 
Longitude:

460 38' 12" 
800 11' 00"

ACCESS

PRESENT EXPOSURE

SIZE AND GRADE

HISTORY

GEOLOGY

DISCUSSION

For access to the River Valley area, see Erana Mines Limited.

The Larcher Project is accessible via the Erana Mines Road which 
is 3 kilometers (2 miles) northwest of the town of River Valley. 
Approximately 1.2 kilometers (0.75 miles) due. north along the 
road, a western trending fork can be followed for 4.5 kilometers 
(2.8 miles) to the exploration site. This road has not been 
maintained over the years and a four-wheel-drive vehicle would 
probably be necessary.

In January 1976, power stripping on claim # 437779 and # 437780 
cleared a 36 meter by 32 meter (120* x 105') area of overburden 
revealing a black anorthosite outcrop. Several other surrounding 
topographically elevated outcrops of the anorthosite are exposed. 
A blasted pit face is visible from the roadside.

The blasted pit face is 9 meters (30 feet) high and 15.5 meters 
(51 feet) wide. The stone is medium to coarse grained black 
anorthosite.

Activities on four claims of the "Larcher Project" (nickname 
bestowed by the authors) staked in 1975, eventually led to 
extabllshment of the Dana Black Granite Limited quarry on 
neighbouring ground. In 1976 seven l 1/4 drill 
holes totalling 224 meters (735.6 feet) in length accompanied a 
geological survey to determine the extent of the black anorthosite 
deposit. The holes were drilled on claim # 437780 and # 437779. 
None of the hundred foot holes reached the host gneiss-anorthosite 
intrusive contact. Afterwards, a small exploration pit was 
blasted along the roadside. It appears that an attempt has 
been made to remove a couple of mill blocks from the pit but no 
quarrying operation has followed. The claimed land has since 
been left untouched.

The drilled outcrops are composed of a massive, medium-to-coarse 
grained black anorthosite very similar in all respects to the 
Erana Mines Limited quarry stone. It is therefore a little coarser- 
grained than the Dana Black Granite main quarry. The blasted 
face of the exploration pit displayed abundant horizontal and 
vertical joints that were 0.3 to 1.2 meters (l to 4 feet) apart. 
A faint rusty colouring is associated with the jointing. 
Similarly, white lines are often coincident with the' jointing. 
Some isolated vertical white lines were as little as fifteen 
centimeters (6 inches) apart from one another. Several 1.3 
centimeter (h inch) cross-cutting dikes are later than the 
jointing.

Owners of Dana Black Granite Limited were initially interested in 
using the Larcher black anorthosite as a building stone. 
Unfortunately, the exploration pit established the unsuitability 
of the stone for such purposes. The same geological problems of 
the former Nipissing Black Granite Company Limited faced the 
entrepeneurs here. The coarse grain prevented its use in the 
monumental stone industry and necessitated thicker than average 
building stone slabs to meet structural specifications. Also the 
irregular and closely spaced jointing patterns and white lines
would make it difficult to extract mill blocks of a size desired 
by the industry.
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COMMODITY

ROCK ASSOCIATION

CLASSIFICATION 

LOCATION

QUEBEC METALLURGICAL INDUSTRIES LIMITED (Q.M.I.) 

Roofing granules

See "Geological Setting and Anorthosites of the River Valley 
Area".

Black anorthosite

The Quebec Metallurgical Industries Limited has one claim (#45910) 
in the extreme southeasterly corner of Dana Township in Lot I, 
Concession I, and one claim (#45909) in the extreme southwesterly 
corner of Mcwilliams Township on Lot 12, Concession I. In 
1959 the rock was tested as a source of roofing granules. The 
two claims are situated due north of the Erana Mines quarry within 
0.4 kilometers (H; mile) and can be reached along the same access 
route. (See Figure 3)

Latitude: 
Longitude:

460 37' 67' 
800 10' 00'

ACCESS 

HISTORY

GEOLOGY

See Erana Mines Limited. Not visited by the author.

On October 16, 1958, the 2 claims in Dana and McWilliam Townships 
respectively "were staked on an occurrence of black anorthosite, 
which may have value as a source of roofing granules. During 
1959, the claims were mapped and a series of strippings made with 
a bulldozer." (Hart, E.A., 1959, p.l)

E. A. Hart (1959, p.l) described the geology of the anorthosite 
intrusive and its host as follows:

"The rocks of the surrounding area consist of a hornblende 
syenite grading to a diorite. It is coarse grained, and composed 
of a grey feldspar and hornblende. There are gneissic patches 
of altered sediments within the intrusive. An area of black 
anorthosite lies within the syenite, and the two claims cover 
the north part of it. The anorthosite continues to the south 
of the claims where Nipissing Black Granite Company has a 
quarry. The anorthosite on the claims is about 200 feet 
wide at the north end and 1900 feet wide at the south side.

DISCUSSION

The anorthosite is apparently a feldspathized phase of the 
intrusive of the area. It is mainly medium grained on the 
Q.M.I, ground as compared to the coarse grained material to the 
south. It is equigranular, uniform, massive V grain, black 
and unweathered. There is no evidence of iron "ust in the area. 
It is composed of 85Z - 90Z labradorite, up to 10Z hypersthene, 
a few hornblende grains and less than 1Z quartz and iron oxides. 
The feldspar is clouded with microscopic inclusions that are 
probably magnetite and ilmenite, giving it a uniform black 
dense appearance.

The quality of the material has been investigated by T. H. Janes, 
(1954). He found that the fine grain was acceptable by the 
manufacturers of roofing and siding, for shape, colour and 
quality. Further tests have yet to be made on the shape of the 
medium grained anorthosite. There is an indicated 100,000 tons 
per vertical foot on the claims."

The outcrop was not visited by the author, but the anorthosite 
may represent a fairly good building stone according to Hart's 
description. It is associated with the Erana Mines rock but is 
finer grained which may be more acceptable for building stone uses. 
The main query concerns the relative spacing and irregular 
orientation of the joints and associated white lines. If the 
Erana pit is evidence of the area, the white lines would be too 
close and too haphazard to consider the use of the rock as 
anything but a crushed aggregate eg. roofing granule.
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POTENTIAL ALTERNATIVE USES OF THE RIVER VALLEY ANORTHOSITE

Next to the obvious potential uses of anorthosite as a. source 
of products in an expanded building stone industry there are 
potential alternative uses related to associated mineralization 
and the chemical composition of the rock. There has been 
exploration for sulphides within the anorthosite suite and 
experimentation involving the extraction of alumina.

Lumbers (1971, p.94,95) reports on sulphide exploration:

"In 1969, Kennco Exploration (Canada) Limited explored sparsely 
disseminated sulphide mineralization in cataclastic rocks of 
the complex along the western and southern sides of Dana Lake, 
Dana Township, by surface trenching. The main area of known 
mineralization is in Crerar Township near the southern contact 
where, between 1961 and 1970, Tomrose Mines Limited and 
Falconbridge Nickel Mines Limited explored a large area west 
of the Sturgeon River ... Disseminated chalcopyrite, pyrite 
and pyrrhotite occur in fractured anorthositic gabbro, gabbro 
and irregularly shaped ultramafic layers in gabbroic anorthosite 
... and in fractured metasediments at the contact of the complex 
and in quartz veins in the complex."

Large granophyre intrusions are associated with an abrupt 
change in the strike of the Grenville Front from east-northeast 
to north-northeast.

"In this setting, copper and nickel mineralization is widespread 
in the intrusions and in the deformed Southern Province country 
rocks. Although parts of this area have been extensively 
explored recently, the present study indicates that further 
work is justified and should be expanded to include the entire 
anorthosite complex." (Lumbers, 1971, p.96)

Although there has been no specific exploration for ilmenomagnetite 
(intergrowth of ilmenite and magnetite) in the River Valley area, 
Lumbers (1971, p.94) has reported local concentrations of as 
much as fifteen percent disseminated ilmenomagnetite in the 
black anorthosite in the eastern lobe of the complex.

Three "Major I" analyses (x-ray fluorescence) were completed 
by Geoscience Laboratories, Ontario Geological Survey:

Erana Mines Limited

River Valley Stone Manufacturing

Dana Black Granite

Fe203 Z

5.75

16.4

8.68

Ti02 Z

0.47

2.82

0.32

A1203

27.5

16.6

18.9

ALUMINUM

The results do not indicate an ore grade ilmenomagnetite deposit 
comparable to the Havre-Saint-Pierre anorthosite massif deposit 
in Quebec. The low results of the Erana grey anorthosite are 
particularly surprising since this rock has many similarities 
to the ilmenomagnetite host rock in Quebec.

The results for the River Valley Stone Manufacturing quarry 
are relatively high but the quarry's small dimensions do not 
make it a noteworthy potential deposit. Areas of mineralization 
potential within the anorthosite suite can be narrowed down 
to areas with high positive magnetic anomalies.

Due to increasing freight rates, increasing labour costs, 
diminishing high grade reserves, political problems and increasing 
tariffs and taxes on bauxite, the Bayer method of aluminum 
production from bauxite is no longer as competitive as it used 
to be. The world aluminum situation has thus prompted countries 
that are high producers and consumers of aluminum to seek out 
economically feasible non-bauxite domestic sources of alumina 
(A1 2 03 ).
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At the Canadian Centre for Mineral and Energy Technology 
(CANMET) a branch of Energy, Mines and Resources of Canada, 
much experimentation and research concerning the extraction of 
alumina from anorthosites has been carried out (see list of 
references) . Calcic anorthosite is apparently the next best 
thing to bauxite as the A12 0., content can be as high as 30Z. 
The River Valley anorthosite has a bytownite composition 
implying that the necessary minimum of 28Z A^C^ content for 
aluminum production may be available in abundance or exceeded. 
Of the three samples tested for Al^O-j (see A^C^ results for 
Major I in Table on previous page). the sample from the Erana 
Quarry was the only one to approach the necessary standards.

Several aluminum extraction processes using anorthosite as a 
raw material have been tested by CANMET. They are the alkali 
processes and the acid leaching processes. Ripley (1976), 
Quon (1976a, 1976b) and Winer (1977) have tested the alkali 
sinter processes: these are the lime soda sinter and lime sinter 
processes. They are technically satisfactory and feasible 
(98Z extraction) but not economical under current economic 
conditions. Peters and Johnson (1974, p. 49, 50, 51) have 
published a breakdown of annual operating cost estfimates for 
producing aluminum using the alkali process and compared 
them to the operating costs using the Bayer process under 
similar conditions. The cost of producing aluminum using the 
alkali process is close to double that of the Bayer method. 
This is due mainly to an enormous energy consumption of the 
former that is quadruple that of the latter. Peters and Johnson 
(1974, p. 27) have also estimated the initial capital investment 
for an alkali plant to be about 724 million dollars for 1973 
which again is double that of a Bayer plant. There are several 
other economic factors and restrictions that will determine the 
utilization of the alkali processes in the future:

1. the size of the deposit - since the capital investment 
is large, the anorthosite and limestone deposits must be 
extensive enough to supply sufficient reserves of the 
required grade

2. the quality of the anorthosite - the A^C^ content must be 
free of undesireable impurities (eg. sulphate, phosphorous, 
etc) that are difficult and costly to remove using present 
methods

3. the quality of the limestone - the limestone must have a 
CaO composition of 532

4. proximity and accessibility to transportation - if the 
anorthosite and limestone are
not near each other, the anorthosite should be transported 
to the limestone site since three times as much limestone 
is needed for the process as anorthosite. Therefore, 
adequate inexpensive transportation must be available between 
the quarries

5. proximity to an energy supply - a close energy supply is 
necessary to meet the energy intensive requirements of the 
alkali processes

6. proximity to existing smelters

7. processing problems - gelation (the thickening of sinters 
during leaching) is potentially the most serious problem 
that must be prevented

8. world and domestic consumption and requirements of aluminum 
and the extent to which conventional bauxite reserves fail 
to meet the demands at reasonable cost
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Hamer (1976, 1977, 1978a, 1978b), realizing the drawbacks of the 
alkali sintering processes, has tried to refine two acid 
leaching methods; the melt-quench method and the hydrochloric 
(HC1) acid - fluosilicic acid method. The former process 
melts and rapidly quenches the anorthosite and destroys the 
crystalline structure so that the alumina can be readily leached 
in dilute hydrochloric acid. Ninety-five percent alumina 
extraction is possible but better methods are needed to remove 
iron, silica and potassium impurities in the system. Also the 
energy requirements are very demanding so some method must be 
devised to recover useable heat.

The HC1 - fluosilicic acid leaching process can extract 90Z of 
the alumina in the anorthosite. While the energy requirements 
are not as demanding as the melt-quench method, the necessity to 
recover and recycle the hydrochloric acid for economic and 
pollution control reasons is a major drawback that prevents 
the process from seriously competing with the Bayer process.

Specifically, the extent of the River Valley anorthosite suite 
that meets the 2821 Alumina content requirement is unknown. 
Extensive surface and drill core sampling would be necessary 
to analyse the stone for A1203 content (Major I analysis) to 
determine if the stone could be used as a raw material for 
aluminum production. The anorthosite would have to be shipped 
to Southern Ontario to the limestone quarries. With ever 
increasing energy costs though, it seems that the Bayer method 
of aluminum production will continue to be the stronghold of 
the industry for a very long time to come.
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QUARRIES OF MCAUSLAN TOWNSHIP AND ADJACENT AREAS

COMMODITY

ROCK ASSOCIATION

CLASSIFICATION 

LOCATION

ACCESS

PRESENT EXPOSURE

MCLAREN BAY MICA STONE QUARRIES 
AND CAREY MOTE STONE QUARRIES

Building Stone

The quarried micaceous quartzose gneiss is a member of the 
Middle Precambrian clastic siliceous metasedimentary unit. 
Limited in geographical extent it is in contact on all boundaries 
with biotite gneiss.

Micaceous quartzose gneiss

The quarry property extends over ten leased mining claims on the 
northern shore of Reynolds Lake in southwestern McAuslan 
Township. The closest railway facility is located at Diver on 
the Ontario Northland Line, 14 kilometers (8.8 miles) to the west 
by road. Lat. 46O 43' 15"; Long. 790 21' 45" (See Figure 4)

A well maintained forest access road intersects Highway 63, 
just west of Eldee, approximately 15 kilometers (9.4 miles) 
southwest of Temiskaming and 58 kilometers (36 miles) northeast 
of North Bay. The access road is followed for 35 kilometers 
(22 miles) northwesterly no the junction of a private mining 
road maintained by McLaren Bay Mica Stone Quarries Limited. The 
quarry operation extends over 6 square kilometers (2.3 square miles) 
some 1.5 kilometers (l mile) south of this mining road junction, 
with availability to all pits supplied by the private road.

The southwesterly -dipping metasedimentary beds are regionally 
covered by a pleistocene overburden of sand and boulder sands. 
Locally, on the claim properties, 16 quarry faces have exposed 
the colour transformation contacts of the quartzose gneiss. 
Usually consistent with the contact the pits allign as shown in 
-figure 5. In addition to exposure of contact and crenulation 
planes in these pits, the metasedimentary sequence has been 
exposed by stripping between pits.

SIZE AND GRADE

DESCRIPTION

Stockpiles of red, green and gray (resulting from a red and green 
mixture) crenulated micaceous quartzite veneer stone can be found 
at the appropriate pits. This veneer stone measures 8 to 10 
centimeters thick (3 to.4 Inches) and 15 to 20 centimeters (6 to 
8 inches) in width. In blasting from the rock face, the bedded 
quartzite fractures along the mica-rich crenulation planes. 
The rubble is then "chopped" by sledge hanmer and pneumatic air 
drill to an irregular "five point" shape which may be hand loaded 
into a front end loader for transfer to dump trucks.

GENERAL GEOLOGY: The quarry pits of McLaren Bay Mica Stone Company and Carry Mote 
straddle 1.4 kilometers (0.88 miles) of banded muscovite-quartz 
gneiss. Displaying muscovite-rich crenulation planes and 
colouration contacts which conformably dip southwest 800 , the 
quartzose rock contains a sequence of mappable colour units. 
Traced perpendicular to the 1100 strike in a northeasterly 
direction, the inclined beds progress from a clean medium- 
grained quartzose gneiss, through red micaceous, green micaceous, 
alternating red and green micaceous to, finally, a gray 
micaceous medium-grained quartzose gneiss. The interbedded 
quartzite is consistently medium-grained and well-sorted with 
ilmenite and alkali feldspar in minor quantities dispersed 
throughout.
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Tracing the tnuscovite-rich crenulation zones to the northwest 
along the strike there is a noticeable thinning of the units 
and a gradual disappearance of some micaceous zones. To the 
southeast the thickening of the sequence is interrupted by an 
unconformable contact .above which the bedding has a marked 
increase of silver muscovite.

The previously mentioned micaceous planes consistently display 
parallel crenulation ridges and furrows at 3 centimeter intervals. 
Although much less pronounced, these lineations also exist in 
the less micaceous massive quartzite zones.

Of deleterious effect to the quarry operation are black quartzite 
ovals measuring 20 by 8 centimeters consistently oriented with 
the gneissic bedding planes. These pods mar the homogeneity 
of the stone and are located in both green and red rock adjacent 
to the highly excavated colouration contact zone.'

The highly micaceous zones also contain coarse grained quartz 
stringers 6 centimeters in width which run both consistent with 
and obliquely to the gneissosity. Quarry opejrators must 
separate both pods and quartz stringers when chopping the facing 
blocks.

The dominant structure of the micaceous quartzose gneiss unit 
is an anticlinal fold with the axis trending northwest. The 
near vertical beds of the quarry pits mark the southern limb of 
this fold structure consistent with mapping by Lumbers (1969, 
p.88). Two sets of joints, one running west-by-northwest and the 
second running north-by-northeast display no movement and probably 
postdate the folding. In addition, the previously mentioned 
quartz veins which intrude most micaceous-rich, structurally 
incompetent beds, predate jointing and are probably associated 
with the regional metamorphism of which the syncline is a 
tectonic product.

The well-sorted clean micaceous quartzite of the quarries 
represents a well-washed, well-worked sedimentary deposit. Source 
material is probably derivative of arkose in the lower Lorrain 
Formation of the Southern Province. The highly siliceous sand 
with minor feldspathic and ferruginous additions coupled with 
alumina silts and clay was probably subject to wave action.

As the micaceous zones signify an influx of ferruginous material 
into the synclinal furrow, plus an associated change in sea level, 
the specific gravities (see Table Ip.8) suggest that the colour 
sequence observed in the field is reminiscent of a normal separation 
sequence of heavy minerals. Hence a continual inflow of siliceous 
materials, augmented initially by silts forming medium green 
gneiss, silts forming red gneiss and lastly clean uninterrupted 
siliceous material, protrays the probable sequence of this 
spectacular rock. Heavier crystals of ilmenite are found 
throughout the rock and were probably not subject to the delicate 
suspension mechanism that controlled the silts and clays. Mica 
is the major mineral rendering this stone economical by imparting an 
aesthetic value. Due to the structural incompetence caused by 
the micaceous zones and quartz veins the use for this stone to 
date is limited to chopped "five point" facing, aggregate slab 
facing and crushed garden materials.

DISCUSSION As apparent from the preceeding description the red and
green micaceous quartzose gneiss is a singular and rare formation. 
The delicate specific conditions necessary for its formation and 
the limited geographical extent of the beds imply limited reserves. 
More plentiful, however, is the grey stone which probably formed 
under a higher energy environment and is more extensive.

As colour variations are noticeable within single colour units, 
it is necessary for the quarry operator to stockpile reserves 
to insure a consistent colour supply to any given customer. 
Although the red-green contact will be traceable to the northwest 
and southeast, colour discrepancies will be encountered.



Similarly, additional reserves of this rock may be expected on 
the north limb of the anticline. Due to heavy pleistocene 
overburden, topographical changes and ignorance as to the fold 
axis location it is difficult to predict the exact location of 
these beds.

HISTORY The Reynolds Lake deposit was first prospected by a Mr. Niemetz
who currently owns the mining claims. In 1972, three operators, 
McLaren Bay Mica Stone Quarries, Ontario Natural Products Limited 
and Sparkoroc Industries Limited were reported to quarry the 
property (Vos,1972, p. 164) . By 1974 the claims were leased 
to George Boughner who operated the McLaren Bay Mica Stone 
quarries. The leased claims are L318956, T54482, T54703, L213978, 
L341978, T54648, L213979, L342311 and L342310. The pits are 
operated for 6 months a year with the stone trucked to Diver on 
the Ontario Northland Railway Line. The current price for the 
stone is $45.00/ton.

Claims L213980 and 1213985 to the north are operated by Carry 
M. Mote. In November 1974; February, July and August 1975. 
Mr. Mote also carried on trenching operations in LaSalle Township 
near Diver where micaceous gneiss is reportedly being quarried.
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COMMODITY

ROCK ASSOCIATION

CLASSIFICATION 

LOCATION

The environs of this quarry are covered by a heavy blanket of 
pleistocene overburden. The adjacent mappable unit outcrops 
several miles to the northwest and is identified as biotite 
gneiss and migmatitic biotite gneiss (Lumbers, 1969, p.61 to 63)

Micaceous quartzose gneiss

The quarry operation is located on three adjacent mining claims 
in McAuslan Township,one of which is leased. The most prominent 
quarry face is on the north shore of Threetails Lake in the 
eastern extent of the township with access to the Ontario 
Northland Railways at Diver, 25 kilometers (15*1 miles) to the west 
by road.

Latitude: 
Longitude:

790 16' 15" 
460 44' 20"

ACCESS

PRESENT EXPOSURE

The same forest access road that services McLaren Bay Mica Stone 
Quarries also leads to Threetails Lake, 25 kilometers (15*5 miles) 
northwest of its junction with Highway 63 near Eldee.

Due to the heavy sand and gravel overburden, the only observable 
outcrops are in the vicinity of the quarry faces.

SIZE AND GRADE The decorative green and reddish-green micaceous quartzose
gneiss removed from this pit is not thicker than 10 centimeters 
(4 inches) as the micaceous zones are never farther apart in 
this rock. Pallets on the mining property, used for transporting 
the stone are provided with wire mesh with 15 by 10 centimeter . 
(6 by 4 inch) apertures.

DESCRIPTION

GEOLOGY: Three separate quarry faces mark the operation of this
property. The blasted faces to the northeast of the lake are 
broken along silvery muscovite planes separated by 1.5 to 8 
centimeters (.5 to 3 inches) of quartzose rock. An adjacent and 
lithologically similar pit contains muscovite of a faintly green 
variation which is concentrated on foliation/bedding planes 
striking 1500 and dipping 400 southwest. The granular quartz 
exhibits a reddish tinge, perhaps an alteration effect from 
the inclusive Ilmenite specks found throughout.

The third and major quarry face is operated in two tiers found 
25 meters (82 feet) southwest of the above mentioned faces and 
adjacent to the north shore of Threetails Lake. Both faces 
extend 20 meters (65*5 feet) along a strike of 1720 , paralleling 
the green micaceous planes in the gneissic rock. The northerly 
tier measures 18 meters (59 feet) high. There is a dip of 
500 west on both faces. In conjunction with reddish quartzite, 
and micaceous layers at 8 centimeter (3 inch) intervals, this 
rock also contains ilmenite banding, traces of microscopic garnet 
inclusions and quartz vein intrusions along structurally 
incompetent micaceous zones. Sillimanite was noted adjacent to 
biotite lamellae.

OPERATION: The remaining drill holes at the summit of both quarry faces
indicate that the operation was directed at removing large blocks 
of stone when possible. The only other relic of the operation is 
the tailings pile of 10.5 centimeter (4 inch) diameter rubble 
perched on the shoreline of the lake. A loading ramp intersecting 
the two quarry tiers, joins this pile to the quarry face.
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IHNERALIZATION: In accord with the above description, thin section analyses 
indicate 85% to 9C^ well-sorted subhedral quartz with IQ'A to 
12Z mica. This muscovite component occurs in two modes; as 
consistently oriented medium-to-coarse crystals on gneissosity/ 
bedding planes and as fine-grained disseminated crystals 
throughout the quartz matrix. The well-laminated mica follows 
undulatory patterns throughout the rock, but does not display 
kink-banding at the crests and troughs of this undulation. 
Limited kink-banding is associated with rare realignment in the 
euhedral crystals.

The quartz is either fine-grained or medium-grained, but 
displays no mixing of the two. Associated biotite is respectively 
medium-grained or medium/coarse-grained. When in close proximity 
to beds of subhedral fine-grained ilmenite, the quartz displays 
a red colouration zoning effect.

Minor very fine grains of garnet and euhedral hornblende are 
present in the micaceous quartzose gneiss.

DISCUSSION The stratigraphy of this deposit is consistent with that at the 
eastern end of McLaren Bay Mica Stone Quarries; above the 
unconformable contact. The strike of the units has changed 
radically from east-west to north-south with an accompanied 
flattening of the dip.

A miogeosynclinal hypothesis is substantiated by the uniform 
degree of sorting. The very limited deformation and/or 
alteration of the muscovite lend credence to a primary 
sedimentary (ripple mark) origin for the undulatory pattern of 
the micaceous lamellae.

HISTORY

Additional deposits of this stone underly the complete area 
and are most easily prospected in the regions of limited 
pleistocene overburden. Lakes, scoured by the advancing ice, 
and river beds, eroded by ground runoff supply the most 
promising avenues for this search.

This site requires cleaning and grooming to allow the public to 
both appreciate the spectacular rock and gain unobstructed access 
to the beach and lakeshore.

The three claims, T-61559 (leased), S 408876 and S 408877 
cover the northern tip of Threetails Lake and surrounding 
area.

In May, 1969, Joseph Haberer, drilled three holes in the 
quartzose gneiss on claim T-61559. The holes penetrated to a 
maximum of 58 meters (190 feet) . They are accompanied by small 
trenches several feet wide.

From 1974 to 1976 the quarry was worked for facing stone but has 
been idle ever since. Mr. L. Ross currently maintains the option 
on this property.
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COMMODITY

ROCK ASSOCIATION

CLASSIFICATION 

LOCATION

ACCESS

PRESENT EXPOSURE

EAGLE MOUNTAIN DEPOSIT 

Building Stone

This Middle Precambrian metasedimentary rock is a portion of a 
geographically extensive clastic siliceous unit that covers 
Eddy, Lockhart, Poitras, Clarkson, Garrow, Osborne, Wyse, 
McAuslan and Jocko Townships. The rock is overlain by 
Pleistocene tills and geologically conformable with a biotite 
gneiss of similar age.

Micaceous Quartzite Gneiss

Eagle Mountain is a topographical high point in north central 
Garrow Township, just south of the McAuslan Township boundary.

Latitude: 
Longitude:

460 42' 45" 
790 18' 45"

A well maintained forest access road intersects Highway 63 just 
west of Eldee, approximately 15 kilometers (9.4 miles) southwest 
of Timiskaming and 58 kilometers (36 miles) northeast of North Bay, 
This access road is followed for 18 kilometers (11*6 miles) north 
west to a secondary bush road. This dirt road is followed for 
an additional 7 kilometers (4.4 miles) to the west and terminates 
at a rock wall quarry face.

Unlike the other gneissic building stone quarries in the area 
which owe exposure to erosion of the till overburden, this deposit 
is topographically elevated. The vertically projecting face of 
the outcrop suggests possible fault boundaries.

SIZE AND GRADE No evidence of stone removal was noted. Large 2 meter (6.6 
foot) square blocks of grey micaceous quartzose gneiss are 
located at the foot of the cliff face. This stone is probably a 
talus pile and not a result of blasting.

DESCRIPTION

GEOLOGY: The sheer frock wall of grey micaceous quartzite gneiss appears 
consistent with the grey stone quarried in McAuslan Township. 
The steeply dipping beds coincide with the southern limb of 
a northwesterly trending anticline. Mineralogically this stone 
correlates with the upper portion of the unconformable contact 
in McLaren Bay Mica Stone Quarry.

MINERALIZATION: The grey colouration of the quartzose stone is a result of a 
mixture of red and green muscovite. Less micaceous than the 
red or green units this rock is structurally more competent and 
less prone to jointing.

DISCUSSION

HISTORY

Unlike the neighbouring pits at Threetails Lake and Reynolds 
Lake, this outcrop is elevated. This facilitates block handling 
but also increases the danger of the operation. The size of the 
deposit is extensive and if quarried carefully could supply a 
large quantity of accessible aggregate.

No history or report of an operation is available for this property. 
Intent of mining the stone is only evident by virtue of a recent 
copy of the Quarries Act nailed to a nearby tree.
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COMMODITY

ROCK ASSOCIATION

CLASSIFICATION 

LOCATION

L. ROSS STONE QUARRY 

Building Stone

Micaceous quartzose gneiss is found in association with other 
clastic metasediments of similar age. A biotite gneiss is found 
to the south of this deposit.

Micaceous Quartzose Gneiss

The L. Ross Quarry is located in the northeast sector of Jocko 
Township on the southeast quadrant of the intersection of Highway 
63 and the Jocko River.

Latitude 
Longitude

460 36' 10" 
790 10' 15"

ACCESS The double tiered pit is accessible by driving 50 kilometers
(31*1 miles) northeast of North Bay or 20 kilometers (12.5 miles) 
southwest of Timiskaming on Highway 63 to its intersection with the 
Jocko River. A short mining road to the southeast leads directly 
to the bottom tier of this quarry.

PRESENT EXPOSURE The banded quartzose gneiss is exposed along strike at various 
locations in the Jocko River Valley. The full 43.4 meter (142^ 
foot) exposed outcrop at this location has been quarried for 
building stone.

SIZE AND GRADE Although the stone of this quarry is aesthetically less
spectacular than micaceous units higher in the stratigraphic 
section in the area, it suffers less quartz intrusion blemishes. 
Undisturbed quarry blocks on the site are large, although the 
blasting operation was oriented along the length of the exposed 
face with the intention of breaking the rock up as much as possible. 
A tailings pile of small 4 centimeter (1.8 inch) aggregate is 
present as well .

DESCRIPTION

GEOLOGY : xhe quarry was mined in a double tiered process. The southerly 
and topographically elevated quarry face extends 43.4 meters 
(142*i feet) along a 130O azimuth. The bedding of the face strikes 
at 1500 with a dip of 24O SW. The highly micaceous green 
foliated beds in a reddish tinted quartzose rocfc are crenulated 
in places. The micaceous zones measuring up to 20 centimeters 
(8 inches) across are accompanied by coarse-grained quartz veins 
and pod intrusions. The 2 meter (6.6 foot) high step has been 
blasted along its full lateral extent with little of the blasted 
rock having been removed. The northerly, topographically lower 
tier extends 31.6 meters (103.7 feet) along a slightly divergent 
strike. This stone is less contorted than the southerly zone 
with the blasting operation extending 10 meters into the bedding, 
which dips 24O SW. The thick green micaceous beds measuring 
20 centimeters (8 inches) wide are also accompanied by thinner 
biotitic beds and frequent quartz veins. The interstitial 
fine-grained mineralization of red tinted quartz and feldspar is 
accompanied by minor amounts of ilmenite and fine-grained garnet.

Structurally, a dominant joint pattern striking 100 and dipping 
subvertically is employed in the quarry operation. The drilling 
operation is oriented near perpendicular to the foliation/bedding 
planes and allows for breakage along this joint pattern.

MINE RAL I ZATI ON : section analyses reiterate the hand specimen description. 
Quartz, the primary mineralogical component, constitutes 70% of 
the rock in a fine grained metasedimentary mode and medium-grained 
subhedral intrusive mode. In both instances the quartz contains 
tiny speckled inclusions and is associated with feldspar.
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Feldspar constitutes 8% of the rock mass and is fine-or-medium 
grained corresponding to the grain size of its quartz associate. 
Some coarse-grained intrusive feldspar is poorly twinned with 
alteration zones on the twin planes. Mica, the major colouration 
factor at 202, is consistently in platy subhedral medium-grained 
crystals disseminated throughout the fine-grained quartzite 
matrix and concentrated on the periphery of the coarse-grained 
intrusions. The uniform undulatory lamellae display no kink 
banding but chlorite alteration is common for this mineral. 
Minor (2Z) amounts of fine-grained garnet are found throughout 
the metasedimentary portion of the rock and display abundant 
intracrystalline inclusions. Minor ilmenite is found disseminated 
throughout the fine-grained quartzite.

DISCUSSION Similar to the neighboring pit of H. Niemetz, rock in this quarry
is of a primarily sedimentary genesis. Undulating bedding planes, 
undeformed micas and size sorting of quartz are substantive 
indicators of this origin.

Subsequent tectonic and metamorphic history account for: quartz 
intrusions along micaceous planes, folding and finally jointing 
in the massive rock. Further prospecting for this rock should 
be directed along the Jocko River Valley, as the river supplies 
a window through the heavy pleistocene overburden.

HISTORY No recorded history of operation is available on this property.
A Mr. L. Ross holds the options on the quarry.
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COMMODITY

ROCK ASSOCIATION

NIEMET2 STONE QUARRY 

Building Stone

Micaceous quartzose gneiss, is part of a. regionally extensive 
unit which outcrops in, Eddy, Lockhart, Poitras, Clarkson, Garrow, 
Osborne, Wyse and McAuslan townships, as well as Jocko Township. 
A separate stratigraphic unit found almost adjacent to this 
quarry is biotite gneiss of similar age.

CLASSIFICATION 

LOCATION The tiered stone quarry is located in the northeast quarter
of Jocko Township on the southwest quadrant of the intersection
of Highway 63 and the Jocko River.

Latitude 
Longitude

460 36' 20" 
790 10' 45"

ACCESS

PRESENT EXPOSURE

The pits are accessible by driving 50 kilometers (31 miles) 
northeast of North Bay or 20 kilometers (12.4 miles) southwest of 
Timiskaming on Highway 63 to its intersection with the Jocko River, 
A small ill-maintained quarry road services the actual rock face.

Similar to other quarry operations in this unit, the Niemetz 
quarry owes its existence to the valley dug into the glacial 
overburden by the Jocko River. Other outcrops are visible on 
the banks of the river.

SIZE AND GRADE The only remnents of a previous operation consist of large slabs
of gneissic quartzite at the foot of the quarry faces. In 
view of its structural incompetence, it is likely that this 
stone was "chopped" in 12 centimeter (4.7 inch) wide blocks to be 
used as slab facing.

DESCRIPTION

GEOLOGY; This quarry displays a geology similar to the building stone
operations in Garrow, and McAuslan Townships, with an accentuation 
of alkali feldspar.and garnet in the quartzose gneiss.

The foliated rock strikes 130O and dips at a shallow 20O to 
the southwest. No crenulation or associated structures were 
noted, save the micaceous-rich bedding planes. These planes of 
green muscovite give the rock its characteristic green sparkle, 
and supply fracture surfaces for quarrying operations. The 
quartzose matrix of the stone contains varying amounts of alkali 
spar and garnet, both integrated with the foliation, plus specks 
of ilmenite.

Structurally the rock is incompetent with extensive haphazard 
joints throughout. A prominent joint pattern on an adjacent 
outcrop strikes due north and dips subvertically, indicating that 
the fractures in the quarry face may be a blasting phenomenon. 
Coarse-grained clear, intrusive quartz veins from 2.5 to 7.5 . 
centimeters (l to 3 inches) wide are found throughout the fine 
grained green and red tinted quartzose metasedimentary stone. 
Although consistent with the gneissosity, these veins are numerous 
enough to hamper quarry operations and blemish the aesthetic 
qualities of the slab stone.

The quarry face extends 35.7 meters (117 feet) along the 1300 
strike of the rock. A tier, only 2 meters (6.6 feet) wide and 
2 meters high has been cleared of overburden and drilled for 
blasting.



. 47 .

MINERALIZATION;

DISCUSSION

HISTORY

Thin section analysis reveals that the metasedimentary quartz 
is present in both a fine and medium-grained mode. The former 
contains very fine-grained inclusions, intercrystalline 
muscovite and ilmenite. The latter is associated with micro 
perthite feldspar while grains of both sizes are round and 
constitute 80% of the rock. The muscovite is the most 
prominent secondary mineral and is found in wavy lamellae within 
the fine-grained quartzite and in concentrated bands along the 
coarse and fine-grained contact. No kink-banding was present in 
the muscovite which composes 151 of the rock mass. The 
remaining 57. is accounted for in medium-grained microperthitic 
feldspar.

The petrology of this deposit indicates that it is consistent 
with the underlying portion of the unconformable,contact of the 
McLaren Bay Mica Stone Quarry. Absence of kink-banding suggests 
that undulatory lamellae may be primary sedimentary structures. 
Numerous quartz intrusions, colour changes and excessive jointing 
indicate a structurally incompetent micaceous shallow water 
metasediment.

The increase in coarse-grained feldspar, plus increased mica 
alteration products indicates a slightly poorer degree of 
sorting of the sediment plus different metamorphic history. 
The relatively flat lying beds have undergone a divergent tectonic 
process from the northerly deposits in McAuslan Township, 
perhaps resulting in this alteration.

Additional deposits of this stone would easily be prospected by 
tracing the Jocko River Valley which cuts the strike of the 
bedded unit at a very slight angle.

No record of this operation is available, 
maintains the option on this property.

A Mr. H. Niemetz
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COMMODITY

ROCK ASSOCIATION

CLASSIFICATION 

LOCATION

ACCESS

PRESENT EXPOSURE

DESCRIPTION

GEOLOGY:

TELTECK EXPLORATION LIMITED 

Building scone

The brecciated deposit is exposed in a circular outcrop surrounded 
by northeasterly dipping laminated Gowganda argillaceous wacke.

Intrusive carbonate breccia pipe

The circular cavity is located 27.5 kilometers (17 miles) due 
N270 E of the intersections of arterial highways 69 and 545 
within the Sudbury city limits. The property is located adjacent 
to a mining and forestry road in north-central Aylmer Township, 
1.06 kilometers (0.7 miles) due east of Sam Martin Lake.

Latitude 
Longitude

460 50' 30" 
810 46' 45"

The property is accessible in a motorized vehicle via highway 545, 
8 kilometers (5 miles) north of the town of Capreol to the first 
easterly running forest access road. This road is followed for 
22 kilometers (13.5 miles) north and east until it traverses 
the Wanapitei River at which point the southern fork is followed 
initially for 10.5 kilometers (6.25 miles) southeast and then an 
additional 4 kilometers (2.5 miles) northeast to the mine site. 
The quarry is 300 meters (330 yards) west of the road access.

The topographically elevated intrusive breccia has been mined to 
ground level revealing excellent exposure of the host rock and 
wall rock zones. The majority of the employable building stone 
above road level has either been removed or transported to nearby 
stock piles.

The host rock of this quarry is a well laminated metamorphic, 
melanocratic Gowganda argillaceous wacke. The lamellae are of 
consistently narrow (l mm) thickness striking 158O and dipping 
280 NE. The rock is fine grained, approaching a slaty cleavage 
near the Intrusive breccia pipe and weathers pinkish on exposed 
surfaces.

Samples of this host rock were collected in a traverse into the 
pipe where a similar material is found as angular breccia 
fragments. Analysis of this material is tabulated in Table l 
with accompanying comparisons of Gowganda argillite and fenitized 
sandstone.

Structurally this parent rock is intensely jointed and faulted. 
Two dominant joints, striking N 800 E dipping 700 N and striking 
N 65O E, dipping 50O SE, segment the rock but display no movement. 
The third set striking 1700 and dipping 42O W, not only displays 
movement with a resulting pulverization of the argillite, but 
also approximately parallels the principal fault on the property.

This fault, striking N 100 E with a dip of 50O W displays 
characteristic dip-slip patterns. It forms the eastern boundary 
of the pipelike structure. The pit is approached from the 
south along this fault.

The host rock joint patterns are continued through the slaty 
contact rock of the quarry and into the carbonate breccia remaining 
in the pit.

This breccia consists of laminated angular argillaceous fragments 
up to 10 centimeters (4 inches) long with veins and pods of medium- 
grained quartz in a vuggy pink carbonaceous matrix. Mineralization 
of bornite and chalcopyrite are disseminated throughout the matrix, 
especially prevalent in the contact zone. Airborne magnetic 
surveys by Kennco Exploration (Canada) Limited and induced polari 
zation and resistivity surveys by McPhar Geophysics show no anomolies 
around either the breccia or the accompanying sulphide mineralization.
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A sample analysis of this carbonate matrix with comparative 
analyses from carbonatized marble of the Aln'6 complex and Espanola 
Limestone of McGregor Bay is presented in Table 4.

The pit is oval in shape, extending 27.3 meters (89.5 feet) from 
north to south and 23 meters (75.5 feet) from east to west. The 
western face, and adjoining contact with the argillaceous host 
rock is elongated in the north-south direction. It is up to 
11 meters (36 feet) high. The eastern face is concave with 
one definable breccia/argillite contact dipping to the west at 
300 and approximating the strike of the major fault. It has a 
maximum height of 19 meters (62 feet).

MINERALIZATION; Thin section analysis of the argillite breccia fragments indicate 
that greater than 6031 fine-grained, unstrained quartz composes 
this rock. The remainder is largely alkali spar with vague 
perthite texture, and minor amounts of mica.

A similar analysis of the carbonate matrix indicates its composition 
to be greater than 605J very fine-grained carbonate with about 102 
opaque minerals (chalcopyrite and bornite). -The remaining 30Z is 
equally composed of fine grained unstrained quartz and plagioclase 
feldspar with well developed albite twinning and composed of 10Z 
to 355S anorthite.

DISCUSSION The genesis of this deposit deserves attention as exploration for 
additional breccia deposits is currently being carried out in 
Aylmer Township.

Comparative analysis (Table 4) of the field argillite and the 
breccia fragments supply contrasting data to that representing 
carbonatite fenite structures in the Louise-Eden Area (Card et 
al, 1975, p. 36). A markedly lower Na20 content indicates that the 
alkali feldspathization has not occurred. The Na20 content coupled 
with the K20 content, is consistent within the argillites analyzed 
and consistent with similar analyses by Young (1969, p. 485).

Similarly the expected increase in 1^0 as a result of fenitization 
has not occurred in this suite of rocks.

Indeed, correlation with unfenitized Gowganda sediments is closer 
than with fenitized breccias.

The carbonate matrix, similarly, shows a close correlation to 
Espanola Formation carbonates (Card et al,1978, p.80) with the 
exception of MgO (Table 5 ). As the Espanola Formation also 
contains dolostone members which thicken toward the Grenville 
Front, the possible origin of MgO content in the Telteck matrix 
becomes more readily explainable.

A comparison with carbonatized limestone of the Alno complex 
differs radically in trace elements. Carbonatites are expectedly 
rich in barium and strontium with the product of these two in 
parts per million exceeding 1,000,000 (Laakso, 1961, p.49).

In conclusion, the probability of a carbonatite magmatic melt 
genesis of this breccia stone is unlikely. More acceptable is 
a gaseous exhaust type deposit consisting of Gowganda argillite 
and Serpent sandstone fragments in an Espanola carbonate (dolomite) 
matrix.

The tectonic history of a westerly dipping fault through the 
Espanola, Serpent and Gowganda Formations supplied a ventilation 
passage for a deep seated intrusion. Dressler (unpublished) 
suggests that remobilized Espanola carbonates advanced through 
the passage, incorporating portions of the Serpent and. Gowganda 
Formations respectively. Due to the depth of the intrusion in 
this locale, the magma failed to reach the surface as a consolidated 
intrusion.
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Similar deposits are best prospected for:

A) along fault zones in the Gowganda Formation
B) in close proximity to evidence of Nipissing type dike 

intrusives
C) in areas where the Espanola Formation carbonates are 

expected to be present

HISTORY Although Kennco Exploration reportedly executed exploration surveys
and mapping in search of this type of deposit in 1958, the first 
record of operation of a carbonate breccia pipe was in 1978 
(Karvinen and Cooper, 1978, p.96) when Telteck Explorations 
Limited removed 10 tons of stone a day from the pit and transported 
it to markets in southern Ontario. The pit is currently managed 
by a Mr. E. Taillefer, of Telteck Explorations Limited, Sudbury.
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TABLE 4 

Gowganda Formation Argillite and Fenite Breccia

Sample 1

72.3

15.6
1.42

1.01

0.31
5.26

2.94

0.59

0.15
0.02

0.00

0.01

1.4

101.0

400 p. p. m.

154 "

10 "

6 "
33 "
22

106 "

60 "

Sample 2 Sample 3

57.86 68.9

6.27 15.5

20.33 2.68
1.86 1.52

0.16 1.06

10.36 5.34

0.15 2.15

2.22 0.58

0.01 0.14
0.04

1.05

0.01

2.3

99.8

300 p. p. m.
5 "

50 "
40

^0
160 "

i! 10

Sample 4 Sample 5

63.8 57.76

17.2 17.82

6.56 7.83
2.26 4.16

0.38 1.22

1.60 3.15

4.44 . 3.36

0.78 0.75

0.16 0.23
0.03 . 0.00

0.05

0.01

2.3

99.8 9.47

Sample l Telteck Explorations Limited breccia argillite fragment
Sample 2 Fenite breccia (stage 4) Louise-Eden Area, Card et al, 1975, p.36, sample 5

Sample 3 Telteck Explorations Limited contact argillite-west wall

Sample 4 Telteck Explorations Limited Gowganda Formation argillite

Sample 5 Average X Gowganda Formation laminated argillite, Young, 1969, p. 485, sample 3
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TABLE 5 

Espanola Formation Carbonate and Carbonatite Carbonate

Sample l Sample 2 Sample 3

2.61
1.12
0.44

21.2

28.3
0.19

0.07

0.00

0.02

0.09

0.01

12.10
3.55

6.90
5.64

35.12

0.42
1.49

0.80

2.06

0.61

0.62

4.37

0.76
1.06

0.59

51.00
0.04

0.30
0.05

0.22

0.32

0.06

Sample 4

0.01

TOTAL

Trace

Ba 

Co 

Gr 
Cu 

Li 

Ni 
Pb 

Zn 
Sr

99.4

70 p.p.m. 

< 5 

15

2500

6

< 5

79

270

80

99.42

Example 4

1985

17

48

2.5

7750

Sample l Telteck Exploration Limited,carbonate (dolomite) breccia matrix

Example 2 Alno rocks carbonatized limestone, Average 54 samples, Heinrich, 1966, p,222

Sample 3 Espanola Formation carbonate, McGregor Bay, Card, 1978, p.80

Example 4 Trace elements and Ba, Sr, content of carbonatites, Heinrich, 1966, p.225, 
227
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COMMODITY

ROCK ASSOCIATION

ACCESS

PRESENT EXPOSURE

SIZE AND GRADE

DESCRIPTION

SKEAD QUARRY (formerly BONANZA MINE) 

Quartz Aggregate

The quartz-carbonate lenticular body is associated with a north 
west trending fault which cuts a fine-grained metagabbroic intrusive, 
a member of the Nipissing Diabase intrusives. This defines the 
period of emplacement of the vein-like deposit as post Huronian 
in age.

Mylonitized quartzite

The abandoned workings of the Bonanza Mine are located on the 
west shore of Bonanza Lake, Lot 2, Concession IV.MacLennan 
Township.

Latitude 46O 40' 00" 
Longitude 800 42' 20"

The property is accessible by truck, travelling 25 kilometers 
(15.5 miles) northeast of Sudbury on Highway 541 to Skead. 
From the north end of the town limits a bush"road running due 
east is followed, bearing left at all forks until the western 
shore of Bonanza Lake is reached. Two large cavities, although 
waterfilled are open for investigation.

The dip'slip fault zone sloping to the shores of Bonanza Lake has 
rendered the associated body of quartzite well exposed.

Massive, coarse-grained clean quartzite is omnipresent along the 
fault. Associated ankerite carbonate mineralization accounts for 
less than 302 of the rock. This carbonate is markedly absent 
at the fault where a zone of vuggy hematite stained quartz and 
green tinted quartz is present.

The mined quartz-carbonate body is a singular lensoid quartzite 
fragment suspended in a fault zone in metagabbroic host rock.

The post Huronian host rock is a medium-grained massive melanocratic 
rock fractured by two complementary joint systems. The first 
strikes 1300 dipping 70O NE and the second strikes 100O and dips 
800 S. The metagabbro envelopes the lens of carbonaceous quartzite 
which strikes 140O . Drill hole data indicates that the quartzose 
body dips subvertically to the southwest and thins down dip in 
a wedge shaped manner. Surface geology shows a hydrothermal 
contact with quartz veins and minor brecciation within the 
metagabbro to the southwest contrasting in the northeast with a 
tectonically abrupt faulted quartz-gabbro contact. The quartzite 
wedge pinches and swells along strike with an average width of 
40 meters (60 feet) and a mappable exposure of .54 kilometers 
(1,800 feet). Drill data marks a reduction in width to 36 meters 
(118 feet)"some 47.5 meters (136 feet) below lake level.

Two quarries have been excavated into the quartz-carbonate lens. 
The northwesterly quarry (formerly shaft number 5 of Bonanza Mines) 
extends 41.5 meters (136 feet) along the faulted contact. At 
midpoint along this sheer boundary the quarry is 6.2 meters (20 
feet) deep; rising gradually in all directions to surface level. 
Estimation of the width at surface level, measured perpendicularly 
from the vertical fault face, is 23.2 meters (76 feet). A 
footwall contact was not visible due to tailings dumps.

Some 42 meters (138 feet) to the southeast a second cavity, 
opened by Erana Mines for quartz aggregate extends 25 meters 
(82 feet) along the fault. This fault, traceable from the north 
westerly pit, forms the east quarry face at a maximum height of 
8 meters (26 feet) to the water filled basin. The linear zig-zag 
ground pattern of this fault zone contrasts with the non-faulted 
undulatory contact of quartz-carbonate and metagabbro to the southwest,
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Only one steeply inclined ramp supplies access to this pit; the 
precarious walls of which drop 4 meters (13 feet) abruptly below 
the horizon at the westerly contact. The gross mineralization 
is similar in both pits althoueh minor alteration affects the 
massive f clean, well-fractured carbonaceous quartz in the south - 
easterly pit. A marked vague green colouration is the 
probable inducement that attracted gold and silver prospecting 
in the vein. Both pits display a vuggy, hematized zone adjacent 
to the fault face where tectonic activity has possibly mobilized 
a carbonate component resulting in both vesicular cavities and 
iron stain bleeding. Concurrently, the host rock metagabbro 
displays a 10 centimeter (4 inch) scar boundary of crushed 
ultramafics and quartz adjacent to the fault face.

MINERALIZATION: Staining of the quarried rock, contact rock and surrounding 
metagabbro with alazarin Red S and potassium ferricyanide 
reveals a 3021 composition of ankerite carbonate in the quartzite. 
Jas. E. Thomson (1960, p.28) reported an investigation in the 
Bonanza Mine pit as follows:

"Surface chip samples of the vein, taken by geologists of 
Falconbridge Nickel Mines Limited, contained 90-95 percent Si02 
and from traces to 0.04 ounces of gold per ton. However, where 
drilled, the vein was found to consist of almost equal quantities 
of quartz and carbonates, and no gold was present."

Thin section analysis of the southeastern pit rock reveals medium- 
grained quartz with undulatory extinction composing 702[ of the rock. 
The remaining carbonate displays the high relief of a ferro-calcite 
with minor alteration to tremolite along the boundaries and fine 
quartz inclusions within the crystal. Polysynthetic twinning is 
common and often distinct within the carbonate component.

DISCUSSION

HISTORY

The genesis of this quartzite lens deserves investigation as it has 
been mined as a silver/gold prospect (Bonanza Mines) and used as 
a building stone aggregate source (Erana Mines). Thomson (1961,p.23) 
and more recently Lumbers (1973) have designated the rock as a 
member of the Mississagi Formation within the Huronian Supergroup. 
The encasing metagabbro lies unconformably above the Huronian and 
is associated with the Nipissing Diabase swarm intrusives.

Thomson (1961) more specifically, maps the quartzite complex to 
the south of Bonanza Lake as the basal member of the Bruce 
Formation. Carbonate inclusions in the quartzite are relics of 
the "Great Unconformity" at the base of the Huronian and are 
derivative from "Sudbury Group" limestones. The presence of 
ankerite carbonate, tectonically strained quartz and a low 
temperature southwesterly contact, suggests that this block was 
transported from a position at the base of the intrusion. Minor 
brecciation and vein quartz in the hydrothermal contact to the 
southwest are associated with the initial gabbroic intrusion.

Thomson (1961, p.28) described the original development of the 
property as:

"A wide quartz vein on the west side of Bonanza Lake, on lot 2, 
concession IV, was explored many years ago and was known at that 
time as the Bonanza Mine (Slaght, 1894, p.233). A shaft was 
sunk to 50 feet, and a little lateral work was done. In 1956 the 
showing was examined by Falconbridge Nickel Mines Limited as a 
possible source of smelter flux, and two holes were drilled across 
the southeastern part of the vein. The author is indebted to 
the company for information on the occurrence."
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More recently leased claim number 2 140A63 was acquired by Erana 
Mines Limited which opened the southeasterly pit as a source of quartz 
aggregate. The stone is blasted and transported during the 
summer months, to the crushing operation near River Valley. In 
1968 two holes were drilled in the frozen-over lake by Ed Blanchard 
of Erana Mines Limited totalling 99 meters (325 feet).

The site is currently freely accessible in spite of the steep 
inclined fault zone, and tailings piles indiscriminately dumped 
on the lakeward landscape.
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COMMODITY

ROCK ASSOCIATION

CLASSIFICATION 

LOCATION

ACCESS

PRESENT EXPOSURE.

SIZE AND GRADE

PANACHE LAKE QUARTZ 

Building Stone

Three operating quarries tap the resources of two stratigraphically 
successive units in the Quirke Lake Group of the Huronian 
Supergroup. The youngest of these units is mylonitized in the 
Panache Lake Fault. It consists of quartzo-f eldspathic and 
calcareous sandstone of the Serpent Formation.

The Espanola Formation, the older unit, is quarried in two 
aggregate pits in quartzo- feldspathic sandstone. The eastern-raost 
of these pits is traversed by a late Precambrian mafic intrusive 
dike.

Quartzite.

In sequence of age of source rock, the pits are located as 
follows:

A) The mylonitized zone of the Lake Panache Fault, on the south 
shore of Lake Panache, 12 kilometers (7.5 miles') southwest 
of the north shore landing and marina, midway on the eastern 
frontier of Truman Township.

Latitude 
Longitude

460 13' 50" 
810 26' 45"

B) The southerly dipping Espanola Formation on the south shore 
of Lake Panache, 0.4 kilometers (0.25 miles) due south of 
the mylonitized fault deposit, 12 kilometers (7.5 miles) south 
west of the north shore landing and marina; midway oh the 
eastern frontier of Truman Township.

Latitude 
Longitude

460 13' 45" 
810 26' 45"

C) The southerly dipping Espanola Formation on the south shore of 
Lake Panache, 10.5 kilometers (6.5 miles) south-southeast of the 
north shore landing and marina; on the northern frontier of 
Goschen Township 3 kilometers (2 miles) east of the boundary 
with Stalin Township, due north of Goschen Lake 

Latitude 46Q 12' 30" 
Longitude 8lo 16' 00" .

All of the pits are inaccessible by road, and hence the quarried 
product must be transported by barge. Access to the lake is 
acquired by travelling 28 kilometers (17.4 miles) southwest of 
Sudbury on Highway 17 to its junction with Highway 549 just west 
of Whitefish. Highway 549 is followed for 15 kilometers. (9.3 miles) 
due south to its termination on the north shore of Lake Panache. 
From here the westerly pits can be reached by boat 12 kilometers 
(7.5 miles) to the southwest and the easterly pit 10.5 kilometers 
(6.5 miles) from the marina. Service roads venture from the 
shoreline barge landings to the pit operations.

Due to quarry operations and a lack of glacial overburden, the 
units are well exposed near the operations. The southerly 
dipping beds provide good exposure on the southern shore of the 
lake.

The mylonitized rock of quarry "A" consists of clean quartz and 
dolomite on the contacts. Vuggy quartz is often associated with 
the hematized dolomite zones. Exposures of the Espanola Formation 
(Quarries B and C) are more extensive geographically and display 
a clean white quartzite with occasional pink plagioclase feldspar.

A crusher and sieve operation reduces the stone from all the pits 
to - 7/16" 4- 3/16" mesh size.
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DESCRIPTION

GEOLOGY: The quarry properties consistently draw from rocks of the Quirke 
Lake stratigraphic group of the Huronian Supergroup. In the 
vicinity of Lake Panache the oldest member of this group is the 
Bruce Formation which consists of sandstone, siltstone and 
conglomerate with calcareous components. Card (1978, p.82) in a 
report on the Sudbury-Manitoulin area describes the next 
stratigraphic unit:

"The Espanola Formation is divisible into several conformable 
intergradational lithological members including in ascending order: 
a unit of limestone, calcareous siltstone, and dolostone, herein 
termed the Limestone Member; a thick unit consisting of mainly 
siltstone, the Lower Siltstone Member; a thick unit of sandstone, 
the Sandstone Member; and a thin discontinuous calcareous siltstone- 
limestqne unit, the Upper Siltstone Member. The-first two members 
correspond generally to the "Bruce Limestone" and "Espanola 
Greywacke" units of Collins (1925). In the south, a thin, 
poorly defined unit of calcareous siltstone, limestone, and 
dolostone is locally distinguishable at the .top of the Lower 
Siltstone Member, and this may correspond to Collins 1 "Espanola 
Limestone" (Young, 1973)."

The youngest unit of the Quirke Lake Group consists of the 
feldspathic sandstone, siltstone and minor calcareous and 
conglomeratic rocks of the Serpent Formation.

Structurally, the south shore is marked by the southern limb of 
the Panache Lake Anticlinorium and the Panache Lake Fault. The 
trend of the anticlinoral axis parallels the strike of the fault 
which obliquely cuts the southerly dipping beds. (Card, 1978). 
The mylonitized rock (pit A) lies within this fault zone which 
trends 900 , dips 65O S and is 8 meters in true width. The 
southern fault face is highly jointed with vague relics of subver- 
tical slickenside patterns. This overhanging face underlies the 
uppermost rock of the Bruce Formation. Zones of quartzo-ffeldspathic 
sandstone and conglomerate or with round quartz and sandstone 
fragments in a calcareous matrix are visible on the high reaches 
of this face.

To the south perpendicular jointing patterns are consistent with 
those on the south wall but the petrology is markedly different. 
In contrast the opposite fault face is blemished with hematite 
weathering and vuggy quartz cavities. The quartz-feldspar 
sandstone here marks the lower most units of the Serpent Formation. 
Between the upthrust Bruce Formation to the south and the 
relatively depressed Serpent Formation to the north lies the 
quarried fault zone of massive fractured quartz and dolomite. 
A 60 meter (197 foot) long trench extending due west along the 
fault zone exposes the tectonics and supplies documentation of the 
mining operation. The precarious hanging wall to the south rises 
10 meters (33 feet) above the floor of the trench near its mouth. 
The footwall boundary rises 6 meters (20 feet) at this point with 
a progressive rise of the trench to the surface at the 60 
meter (197 foot) terminus.

The ostentatious absence of the Espanola Formation sandstone and 
carbonates suggests a thrust fault elevating the now eroded 
Espanola Formation on the southerly hanging wall above the base 
of the younger Serpent Formation.

Staining with Alizarin Red S and potassium ferricyanide in dilute 
acidic solutions reveals that the carbonate component of both the 
Serpent and Bruce Formations has been hematized (ankerite 
mineralization) in the vicinity of the fault.
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Quarry operation "B" lies due south of the fault zone described 
above. The mining road access leads to an extensive outcrop of 
white and pink quartzite of the Espanola Formation. The quarry 
is topographically elevated and the rock appears to have been 
stripped of overburden. At no point is the conformable contact 
with the underlying Bruce Formation visible. The rock is 
quarried here because of exposure of the sandstone component of 
this normally argillaceous, greywacke and carbonate-rich unit. 
Termed the"Sandstone Member", this feldspathic quartzite is 
stratigraphically high in the Espanola Formation and could 
possibly be assigned to the Serpent Formation (Card, 1978,p.82) 
At this location, no carbonates were noted but plagioclase 
feldspar and vague pink colouration of the massive quartzite are 
omnipresent. The bedding strikes N 95O E and dips to the south at 
430 .

Pit "C", 15 kilometers (9.3 miles) to the west has also been 
opened for production of quartz facing. Card (1978, p.212) 
describes this operation as follows:

"There has been intermittent production of vein quartz, mainly 
from the Panache Lake Quartz Limited Quarry in Goschen Township. 
The crushed material is used for facing precast concrete in 
building construction."

MINERALIZATION: As mentioned above, dolomite is present in the mylonitized fault 
deposit. The bedded deposits of the Espanola Formation are 
marked by the presence of plagioclase in the pink tinted massive 
"salmon" quartzite.

DISCUSSION The operation of the three pits conducted by Panache Lake Quartz 
Limited is unique, as the pits are not accessible by road.

The blasted rock is transported by front end loader at the mine 
site to a docking facility on the shoreline of Lake Panache. 
Here the stone is loaded on a pontoon barge named "Big Ed" 
measuring 17 meters (56 feet) by 5 meters (16.4 feet) and powered 
by two 33 horsepower motors. The loaded barge and front end 
loader venture to the crushing and trucking operation on the 
north shore of the lake. The 50 ton load is transferred to a 
hopper and crushed by electrically powered primary jaws and a 
secondary crusher. An electrically driven unit sieves the fines 
(waste) and returns the oversize (+7/16") to the drum crusher. 
The processed product (-7/16" + 3/16") is bagged on the site and 
transported to market by truck. In deference to local residents 
this processing is only executed during daytime working hours.

The quartz aggregate is used as facing for concrete slabs. Lake 
Panache Quartz is owned by Carmen Fielding of Sudbury and acts as 
a subsidiary of Carmen Construction. The quarry operation started 
In 1971 with permits on leased claims S146509 (Quarry A), 
S 147452 (Quarry B) in Truman Township and claims S 121994, 
S 121995 (Quarry C) in Goschen Township. Carmen Construction 
absorbs the 500 ton per week production Artex of Toronto precasts 
the slabs, which were used amongst others in the construction of 
the Montreal Subway System. Rainbow Readymix uses the finer 
aggregate in concrete manufacture.



- 59 -

COMMODITY

ROCK ASSOCIATION

CLASSIFICATION 

LOCATION

BIRCH ISLAND QUARRY 

Building Stone

Mississagi Formation hematized micaceous quartzite overlain by 
basal beds of Paleozoic formations in the vicinity of the quarry.

Micaceous Quartzite

A series of shallow pits is located on Whitefish Indian Reserve 
No. 4, north of Highway 68,0.5 kilometers (0.3 miles) east of 
Birch Island Village.

Latitude 
Longitude

460 04' 
810 46'

20" 
15"

ACCESS

PRESENT EXPOSURE

SIZE AND GRADE

The quarries border on Highway 68, 23 kilometers (14.3 miles) 
south of the town of Espanola. The operation is situated on 
the narrows of La Cloche Peninsula, which is accessible by 
boat from McGregor Bay.

The steeply dipping Mississagi quartzites of j:he axial zone of 
the McGregor Bay Anticline form a topographic high covered with a 
veneer of Pleistocene overburden; they are generally well exposed.

Due to well oriented mica crystals, the laminated stone of this 
quarry is highly cleavable. The separation planes are. located at 
intervals of predominantly 3 millimeters (1/8 inches) up to 0.3 
meters (l foot) throughout the consistently red and green rock.

Three vertical sets of joint and two horizontal sets have reduced 
the maximum block size to less than one square foot 
surface area.

DESCRIPTION

' GEOLOGY; Card (1976 p.52-53) describes the quarry rocks as: "Rocks of the 
Mississagi Formation located in the axial zone of the McGregor 
Bay Anticline at Birch Island are impure, micaceous quartzites with 
an excellent fracture cleavage.

Oriented micas are concentrated along the cleavage planes, and 
consequently the rock splits easily into thin, flat sheets which 
are relatively strong and hard, and have even,though rough,surfaces. 
The surfaces are somewhat shiny owing to the mica, and are 
generally mottled by iron-staining. These properties yield a tile 
which is strong, durable, easily worked, and pleasing to the eye. 
Uses include ceiling, floor, and wall tiles, patio and walk 
flagstones, and ornamental architectural panels."

The sequence of three pits straddles 47 meters (154 feet) of 
quarried red and green micaceous gneiss. At no point are the 
shallow pits deeper than 2 meters (6.6 feet) with quarry faces 
conforming to the 870 strike and 88O N dip of the beds. 
Metamorphic crenulations (or primary sedimentary ripple marks) 
plunge 400 W of the horizon of the cleavage plane.

Extensive jointing on the anticline axis has substantially eased 
quarry operations. Three vertical joint sets (strike 980 dip 730 N, 
strike 300 dip 680 NW and strike 1600 dip 75O NE., cut the above 
mentioned cleavage planes abruptly. Horizontal joint systems 
(strike 1200 dip 100 SW and strike 158O dip 34O SW) are less 
frequent but supply an adequate quarry floor for the stone removal.

MINERALIZATION: Mineralogically (Card, 1978, p.52-53) the rock is composed of
quartz (80 percent), feldspar (10"percent), and micas (10 percent).
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DISCUSSION

HISTORY

The Mississagi Formation micaceous quartzite extends throughout 
the Whitefish Indian Reserve No. 4. The McGregor Bay Anticlinal 
axis parallels the north shore of McGregor Bay. The Bay would 
supply ready access to abundant quantities of this hard stone.

Quarry operations require little blasting and no cobbling as the 
stone cleaves well and is highly jointed. The quarry product is 
readily and consistently available on demand.

Card (1978, p.52) supplies a record of the quarry operation which 
lies on land under Federal Jurisdiction. In 1967, several tons 
of cleaved quartzite were removed from numerous small pits on 
I.R.4 south of Highway 68 and east of Birch Island village. This 
material was used as floor tiles in the subway of Montreal's 
Metro. In addition, panels and polished slabs of the material 
were prepared by Terra Tile of Canada, a Montreal stone dealer.
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SILICA

INTRODUCTION

Silica, deposits in the Sudbury area are widespread and varied in commercial application. 
Lithology is a crucial factor in determining the use of these deposits.

Two orthoquartzite properties of Middle Precambrian age in Dill Township and on the Cosby- 
Delamere Township border have both been developed for silica flux production. The Canadian 
Copper Company has virtually exhausted the accessible reserves of the former exposure whereas 
the latter remains intact.

Quartzite of Middle Precambrian age (Huronian Supergroup) has extensive exposure in the 
west portion of the project area. Chemical composition of the quartzite is slightly variable. 
Blending of rock from different parts of a quarry is sometimes necessary to arrive at a uniform 
high grade silica product. Careful quarry techniques allow the elimination of intrusive diabase 
trap rock. INCO Limited's Lawson Quarry in Curtin Township produces silica flux used in both 
the converter and reverberatory plant while a similar rock extracted from*the Trotter quarry in 
Howland Township by Canadian Silica Corporation Limited was used for ferrosilicon production. 
High grade silica is quarried by Indusmin Limited from the Bar River Formation on Badgeley 
Island for ferrosilicon production. Production from Lorrain quartzite in the adjacent Badgeley 
Point quarry, previously operated for this purpose by Union Carbide Canada Limited, has ceased.

In spite of problems of accessibility the Mississagi Formation quartzite at Isaac Burns 
quarry was examined. To the author's knowledge none of the intrusive quartz associated with 
numerous pegmatite vein deposits is being used for silica production, although Indusmin Limited 
is currently developing the Nepewassi Lake pegmatite in Hawley Township. The pegmatite is known 
to have a core of clean quartz free of graphic intergrowth.

The Lawson Quarry and the quarries providing raw material for ferrosilicon production 
(Trotter Quarry, Badgeley Island and Badgeley Point Quarries) are described in "Silica In 
Ontario" by D.F. Hewitt (1963), ODM, IMR, No. 9 and/or the associated supplement by M.A. 
Vos (1978), OGS, OFR 5236. They are not discussed in this report.



68

DILL QUARTZ QUARRY 

(Formerly of Canadian Copper Company)

COMMODITY

ROCK ASSOCIATION

CLASSIFICATION 

LOCATION

ACCESS

PRESENT EXPOSURE

SIZE AND GRADE

DESCRIPTION

DISCUSSION

HISTORY

Silica

A unit of Middle Precambrian orthoquartzite is found conformably 
associated with biotite gneiss of the Grenville Province.

Orthoquartzite

The abandoned quarry is located adjacent to the eastern limit of the 
C.N.R. right-of-way, Lot l, Concession I, Dill Township.(See Figure 6) 

o.
Latitude 
Longitude

46^22'00" 
80049'20"

The pit is not accessible by road but may be reached by driving 5 km. 
(3 mi) north of Burwash Station on Hwy 69 to the level crossing with the 
railway tracks. From here the operation is l km(0.6 mi) due north along th 
railway easement, marked by a waterfilled pit surrounded by wire fencing.

Excepting exposure in the quarry, now water filled, this unit is covered 
by a blanket of Pleistocene overburden.

The massive coarse-grained orthoquartzite component of this deposit is 
found between beds of micaceous quartzite gneiss. Additional pods and 
stringers of feldspar are also present.

GEOLOGY; The oval shaped quarry has an undeterminable depth as it is 
water, filled, but walls rise 18 m. (60 ft.) above this water level. 
Although highly contorted, the quartzose lineations, with .3 m. (l ft.) 
wide bands of micaceous gneiss, have a dominant orientation of N150 E 
strike and 45 E dip. Three dominant jointing patterns cut the rock with 
the following orientation: strike N200E, dip 54 SE, strike N170OE dip 
500E and strike N67OE, dip 48OSE. Hematite stained quartz of the top 2 m. 
(6.6 ft.), grades to a massive coarse-grained quartz, with accompanying 
mica and feldspar lineations. At a depth of 4 m. the biotite gneiss 
component is frequent and constitutes 52 of the rock. Orthoquartzite 
intervals, however, are in excess of .5 m. (1.6 ft.) thick.

The above mentioned jointing patterns and the dipping micaceous gneiss 
have both supplied fracture planes for the quarrying of this durable 
siliceous rock.

MINERALIZATION; The orthoquartzite unit is continuous throughout the 
area and consistently composed of at least 95* silica. The additional 
52 is accounted for by fine-grained micaceous schists and feldspar 
lineations.

Due to the variable composition this unit does not compare favourably with 
the Bar River and Lorrain Formations of the Southern Province. These 
latter metasedimentary deposits are more uniform over a greater geogra 
phical extent. The asset of this property, however, lies in the 
excellent suitability of the quartz as a high grade flux in the smelting 
of nickel ore.

This quarry was opened in 1910 by the Canadian Copper Company as a source 
of flux and of silica in the lining of converters.

Work in this quarry was carried out during the summer months, with 
sufficient quartz stockpiled to carry through the winter months. During 
this initial period the pit produced an average of 300 tons a day.

In April 1917, ownership of the quarry was transferred to the Inter 
national Nickel Company of Canada who continued to operate the pit until 
1924 when it was abandoned. During this period the output averaged 
between 50,000 and 60,000 tons of quartz per year. The property 
currently consists of patented mining claim S 1230.
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COSBY/DELAMERE SHOWING

COMMODITY

ROCK ASSOCIATION

CLASSIFICATION 

LOCATION

ACCESS

PRESENT EXPOSURE

SIZE i GRADE

DESCRIPTION

DISCUSSION

HISTORY

Silica

The Middle Precambrian orthoquartzite is closely associated with granite 
gneiss of the southwestern flank of a granitic batholith of Late 
Precambrian age, known as the Cosby batholith (Lumbers 1975, p. 142) .

Orthoquartzite

Two test pits occur in the massive quartz-rich metasedimentary unit, 
pit is in Lot 3, Concession II, Delamere Township.

One

Latitude 
Longitude

46 07*30" 
80035'30"

East of here, straddling the Cosby-Delamere Township boundary, is another 
pit in Lot 12, Concession I, Cosby Township.

• o.Latitude 
Longitude

46 07'15" 
80033'45"

Both pits and the intervening outcrop, can be reached by road, travelling 
east 5 km. (3 mi.) on Highway 64 from its junction with Highway 69 near 
Rutter. From here the Ranger Bay dirt road leads north and east 3 km. 
(2 mi.) to the outcrop.

The southwestern flank of the batholith is topographically elevated, 
resulting in over 10 km. (6 mi.) of exposed white orthoquartzite.

The massive deposit consists of coarse-grained (5 mm. in diameter) 
quartzite which varies in colour from white to pink.

GEOLOGY: The near vertical beds of metamorphosed orthoquartzite strike 
N 88 E, covering a 13 sq. km. (5 sq. mi.) area and projecting up to 90 m. 
(295 ft.) high.

The rock is glassy with red and green localized staining, plus inter 
bedded impure metasandstone. These impure beds contain sericite, 
specularite and dark minerals. Three analyses of the quarry rock in 
Cosby Township are given by Hewitt (1963, p.14) as follows:

Sample MgO CaO Ti0 V
42 . . . . . ,
44......
45......

.... 98.07

.... 96.98

.... 98.09

1.00
1.76
0.37

0.40
0.75
1.09

0.05
0.05
0.01

0.06
0.03
0.02

0.06
0.09
0.08

0.06
0.04
0.04

iO.50
iO.50
^0.50

Sample 42 is a composite chip sample taken over a 350-foot 
width across the strike of the quartzite just north of 
the Noelville road in the southern part of Cosby township.

Sample 44 is a composite chip sample taken over a 700-foot 
width across-structure on a quartzite, immediately north 
of the schoolhouse in Cosby township on the Noelville road.

Sample 45 is a composite grab sample from the small quartzite 
quarry, ^ mile north of the main road, Cosby township.

Jointing in the rock is prominent with two vertical sets oblique to the 
bedding at N155OE and N660E while a third set strikes parallel to the 
bedding at N88OE.

MINERALIZATION: Although rarely pure in appearance, this stone is largely 
silica. Secondary sericite and specularite plus dark ferromagnesian 
minerals are common in the glassy quartz.

Topographical elevation and prominent joint patterns render this deposit 
an inexpensive quarry proposition. Lumbers (1975, p.145) speculates that 
this deposit could well be used after depletion of the high grade silica 
mined at Badgeley Point.

Two exploration pits were excavated on either side of the quartzose out 
crop prior to 1963. No history of development is readily available and 
no production of quarry operation has been reported to date. Eighteen 
patented claims in the area are all located in Delamere Township. They 
are numbers S 61423 to S 61431 inclusive, S 61433 to S 61435 inclusive, 
S 61442 to S 61444 Plus S 61447.
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ISAAC BURNS PROPERTY

Silica

A metasandstone unit is found conformable with migmatitic metasedimentary 
biotite gneiss of the Grenville Province.

Orthoquartzite

The four claim property is located east of the Horseshoe Lake Road, 
Lot IV, Concessions 7 4 8, Secord Township.

Latitude 
Longitude

46 19'25" 
80054'00"

The property is accessible by following the Horseshoe Lake Road 8 km. 
(5 mi.) southwest from its junction with Highway 69, 20 km. (12.4 mi.) 
northwest of Burwash Station. From this point a bulldozer path 1.5 km. 
(l mi.) long runs northeast to the property.

The orthoquartzite is topographically elevated and has been traced for 
500 m. (164 ft.) along strike.

Drill hole data indicates the massive, medium to coarse-grained quartzite 
to have less than 10% impurities and alternating clean and hematite 
stained zones.

GEOLOGY: The northeasterly striking orthoquartzite dips 450 southeast 
with an apparent width of 100 m. (328 ft.). Hewitt (1963, p.15) 
describes the deposit as 'similar to the Cosby township quartzite: medium 
to coarse-grained in texture, white in colour, glossy in lustre, with 
minor secondary sericite and hematite- Two chip samples across the 
300 ft. exposed width of the band, 80 ft. apart, were taken by Mr. Burns 
and analyzed by the Laboratory Branch, ODM.with the following results:

Sample No. l Sample No. 2

Si02 .......

A12 03 ......

Fe2 03 ......

MgO

CaO . . . . . .

Na20 ......

K.O ......

Ti02

L.O.I......

98.28

0.55

0.06

0.03

0.17

0.01

0.14.

0.03

0.03

98.16

0.74

0.06

0.03

0.08

nil

0.18

0.04

0.28

Total: 99.40 99.57

Six drill holes indicate the deposit exceeds 30 m. (100 ft.) in depth 
with hematite stained zones, hornblende mineralization, garnetiferous 
gneiss zones, biotite gneiss, and disseminated sericite zones. The 
impurities are reportedly less than 10Z. Massive zones of clean 
quartzite 3 m. (10 ft.) wide are frequent, with an estimated 96% silica 
content.

MINERALIZATION: The massive coarse-grained quartzite is blemished with localized horn 
blende and feldspar mineralization. Zones of sericite schist, biotite 
gneiss and garnetiferous gneiss are also present, but easily separable.
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DISCUSSION The developmental drilling (1964) indicated large reserves of quartzite 
suitable for flux purposes. Since this time, however, no reported 
development has been initiated.

HISTORY The property was initially prospected by Mr. Isaac Burns of Lively, 
Ontario. Chip samples were submitted before 1963.

In 1963 and 1964, Isaac Burns, D.L. McKinnon and Primary Gold Mines 
Limited drilled 5 diamond drill holes on claims S 113289, S 113290, and 
S 113291 for a total length of 230 m. (755 ft.).

Since that time no developmental work has been done on the property.
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NEPEWASSI LAKE PEGMATITE 

Feldspar and Quartz

The Late Precambrian pegmatite dike is emplaced into a Middle Precambrian 
nigmatitic, banded biotite and quartz-feldspar gneiss.

The mine workings are located on claim No. S 425243, Lot 6, Concession
II, Hawley Township. The property, which is situated on the north
shore of Nepewassi Lake spans portions of Lot 6, Concession I
(S. 461094), Lot 7 Concession I (S.461093) Lot 7, Concession II
(S.461092 and S 461091) plus additional claims on Lot 6, Concession
II (S.461090, S.461089, S. 461088).

Latitude 
Longitude

46 23'45" 
80037'30"

An old mining trail leads directly to the property, but it has not 
been passable since the late 40's. Current access is by Highway 17, 
40 km (25 mi.) east of Sudbury to Markstay. A secondary dirt road 
heading south from Markstay for 11 km ( 7 mi.) terminates at the 
northeastern tip of the lake. From here the property can be reached 
by boat, travelling 5 km (3 mi.) down the lake.

Extended exploration on this property, and stripping of overburden, 
reportedly has exposed a quartz zone of 38 m (125 ft.).

Tailings of the old feldspar working contains coarse grained crystals 
of feldspar. Recent drilling on the property indicates a core of 
clean feldspar-free quartz. (Coltas, 1977, 6 pg)

GEOLOGY; The property was not visited by the author. Lumbers (1975, 
P.138,139) gives the following description:

"Emplaced within biotite gneisses containing abundant intercalated layers 
of calc-silicate gneiss the dike strikes northwesterly, dips sub - 
vertically, is up to 150 feet (45m) wide, and can be traced along strike 
for nearly 500 feet (150 m). Several narrow subsidiary pegmatite 
dikes and quartz veins are present in the metasediments near the 
northwestern end of the dike.

Much of the dike has been stripped of overburden and explored by 
numerous shallow pits, but the main workings consist of an open-cut 
about 30 feet long, up to 10 feet wide, and with an 18-foot face 
(9 by 3 by 5.5 m) in the central part of the dike. A dump near the 
mouth of the open cut contains mainly broken, coarse-grained feldspar 
crystals. The central part of the dike near the face of the open-cut 
is relatively rich in quartz, but elsewhere the dike consists mainly 
of coarse-grained,pink, alkalic feldspar crystals up to a few feet 
in size with minor intergrown quartz and biotite forming books up to 
l foot (30 cm) across."

Since this investigation, Indusmin Limited has conducted a trenching 
and drilling program on the property. P. C. Coltas (1977, p. 2, 3) 
reports:

"The claim area in question is underlain by high grade metamorphic rocks 
of the Grenville Province (Middle Precambrian). They consist of biotite^ 
quartz- feldspar gneiss and hornblende, biotite, quartz feldspar gneiss, 
veined locally by 10 to 20 percent granitic material. The dominant 
local structure is a uniformly oriented foliation dipping at 10-40 
degrees to the Northeast. A number of pegmatite dikes from 6 feet to 
l foot wide can be seen at widespread points along the lakeshore. 
These pegmatites are structurally controlled by the local foliation 
and dip to the southwest. They consist of an intergrowth of white
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DISCUSSION

HISTORY

and pink feldspar with white quartz and accessory biotite, muscovite and 
chlorite. These pegmatites are the economically important geological 
feature of this area, being the hosts for concentrations of pure high 
potash feldspar and quartz. This survey revealed that except for 
the main pegmatite zone, only one minor pegmatite was found varying 
in width from 3 feet to 5 feet and lying in the northwest corner of 
claim S-461094. All other outcrops encountered were of the 
biotite gneiss variety and indicated that claims S-461088 to . 
S-461093 inclusive held little potential for economically important 
pegmatites. A programme of trenching, line cutting and geological mapping 
was carried out during the week of July 11 to July 15, 1977. The 
results of these programmes are shown on Map #3 and consist of 12 
trenches varying in length from 8 feet to 42 feet, in width from 3 
feet to 5 feet and in depth from l foot to 5 feet. Approximately 400 
feet of line cutting was completed. The quartz zone as outlined by 
these programmes is 125 feet long with an average width of 45 feet. 
The contacts of the quartz with the surrounding pegmatite were very 
sharp with little or no visible contamination of the quartz. The 
areas of the quartz zone that were visible contained little or no 
visible contamination, except for the area in the immediate vicinity 
of the old quarry which contained some inclusions of potash feldspar."

A drilling program of six holes logged 94 m (308 ft.) of core. The 
overall surface extent of the dike appears to be 183 m (600 ft) in 
a northwesterly direction.

MINERALIZATION; Massive quartz and pegmatitic quartz feldspar and 
biotite are the prominent minerals of this property. Accessory 
mineralization of apatite, zircon, partly hematized magnetite and 
chlorite are also found on the property.

In light of the recent activity by Indusmin Limited this property is 
potentially economical. Access is yet a problem, but the high grade 
quartz core could possibly be used in the ferrosilicon industry.

In 1947 and 1948 Canada Flint and Spar Company quarried this property 
for feldspar. They reportedly stockpiled 750 tons of feldspar 
(Hewitt, 1952, p. 13). The property lay idle until 1976 when 
Indusmin Limited acquired the eight claim property. Indusmin has 
undertaken an evaluation survey of stripping, trenching and drilling. 
Most of this work was executed in the summer of 1977. To date the 
property has not gone into production again.
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FELDSPAR 

INTRODUCTION

Late Precambrian granite pegmatite dikes of the Sudbury area intrude clastic meta- 
sedimentary biotite gneiss of the Grenville Province. As Spence noted,these intrusions 
are of undetermined origin but uniformly display white albite feldspar towards the 
peripheral (contact) zone and pink microcline towards the interior. This suggests a possible 
albitization of the original microcline pegmatite. As accessory mineralization is varied 
and dependant on the host rock, the most functional economic classification is based on the 
nature of quartz-feldspar intergrowth, e.g. massive spar and quartz segregation, graphic 
intergrowth of spar and quartz and fluctuation of massive segregation and graphic intergrowth.

Massive segregation of feldspar and quartz was noted in dikes located in Dill Township 
(Weisman Hill feldspar mine, Wanup Feldspar Mine Limited and Elizabeth feldspar mine); Ratter 
Township (Lee's feldspar mine, Consolidated Feldspar Mines Limited, properties of G. Perrineau 
and J. Vis);Hawley Township (Nepewassi Lake Pegmatite) and Servos Township (Graham Lake 
quarry). The developed properties were thoroughly mined in the 1920's and 1930's but 
rejuvenated interest has been expressed for this ore to be used as raw material for 
ceramics in electrical insulation.

Consolidated Feldspar Mine Limited is an example of a fluctuation of massive segregation 
and graphic intergrowth type deposit. Chip sample analyses of the initial pit relect this 
type of mineralization.

Graphic intergrowth of quartz and feldspar made deposits less economic in the past for 
lack of facilities to separate the two by flotation. Consequently the deposits found in 
Hugel Township (Carmichael property), Cleland Township (Oscar Pelto quarry), Awrey Township 
(Donnen Feldspar Company Limited), and Dryden Township (McMaster Feldspar Quarry) contain 
residual "ore." The pink spar of the Carmichael property is periodically used as a source 
of building stone aggregate by Erana Mines Limited.

A fluctuation from well segregated massive mineralization to graphic mineral intergrowth 
was noted in Cleland Township(Weisman Feldspar Mine), Loughlin Township (Industrial Minerals 
of Canada Limited) and Burwash Township (Mount Pleasant Mine). Operations in these deposits 
ceased twenty years ago.

Associated garnet, tourmaline, and hornblende mineralization were noted in varying degrees 
within the wall zones of many dykes while biotite (and occasionally muscovite) comprises a 
substantial proportion of every pegmatite examined. Structural and lithological features 
in the host rock Invariably control the orientation and extend of the intrusions thus dating 
them late in the Grenville Province metamorphic sequence.
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WEISMAN HILL FELDSPAR MINE OF NORTHERN FELDSPAR MINES LIMITED

COMMODITY

ROCK ASSOCIATION

LOCATION

ACCESS

PRESENT EXPOSURE

SIZE 4 GRADE

Feldspar and Mica (muscovite)

The granitic pegmatite dike of Late Precambrian age intrudes a dark 
migmatitic biotite gneiss of Middle Precambrian age. The dominant 
joint pattern of the biotite gneiss is consistent with the strike of 
the intruded pegmatite (N4oS).

This dike is located in the southern half of Lot 2 Concession II, 
Dill Township, and is mapped just northeast of an old dirt road 
cutoff between Highway 533 and 69.

Latitude 46 O23'30" 
Longitude 80 50*30"

The property lies 2.5 km. (l*j mi.) southwest of Wanup which is on 
the CPR tracks. The dike can be reached by travelling Ifj km. (l mi.) 
southwest of Wanup Station on Highway 537 to the Wanup General Store 
and a subsequent 0.8 km (H mi.) distance west on a poorly maintained 
dirt mining road adjacent to the store. The relict tailings are visible 
from this road and the water filled trench on top of Weisman Hill 
identifies the mine site. (See Figure 6)

The dike measuring 34 m (112 ft.) along strike and 24 m (79 ft.) 
wide is fully exposed on the side of the hill with the majority of 
ore having been excavated by a trench 14 m (46 ft.) by 10 m (33 m) 
respectively.

H.S. Spence (1932, p. 103) analysed the pink spar, similar to that shippe. 
for commercial purposes, as follows:

Si0
64.50

19.61

DESCRIPTION

CaO 

MgO

Total 100.21

The mine was reportedly worked for muscovite mica which occurs in 
wedge shaped books up to 25 cm. (10 in) in diameter. Due to spotting 
in the mica, this ore was employed for grinding scrap only.

GEOLOGY; The dike which measures 24 m (79 ft) wide and 34 m (112 ft) 
along strike is typically structurally controlled as the major 
vertical joint system in the migmatitic biotite gneiss has a 
consistent azimuth of 40 . The developed pegmatite is well zoned, 
with massive quartz appearing at the mouth of the workings and massive 
well cleaved pink feldspar crystals appearing at the head and walls of 
same. Similarly large books of muscovite mica are found wedged 
between crystals of quartz.

A flooded trench 8 m (26 ft.) high at the south-westerly head and 
measuring 14 m (46 ft) long by 10 m (33 ft) wide is the major remnant 
of the mining operation. Neither the full lateral nor longitudinal 
extent of the dike was worked as the ore pinches to the southwest and 
eventually fingers into 1.5 m (5 ft.) wide stringers striking N85 E 
consistent with an alternate joint pattern. Spence (1932 P.59) 
describes the showings as follows:
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"A 25-foot dike of pink spar, carrying a considerable amount of both 
black and white mica in large crystals, as well as soda spar and garnet 
in the wall zones, is exposed on this lot for a distance of 350 
feet."

The tailings pile supplies separated mica, quartz and quartz inter- 
grown with feldspar. Separation of the ore at the mine site was 
necessary as only large mica sheets and clean quartz were shipped out.

MINERALIZATION; Accessory to the well zoned pink feldspar and massive 
quartz, books of both biotite and muscovite occur. As Spence noted 
above, garnets are present in the wall rock zones.

DISCUSSION The central zone of this well differentiated pegmatite vein has not 
been quarried. It is possible that the richest ore of this property 
has yet to be mined. However, the small size of the deposit may 
prevent future capital investment required to rejuvenate the operation.

HISTORY Spence (1932, p. 59) reports the following history of operation:
"Two small pits were opened at opposite ends of the outcrop in 1924-25 by 
Northern Feldspar Mines Limited, of Sudbury, and 800 tons of spar is 
reported to have been shipped. The property has since lain idle."

To date there has been no reported economic activity on the property.
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COMMODITY
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CLASSIFICATION 
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PRESENT EXPOSURE

SIZE S, GRADE

WANUP FELDSPAR MINES LIMITED 

Feldspar, Mica and Uranium (pyrochlore and euxenite)

A granitic pegmatite dike of Late Precambrian age erratically intrudes 
a complex of Middle and Late Precambrian rocks. The oldest of this 
sequence is a well bedded metasedimentary quartzite and the younger 
member is an intrusive gneissic gabbro.

Granitic pegmatite dike

Contrary to previous references this dormant mining operation appears
to be confined to Lot 2, Con.II, Dill Township, due south of Elizabeth
Feldspar Mine
Latitude
Longitude

46 23'45" 

80 50'30"

The mine working is reached by travelling 1.6 km (l mi.) southwest 
of the official Wanup town intersection on Highway 537, to a north 
easterly bearing arterial dirt road just east of the Wanup General 
Store. This road is followed for an additional 0.8 km (H mi.) to 
the access road of the Fran Graf Farm. The excavation is visible 
0.4 km (*t mi) due west beyond the extent of arable cleared farm land. 
(See Figure 6)
Due to localized flooding, the floor of the mine and the extent of the 
dike at lower levels are not visible. Overburden partially covers 
the outcrop at the summit of the hill.

Spence (1932, p.103) reports that this deposit generated the highest 
quality feldspar ore in the Sudbury District, with the following chemical 
analysis:

DESCRIPTION

0iM2 64.30

A1203 19.97

Fe203 0.05

CaO NIL 

MgO ' NIL 

K20 . 12.74

Na O 2.88

At the pit face there is an estimated 852 well cleaved pink spar. 
Concurrently, muscovite mica, although spotted and occurring in 
"fingered" or "wedge" clusters measuring up to 0.3 m. (l foot) 
diameter, was mined.

More recently Hewitt (1967 i P-66,67) described the presence of the 
uranium minerals pyrochlore and euxenite in non-economic abundances. 
Lang (1952, p. 142)^ refers to this showing: "A specimen of euxenite, 
that showed 20.2R, was sent by Mr. C.J. Cunningham-Dunlop from a 
feldspar quarry in this township, near Wanup."

GEOLOGY; The erratically intruded dike is well zoned at the southeast 
extent where the mine operation was initiated. To the north and west 
graphic intergrowth of spar and quartz becomes more dominant and mark 
the termination of the mining operation.

The contact of the dike generally trends in a northwesterly direction. 
Vertical joint systems in the host rock are inconsistent with the 
trend of intrusion. Prominent sets strike at O0 and 100O . 
Lumbers (1975,p.136) described the property as follows:

* R - percent U.08 - equivalent determined by radiometric test.
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DISCUSSION

HISTORY

"The dike trends northwesterly, dips subvertically, is up to 200 feet 
(60m) wide and can be traced along strike for about 800 feet (240m.)- 
Although the dike contains local segregations and narrow veins of 
quartz, it lacks a quartz-rich core. In addition to quartz, 
alkalic feldspar, and muscovite, the dike contains minor biotite, 
garnet crystals up to 2 cm. across, rare apatite and zircon, and traces 
of allanite, uranium, pyrochlore, euxenite, and ellsworthite."

"In 1954 and 1955, Cubar Uranium Mines Limited explored the uranium and 
rare earth mineralization by diamond drilling but this mineralization 
proved to be too erratically distributed to be of commercial interest." 
(Hewitt 1967, p. 66-67).

Spence (1932 p. 59-60)described the property as:

"The mine on this lot is the largest operation for feldspar in the 
Sudbury-Parry Sound region. It was opened in 1925 by Wanup Feldspar 
Mines, Ltd., of Lucknow, Ontario, who continued work until 1928, 
when flooding of the pit from an adjacent swamp caused the abandoning 
of operations. A total of about 10,000 tons of high-grade spar is stated 
to have been shipped. The deposit consists of a very Large dyke that 
carried its-.best and cleanest spar in the south^ portion of the single 
pit opened on it. At the north end of this opening, the dyke exhibits 
predominantly graphic granite character and, in addition, carries a wide, 
central vein of white mica. This mica occurs as a mass of large, inter- 
grown crystals, up to 12 inches (30 cm) across, occupying a zone that 
measures 25 feet (8 m) across at its widest and that would be capable 
of yielding a large tonnage. The crystals, however, would yield very 
little good sheet mica, since they are of "wedge" type, splitting 
into plates of unequal thickness. The mica is also spoiled for sheet 
purposes by "tangle-sheet" structure,which impairs splitting quality, 
and is rather heavily spotted. It is, therefore, only suitable for 
grinding scrap. Several cars are reported to have been shipped for this 
purpose to a grinding plant in the United States.

Only a small part of the total dike exposure has been worked, and the 
deposit extends for several hundred feet across a low ridge to the 
north of the pit. This pit has been opened in the south side of the 
ridge and worked back from it towards the level ground at its base. 
It is 200 feet long by 50 feet wide and 90 feet deep (60 by 15 by 
27 m) at the south end."

MINERALIZATION; In addition to the alkalic, feldspar, muscovite, 
biotite, quartz and garnet mentioned above, there exists a variety 
of uranium minerals. Hewitt (1967 p.65) lists minerals present as 
betafite, euxenite , ellsworthi/te, and pyrochlore.

Although this property was the leading producer of feldspar in the 
Sudbury district during the 1920's, the present exposure indicates 
that the high-grade ore has been removed. Mining of graphic quartz- 
feldspar intergrowth is less likely to be revived for current industrial 
demand.

Similarly the Cubar investigation of 1954 would indicate that no 
economic grade uranium ore is present with current uranium pricing.

The property was opened in 1925 by Wanup Feldspar Mines Ltd., of 
Lucknow, Ontario and operated until 1928 with an estimated 10,000 
tons of feldspar and several carloads of mica scrap being removed. 
Deterioration of ore grade and flooding closed this operation.



In 1954 and 1955, Cubar Uranium Mines Limited explored the 
property by diamond drilling for uranium and rare earth 
mineralization. Mining was not economically feasible due 
to the erratic distribution of ore.

The mine is currently being used as a fishing resevoir by 
the Graf family who own the land.
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ELIZABETH FELDSPAR MINE

COMMODITY

ROCK ASSOCIATION

CALSSIFICATION 

LOCATION

ACCESS

PRESENT EXPOSURE

SIZE AM) GRADE

DESCRIPTION

Feldspar

A granitic pegmatite lensoid dike intrudes a quartzose metasandstone 
along a prominent .jointing system. Due to the intrusion and possible 
movement along the joints a schistose foliation has developed along 
the contact zone.

Granitic pegmatite dike

A pair of open pits are located on the southern boundary of Lot 2; 
Concession IV, Dill Township.

Longitude 
Latitude

80"50'30" 
46U24'15"

The property is accessible by travelling 1.6 km (I mi.) southwest 
of the official Wanup Township intersection on Highway 537 to a 
northeasterly bearing arterial dirt road just east-of the Wanup 
General Store. This well maintained road is followed for an additional 
1.2 km. (3/4 mi.) until a gravel pit access road bearing due north 
is intersected. Road facilities through the extensive aggregate 
works are passable by truck for 1/2 mile (0.8 Jem) and the last 1/2 
mile (0.8 km) of abandoned dirt trail must be traversed by foot until 
the mine workings are reached. (See figure 6)

The dike is well exposed on the non-vegetated south facing slope of 
the hill.

The deposit was described by Spence (1932 p.60): "The rock contains 
a large amount of disseminated quartz, and black and white mica, in large 
thin plates. There is also a little garnet present. The mixed character 
of the rock necessitated careful cobbing and a gasoline driven 
crushing and picking plant was installed in 1926 in a building erected 
at the pit entry". Lumbers (1975 p.135) adds: "Muscovite and biotite 
crystals up to 3 feet (1m) across occur in the dike and coarse graphic 
intergrowth^ of quartz and alkalic feldspar are common, but the dike 
is not obviously zoned."

GEOLOGY; The intrusion into quartzose metasandstone is consistent with
a vertical joint pattern striking 90 . Accessory jointing in the host
rock strikes 20 and 52 with vertical dip.

Although the pegmatite is not an obviously zoned deposit, stringers 
of clean medium to coarse-grained quartz constitute 10Z of the deposit. 
Similarly biotite in stringers up to 4 ft (1.2 m) long appear parallel 
with the cleavage of the feldspar. The feldspar is commonly inter- 
grown with quartz, but cleavage of the alkali spar is good.

Two trenches have been excavated for production of feldspar.

The first trench is described by Spence (1932 P.60): "Work was 
confined to a single opening consisting of a 15-foot inclined cut 
carried 150 feet into the face of a low knoll and terminating in a. 
large chamber 60 by 30 feet high. The mine has been idle since 1926" 
while the second trench was described by Lumbers (1975 p.135) as: 
"In addition to the workings described by Spence, a small open-cut 
is present in the low knoll about 20 feet (6m) south of the main 
workings, and some material was removed from the deposit in 1966 
for display purposes at Expo, the 1967 World's Fair held in Montreal."

MINERALIZATION; Quartz and alkali feldspar intergrowth required the 
introduction of a mechanized crushing operation in order to segregate 
the ore for shipping. Biotite is well segregated in the vein and the 
garnets are a product of the intrusion of gabbro into the metasandstone.



- 82 -

DISCUSSION The lack of zoning and consequent mixture of ore minerals renders the 
economic possibilities questionable. Location and access to markets 
however, are favourable as both trucking routes (highway 69) and 
rail access (CNR and CPR) tracks are close to hand. Lumbers (1975, 
p. 135) reports that !!small localized hematized patches within the dike 
are radioactive but that the deposit does not give consistent readings.' 
Lastly, it appears that although the dike is far from being exhausted 
of its ore, the most favourable locations have been tapped.

HISTORY Spence reports that the property was operated by Elizabeth Feldspar
Mines of Toronto who shipped an estimated 6,000 tons of ore in 1925 and 
1926. Some spar was used for display purposes at Expo '67, the World's 
Fair held in Montreal.
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COMMODITY

ROCK ASSOCIATION

LOCATION

ACCESS

PRESENT EXPOSURE

SIZE 5, GRADE

DESCRIPTION

DISCUSSION

LEE'S FELDSPAR MINE OF ERANA MINES LIMITED 

Feldspar

A Late Precambrian granitic pegmatite intruded a migmatitic biotite 
gneiss with hornblende mineralization and quartz stringers cross - 
cutting foliation. The field rock is Middle Precambrian Grenville 
gneiss.

The low lying rock outcrop is located on the cleared farmland of J.R. 
Lee, Lot l, Concession III, Ratter Township.

Latitude 
Longitude

46"29'00" 
80018'30"

This property may be reached by driving 3 1/2 miles (5.6 km) north 
of Highway 17 at Warren on Highway 539 to Hugel. The Lee farm access 
is just east of the Hugel intersection with the mining property due 
south of the farm and approximately at the centre of the grazing 
pasture. (See figure 7)

The dike is topographically higher than the surrounding glacial over 
burden, and particularly good exposure is due to stripping by the ice 
sheet.

The well zoned pit contains clean crystals of alkali spar measuring 
up to 4" (10 cm) in diameter. Similarly clean quartz and intergranular 
biotite wedges are present. All the ore from this mine was crushed 
and sieved with separation on seven screen sizes from 00 to 3.

GEOLOGY; After Lumbers (1975,p.139): "Striking about N35OE and dipping 
subvertically, the dike cuts across biotite gneiss containing some 
intercalated hornblende gneiss units, and is exposed over a width of 
125 feet (38 m) and a length of about 300 feet (90 m) .. Workings .consist 
of a southern open-cut about 80 feet long and 35 feet wide, with a 
12-foot face (24 by 10 by 3.7 m); a northern open-cut about 15 feet 
long and 90 feet wide, with a face up to 10 feet high (4.6 by 27 by 
3m); and a small pit on the eastern edge of the dike about 10 feet 
by 5 feet, and up to 4 feet deep (3 by 1.5 by 1.2 m). The dike 
consists mainly of quartz and pink to pale pink alkalic feldspar, with 
most of the quartz concentrated near the core of the dike. A few 
crystals of muscovite and biotite are scattered throughout the dike, 
and joint surfaces coated with earthy hematite are common. The dike 
was tested by the author with a geiger counter for radioactivity with 
negative results."

To the west, the contact with biotite gneiss has been gouged by 
glacial erosion while to the southeast a pocket of gneissic host rock 
remains. Jointing in this gneiss follows two intersecting patterns at 
35 and 110 . Intrusion of the dike was parallel to the 35 joints. 
Garnet and apatite mineralization occur at the contact.

MINERALIZATION; The most idiosyncratic mineralization is noted adjacent 
to the hematized zones where biotite and apatite are concentrated. 
Small h in. (1.3 cm) garnets occur throughout the length of the contact. 
The dike itself is well zoned with a massive quartz rich core and 
alkali spar on the edges.

Although the quality of feldspar is high, the- deposit has been used 
by Erana Mines Limited for crushed aggregate in the production of 
decorative stone plaster, stucco, and precast panels. The commercial 
product is ground feldspar available in a variety of grain sizes



(mentioned above) from the processing installation in River Valley. 
Most available feldspar has been removed from the dike to produce 
this "Northern Pinkstone".

HISTORY The quarry was not operated during the 1920's when mining of feldspar was 
active in the area. Erana Mines Limited of River Valley removed the 
available feldspar in the 1950's and 1960's for aggregate only. The 
property is currently leased by Geotech Limited of Sudbury, Ontario.
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FELDSPAR MINE OF G. PERRINEAU

COMMODITY

ROCK ASSOCIATION

LOCATION

ACCESS

PRESENT EXPOSURE

SIZE Se GRADE

DESCRIPTION

DISCUSSION

Feldspar and Mica

A granitic pegmatite dike intrudes a well foliated middle Precambrian 
migmatitic biotite gneiss..

The mine property is located on the land of G. Perrineau Lot 4, 
Concession II ?Ratter Township. The pit is north and west of the 
G. Perrineau/J. Vise trench.

Latitude 
Longitude

46 38'15" 
80018'30"

The property of George Perrineau is reached by travelling l mile (1.6km) 
north of Warren on Highway 539 to the first northwesterly running 
fork. This well maintained road is followed for an additional 1*1 
miles (2.4 km) to the Perrineau farm house. The mine is 1/2 mile 
(0.8 km) southwest of the farm house (S30 W) and accessible by foot on 
a poorly maintained and partially flooded mining road. (See figure 7)

The dike, striking N70OE is traceable for 8 m -(26*s ft.) beyond the pit 
before it fingers out and eventually becomes buried in overburden.

The well zoned pegmatite contains well cleaved clean crystals of a 
pink and white alkali feldspar up to 10 cm (4 in.) in diameter. The 
tailings supply evidence that crystals up to 4 cm (l*s in.) in diameter 
were hand cobbed.

GEOLOGY Lumbers (1975 p. 140) describes the dike as follows: 
"Where exposed in an open-cut driven into the hill, the dike appears 
to strike westerly and to dip southward about 20 degrees, and consists 
mainly of pink alkalic feldspar, forming crystals up to 3 feet 
across, with intergrown quartz forming pods scattered throughout the 
dike. Graphic intergrowth^ of quartz and feldspar are present locally 
and books of biotite up to 1.5 feet (0.5 m) in size and minor iron- 
titanium oxide minerals are associated with some of the quartz pods. 
Minor biotite and muscovite are intergrown with the feldspar crystals 
and some of the pod-forming quartz is of the smoky variety. The open 
cut is up to 45 feet wide, about 30 feet long, and has a 15-foot face 
(14 by 9 by 4.6 m). Where the dike pinches out into the host biotite 
gneisses, about 60 feet (18 m) to the east of the open-cut, numerous 
narrow quartz veins are present in the metasediments."

Due to flooding of the pit, the mined faces were inaccessible to the 
author.

The tailings dump consists of separated spar and quartz. Tailings 
have been spread along the mining trail in excess of 1/4 mile (0.4 km) 
to prevent ore carts from sinking into the boggy ground.

MINERALIZATION; Graphic intergrowth of quartz and alkali feldspar are 
present in the pit but for the most part zoning in the pegmatite is 
well defined. Both white and pink feldspar are present, consistent 
with the theory of albitization of pegmatites postulated by Spence 
(1930, p. 435). Large biotite books with associated magnetite and 
hydrated mica are also present in the dyke.

A considerable quantity of ore remains intact at the mine site. The 
only economic mineral however, is feldspar, and a relative increase 
in quartz-feldspar graphic intergrowth may have arrested the mining 
operation. Lumbers (1975, p.140) reported an absence of radioactive 
mineralization.
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HISTORY To the author's knowledge there is no record of the operation but 
discussion with the current owner, George Perrineau, revealed an 
interesting history. The pit was mined in the 1920's for feldspar. 
The operation consisted of hammer drilling by hand and blasting with 
black powder. The ore was transported to the edge of the swamp by 
rail cart where it was cobbed by sledge hammer and quickly sorted. 
From here the coarse-grained feldspar and large mica sheets were transport 
ed to Warren by horse drawn cart. Additional hand sorting was performed 
by women in Warren and the ore loaded into C.P.R. cars for shipment 
to the south.

This mine was only operated for several seasons. There is no record 
of production tonnage. The biotite is reputed to have been used 
for electrical insulators, and the feldspar for porcelain glaze.
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FELDSPAR MINE OF G. PERRINEAU AND J. VISE

COMMODITY

ROCK ASSOCIATION

LOCATION

ACCESS

PRESENT EXPOSURE

SIZE S. GRADE

DESCRIPTION

Feldspar

A Late Precambrian granitic pegmatite dike intrudes Middle to Late 
Precambrian well foliated migmatitic quartzose biotite gneiss.

An open pit is located on the property line demarking the farms of 
G. Perrineau and J. Vise. Mining operations were carried out in Lot 
4, Concession II, Ratter Township, south and east of the G. Perrineau 
pit.

Latitude 
Longitude

46028'00" 
80018'15"

Access to the property is across the land of G. Perrineau which may 
be reached by travelling 1.6 km (l mi.) north of Warren on 
Highway 539 to a northeasterly trending fork. This well maintained 
township road is pursued for 2.4 Ion (l*s mi.) to the Perrineau 
farm house. Progress from here must be made on foot via an over 
grown mining road opposite the farm house and trending due 
south for 1.2 km (3/4 mi.). The mine is situated at the foot of 
a 10 m (30 ft.) high cliff. (See figure 7)

In outcrop the pegmatite is visibly encased by the biotitic gneiss 
host rock. The only exposure is the tunnel-like cross sectional 
mining face in the foot of the hill.

Intergrowth of radiating biotite crystals measuring up to 10 cm 
(4 in.) diameter and hematized quartz with the light pink alkali 
spar has rendered this a poor grade ore.

GEOLOGY Several idiosyncratic structural features indicate a sequence 
of tectonic movements in the well foliated quartzose biotite gneiss. 
Initially a set of subvertical joints was induced in the rock oblique 
to the formation trend at strikes of 40O , 70O and 170O . This 
structure was then responsible for the orientation of the pegmatite 
intrusion along the 70 joint direction, but the granitic body did 
not reach the surface. Movement along the 40 joint pattern in the 
form of a dip slip facilitated opening of the cross section of the 
intrusive 10 m (30 ft) below the surface at the exposed base of the 
hill. Spalling of the cliff face along the joint patterns has left 
large rhombohedral talus blocks measuring 1.2 m x 1.2 m (4 ft by 4 ft) 
along the base. Glaciation has not affected the shape of the talus 
blocks, but the top of the cliff face has been scoured and polished 
by its abrasive action.

The dike itself displays evidence of movement along the jointed 
contacts in the form of conchoidal fractures in well hematized quartz. 
Elsewhere the quartz is massive with clean coarse grains or found in 
0.3 m (l ft) blebs, with biotite in radiating patterns 10 cm (4 in.) 
wide. The alkalic feldspar is most commonly light pink in colour 
and intergrown with quartz. Massive crystals of dark pink, quartz- 
free clean spar do exist however. The tunnel-like pit measures 5 
m (15 ft) across, l m (3 ft) deep and 4 m (12 ft) high, with the 
operation tending to proceed vertically. This was probably an effort 
to extract only high grade clean spar, but the endeavour proved fruitless 
and the property was abandoned.

MINERALIZATION: Aside from the previously mentioned light and dark 
pink feldspar with radiating biotite crystals and quartz, no 
anomolous mineralization was noted.



DISCUSSION

HISTORY

This property is less accessible and displays poorer mineralization 
than the accompanying property on the land of G. Perrineau. Although 
the ore reserves have barely been exposed, it is unlikely that the 
low grade graphic intergrowth feldspar could be rendered economic.

To the author's knowledge there is no record of operation of this 
mine. G. Perrineau, the owner of an adjacent farm, maintains that 
this property was mined in the 1920's for feldspar which underwent 
cobbing and rough sorting at the mine site. This ore was then 
transported to Warren where it joined the ore of the adjacent mine 
on the property of G. Perrineau for further sorting, loading into train 
cars and transportation to southern markets via C.P.R.
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COMMODITY

ROCK ASSOCIATION

LOCATION

ACCESS

PRESENT EXPOSURE

SIZE S, GRADE

DESCRIPTION

CONSOLIDATED FELDSPAR MINE LIMITED 

Feldspar

A well zoned Late Precambrian pegmatite dike represents a structurally 
controlled intrusion into Middle Precambrian, well foliated 
quartzo-feldspathic migmatitic biotite gneiss.

The open pit mine is located on the farm land of Mr. Eden, Lot l, 
Concession II, Ratter Township.

Latitude 
Longitude

46"28'15" 

80 18'45"

The property is accessible by half ton truck, travelling 5 km 
(3 mi) north of Warren on Highway 539, to the farm of Mr. Eden. A 
poorly maintained farm road separating Eden's farm from the adjacent 
farm of Engstrom crosses Deer Creek 0.8 km (1/2 mi) west of the 
highway. The mine is located on the west bank of the creek, just 
south of the bridge. (See figure 7)

Due to partial flooding and overburden, the blasted face of this 
antiquated working is the only exposure available.

Spence described the pit grade as follows (1932, p. 61 (text) and 
p. 103 (table to follow):

"A Dike of pink spar, in part rather heavily iron-stained, was worked 
on this lot in 1926-27 by Consolidated Feldspar, Ltd., of Toronto, 
with a production of a few hundred tons. Work was confined to a 
small open-cut carried into the side of a ridge for a distance of 
15 m (50 ft.)."

SiO 63.60

A1203 19.74

Fe203 0.06. 

CaO . Nil

MgO 0.46

K O 13.90

Na20 2.23

TOTAL 99.98

GEOLOGY The host rock gneiss is well jointed in two dominant sets. 
The first of these is consistent with the foliation and strikes due 
north with a western dip varying between 30 and 80 . The second 
set runs perpendicular to the first N85 E with a shallow dip and 
locally parallels the strike of the pegmatitic instrusion.

A nearby pegmatite inconsistent with both joint systems strikes 
N1400E.

The worked faces of the open pit display well segregated quartz and 
pink feldspar. There is evidence of post intrusive tectonic movement 
in the hematized and coincidentally fractured quartz, which also 
contains continuations of the dominant joint patterns mentioned above.

The feldspar, in juxtaposition to the quartz core reveals the 
traditional zoning of this dike. However the core also contains several 
large, well cleaved crystals of dark pink feldspar measuring up to 
1.2 m (4 ft.) in diameter. The pile of tailings at the mouth of 
the trench indicates that most of the feldspar was removed and cobbed 
on the site. Biotite and garnet occur only as accessory mineralization. 
Lumbers (1975, p. 139) describes this aspect of the pit as follows:

"Biotite and muscovite crystals are sparsely scattered throughout the 
dike, and testing of the dike by the author with a geiger counter 
showed no anomalous radioactivity."



The trench measures 15 m (50 ft) along strike, 7 m (23 ft) across 
and is 7 m (23 ft) at the maximum depth.

MINERALIZATION: Of possible economic value is the large in situ 
deposit of quartz left as a remnant of the mine operation. Reserves 
of feldspar are difficult to predict due to overburden but adjacent 
untouched dikes may be promising. Garnet and biotite mineralization 
are insignificant.

DISCUSSION Uraninum mineralization is absent from this pit, but high-grade feldspar 
and quartz form potential reserves. The zoned quartz appears to have 
been drilled for blasting, but not removed. Geotach of Sudbury, 
Ontario, currently holds the lease on this property for feldspar 
extraction.

HISTORY As mentioned by Spence (1932, p.60) the trench was opened by
Consolidated Feldspar Limited of Toronto in 1926-27 for production 
of 905 tons of feldspar. Mr. Engstrom told of ore being transported 
out over a frozen Deer Creek in the winter by sleigh. The payload 
of horse-drawn sleigh was twice that of wheeled carts, and haulage 
could be direct to the C.P.R. siding in Warren, Ontario.

There has been more recent drilling activity on the property (1950's), 
possibly for silica flux. There exists no report of tonnage removed 
since 1927. More recently Geotech of Sudbury Ontario has leased this 
property as a feldspar prospect.
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GRAHAM LAKE FELDSPAR

COMMODITY

ROCK ASSOCIATION

LOCATION

ACCESS

PRESENT EXPOSURE

SIZE S, GRADE

Feldspar

A granitic pegmatite dike intrudes an old Middle Precambrian complex 
of migmatitic biotite gneiss and feldspathic gneiss.

The mine operation is located on the north shore of Graham Lake, Lot 
6, Concession VI, Servos Township.

Longitude 
Latitude

80 44'30" 
46017'00"

The property is accessible by road from the town of Estaire on Highway 
69. The shortest route requires travelling 5 km (3 mi.) east on the 
well maintained Nepewassi Lake road and a subsequent 5 km (3 mi.) 
along the Trout Lake road to a turnoff servicing a tourist camp on 
Graham Lake. The abandoned mine is found at the terminus of this 
0.4 km (1/4 mi.) poorly maintained bush road.

The exposed portion of the dike on the hill side has been excavated 
in a pit which is now overgrown with an aspen stand. Topographically 
higher and to either side of this pit the country rock is covered 
with a pine forested overburden. As dike contacts are visible within 
the pit it is assumed that the greater extent of the ore has been 
mined.

To the author's knowledge the property was operated by "The Graham 
Lake Mining Syndicate". Remnants of the operation and the segregated 
nature of the rocks exposed in the pit indicate that high grade alkali 
feldspar was removed. No data on this mining history is available. 
The property has since been prospected for uranium. Grab samples gave 
the following values for the euxenite-polycrase mineralization (Lang 
1952,p.149).

Type of analysis 

Chemical Analysis

Equivalent determined by 

Radiometric Test

Value

0.007Z U 30g 
0.12 Z U30g

0.011Z 
0.74 Z

DESCRIPTION GEOLOGY: Lumbers (1975 p. 138) describes the property as follows: 
"The dike trends N55 E and dips 800 SE and is exposed in an 
open-cut 75 feet long, about 18 feet wide, with a 30-foot face 
(23 by 5.5. by 9 m) driven into the side of a hill near the northern 
shore of the lake. Contacts of the dike with the host metasediments 
are sharp, and in places, apophyses of the dike extend into the host 
rocks. The dike is intensely hematized and is composed mainly of 
reddish alkalic-feldspar, quartz, minor muscovite, biotite, iron-titanium 
oxide minerals, and erratically distributed, markedly radioactive 
euxenite-polycrase. The euxenite-polycrase forms massive aggregates 
up to 6 inches (15 cm) across, concentrated mainly near the footwall 
of the dike near 'the face of the open-cut. Minor pyrite is in ter gr own 
with the euxenite-polycrase, and traces of garnet, apatite, zircon, 
and rutile are visible locally within the dike. O^iartz is most 
abundant near the core and forms irregularly distributed pods through 
out the dike. Although the dike contains the largest concentration 
of uranium and rare earth minerals noted by the author in the map- 
area, available data suggest that this mineralization is too small 
and erraticallv distributed to be of commercial interest."
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The tailings indicate primary crushing of the feldspar to 7.6 cm 
(3 in.) particles. No segregated piling of book mica was noted.

MINERALIZATION; As previously noted, alkali feldspar predominates 
in the ore body (60Z) , followed by well segregated quartz (352!) 
and wedge mica (5Z). Reddish apatite and green euhedral apatite are 
present close to the contact zone in the pegmatite.

A vuggy zone close to the mouth of the pit on the hanging wall 
reportedly carries zircon and rutile along with a variety of rare 
earths and euxenite-polycrase uranium mineralization.

DISCUSSION The mining operation probably terminated due to the appearance of an 
excessively large quartz core in the dike. The grade of feldspar 
appears as superior as any found in the Sudbury area. Due to over 
burden it is impossible to predict the reserve of ore present.

Similarly the rare earth and uranium mineralization is as impressive
as in any pegmatite occurrence in the area. It, however, is sporadic
rendering mining economically uninteresting.

HISTORY Lang (1952 p. 149) reports that the property was held by the "Graham 
Lake Mining Syndicate".

In 1952, prospecting for uranium mineralization had been completed 
but no mining operation was initiated.
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CARMICHAEL FELDSPAR MINE

COMMODITY

ROCK ASSOCIATION

LOCATION

ACCESS

PRESENT EXPOSURE

SIZE S, GRADE

DESCRIPTION

DISCUSSION.

Feldspar aggregate

A granitic pegmatite dike intrudes a well banded quartzo-feldspathic 
biotite gneiss remnants of which occur as inclusions in the dike 
rock.

The deposit is found on the farmland of H. Carmichael, Lot 12, 
Concession II, Hugel Township.

Latitude 46O28'25" 
Longitude 80O17'45"

The property may be reached by driving 4.4 km (2 3/4 mi ) north of 
Warren on Highway 537, past the Carmichael homestead. The pit is 
visible on the east side of the road approximately '65 m (213 ft) from 
the highway allowance. (See figure 7)

The intrusive is exposed for 200 meters (650 ft) to the west before 
it retreats into a topographical low covered in overburden. Contact 
with the host gneiss, however, is visible only in the pit.

The feldspar and quartz components of this pit are completely inter- 
grown in graphic patterns. Ore, shipped from the mine, is crushed 
by Erana Mines Limited for aggregate in decorative stone plaster, 
stucco, and precast panels. Commercially known as '^Northern Pinkstone" 
the crushed product is sieved to 7 marketing sizes (from 00 to 3 mesh) .

GEOLOGY; Structural control for the attitude of this deposit is 
difficult to document as few in situ remnants of the host gneiss are 
exposed. Complimentary sets of joints are visible in the pegmatite 
mass, striking N80OE and N30OE. Although both sets are post 
intrusive markers, the first is consistent with the easterly trend of 
the dike outcrop, and the second marks areas of dip slip faulting with 
apparent trend changes of up to 40 . Lumbers (1975, p.140) described 
the workings as follows:

"Workings consist of an open-cut driven 21 feet (6.4 m) into the ridge 
and with an 18-foot (5.5 m) face. The dike strikes N500E and is 
exposed over a width of about 200 feet (60 m) and a length of about 
650 feet (200 m). Although contacts with the surrounding biotite gneiss 
are poorly exposed, the dike appears to dip subvertically, and a few 
inclusions of the metasediments are present rarely within the dike. 
In many places, the dike is intensely fractured and is composed mainly 
of pale pink alkalic feldspar and glassy quartz, commonly in coarse 
graphic intergrowths. A few coarse quartz segregations are present 
locally within the dike, and biotite, as elongate crystals up to l 
foot (30 cm) long and 4 inches (10 cm) across, is scattered throughout 
the dike. Other minerals noted sparingly in the dike are muscovite 
and specularite; coatings of earthy hematite are common on fracture 
surfaces. Testings of the dike by the author with a geiger counter 
failed to show anomalous radioactivity."

MINERALIZATION; Accessory to graphic spar and quartz intergrowth 
plus the normal biotite of granitic pegmatites are garnets measuring 
up to 2.5 cm (l in) diameter along the contact. This deposit was by 
passed during the rush on feldspar during the 1920's and 1950's, 
probably because of the low-grade ore.

Although the low-grade ore lends itself to production of aggregate, 
its potential as a feldspar producer is questionable. One redeeming 
aspect, however, is the amount of ore reserve as only 10Z of the 
visible deposit has been removed.
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HISTORY This property was first opened by H. Weimer for crushed aggregate 
in the 1950's.

Crushing of quartz is reported by Hewitt (1967, p.23):

"Recently interest has been shown in pegmatitic quartz for crushed 
aggregate for facing precast concrete slabs used in building 
construction. Opaque and translucent quartz for this purpose 
is quarried and crushed by Industrial Garnet Company Limited near 
River Valley, Ontario, and Rideau Aggregate Company at Verona, 
Ontario."

Industrial Garnet Company Limited was later sold to Mr. E. Blanchard, 
and the present property was transferred to the new Erana Mines 
Limited. The operation of crushing at-the River Valley site continued 
until 1978 when Geotech leased the property from H. Carmichael.



OSCAR PELTO QUARRY

COMMODITY

ROCK ASSOCIATION

LOCATION

ACCESS

Feldspar and Mica

This zoned granitic pegmatite is one of a swarm of local intrusions 
into a highly foliated, and well jointed metagabbroic unit.

The open pit is located near the junction of the CNR and CPR tracks, 
Lot 12, Concession II, Cleland Township.

Latitude 
Longitude

46 23 "30" 
80045'45"

The property is accessible only via rail by either following the 
C.N.R. 14 km ( l mi.) south of its intersection with Highway 537 
or the C.P.R. l km (3/4 mi.) south of its highway intersection 
at St. Cloud and Wanup. The property lies due east of the track 
intersection, west of the adjacent Elbow Creek Basin.(See figure 6)

PRESENT EXPOSURE

SIZE 6. GRADE

DESCRIPTION

DISCUSSION

HISTORY

The full 15 m (50 ft)expanse of the dike is visible on the knoll 
of a hill, close to the lowlands of the creek basin.

The feldspathic component of the dike shows some graphic intergrowth of 
quartz. Tailing at the mouth of the pit is fractured feldspar 
measuring 10 cm (4 in.). Biotite, another potentially economic 
mineral of this deposit is found in 15 cm (6 in.) diameter plates.

GEOLOGY A well foliated metagabbroic field rock is intruded by a 
swarm of small granitic pegmatite dykes. The trend, of these dikes 
varies between S 15 E and S 45 E. Post intrusive joints along three 
dominant directions, N130OE, N 650E and N 250E cut these dikes and 
in some instances represent planes of movement.

One such joint, striking N40 E and dipping 68 SE intersects the 
quarried dike, producing a shear zone as a result of subsequent dip 
slip movement. Lumbers (1975,p.134) described the workings as 
follows:

"Intrusive into metagabbro, -the dike trends westwardly and was worked 
by an open-cut about 30 feet (9ra) long, up to 15 feet (4.6m) wide, 
and with a 14-foot (4.3 m) face. The dike pinches out about 10 feet 
(3 m) east of the open cut, but a few smaller dikes are present in the 
metagabbro near the cut. Quartz, pink alkalic feldspar, and muscovite 
constitute most of the dike, but minor biotite and accessory hematite 
and apatite are present locally. The dike contains a quartz-rich 
core, and in the face of the open-cut, muscovite crystals up to l 
foot (30cm) across can be seen. The dike was tested by the author 
with a geiger counter for radioactivity with negative results."

MINERALIZATION The feldspar, quartz and muscovite constituents of the 
granite gneiss are supplemented with apatite and garnet mineralization 
Spence (1932, p. 92) reported the presence of both white and black mica.

The ore reserves of this deposit have already been excavated. The 
accessory dike swarm, unfortunately consists of 30 cm (l ft) wide 
intrusions which do not display the zoning and mineralization of the 
principal dike. Any economic potential in this property lies in the 
massive tailings pile of separated graphic granite, quartz and muscovite. 
This remnant of the mining operations indicates that a high degree of 
sorting and considerable wastage was inevitable to obtain a high 
concentrate ore acceptable for marketing.

Lumbers (1975, p. 134) reports: "Spence (1932, p.92) indicated that the 
dike was worked in 1928 when one car load of feldspar was shipped. 
According to J.D. Hudson, a resident of the area since 1909, 4 car 
loads of feldspar and some mica were shipped from the deposit between 
1935 and 1936, by a Mr. Oscar Pelto."
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DONNEN FELDSPAR MINE OF L. BRABEN

COMMODITY

ROCK ASSOCIATION

LOCATION

ACCESS

PRESENT EXPOSURE

SIZE S GRADE

DESCRIPTION

Feldspar

This homogeneous pegmatite dike intrudes a migmatitic quartzo - 
feldspathic biotite gneiss.

The dyke is located north of the Canadian Pacific Railway Line, 
adjacent to Callum Station, Lot 6, Concession V, Awrey Township,

Latitude 
Longitude

46 30*50" 

80 37'20"

The C.P.R. tracks may be reached by road from Callum, 7.2 km 
(4*5 mi.) east of Markstay on Highway 17. The pit is 555 metres west 
of this road access along the railway easement. Callum Station 
Siding has been completely removed since the mining operation ended.

To the southeast the dike is traceable for 43m (141 ft) but disappears 
immediately into overburden at the northwest pit face.

The feldspar ore of this dike is consistently found -graphically inter- 
grown with quartz. Spence (1932, p.57) described the resulting ship 
ments as:

"The rock of all of the dikes on this lot is too impure to be mined 
for ceramic purposes and would only be suitable for stucco or similar 
uses.

GEOLOGY; The well foliated migmatitic quartzo-feldspathic biotite 
gneiss and metagabbroic complex of this property is marked with two 
chronologically separable sets of joints with strike N 75OE dip 
550NW and N100E dip 32 N. The former of these joints controlled the 
intrusion of the graphic granite pegmatite dike striking N75 E and 
dipping with a shallow dip to the northwest. The intrusion of 
graphically intergrown feldspar and quartz with biotite crystals 
measuring up to 15 cm (6 in) diameter was described by Spence (1932, 
P.57) as follows:

"A single small pit, 25 feet (7.6 m) by 10 (3 m) by 20 feet (6 m) 
deep at the face was opened in the side of a 35-foot dike that strikes 
parallel to the side of a ridge rising from the tracks of the Canadian 
Pacific Railway at Callum siding, west of Markstay. The dike has 
the character of a coarse granite and carries a great deal of black 
mica, as well as inclusions of gneiss country rock. Very little 
clean spar is visible."

A consistent 15 cm (6 in) wide zone of white spar separate the dark 
host rock from the pink spar of the pegmatite. This fine grained 
contact zone may be a significant albitization alteration as proposed 
by Spence (1930, p. 435). Accessory garnet mineralization is noted 
along the contact for a 43 m (141 ft) extent beyond the pit face. 
Secondary post intrusive joint patterns that srike N 30 E dipping 
570 NW and strike N 1600E with a dip of 630NE may be traced through 
the pegmatite material on either side of the pit.

MINERALIZATION; Graphic intergrowth of quartz and alkali spar with 
associated sheets of biotite (15 cm, 6 in) characterize this propetty. 
Accessory garnet and gneissic inclusions in the dike rock are 
noticeable along the contact.
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DISCUSSION As the poor quality of ore caused termination of operations in the
1920's, it is unlikely that this property is economically viable for 
glaze production. Spence (1932, p. 57) reports adjacent dikes on 
the property which in combination with the untapped reserves of this 
mine would supply considerable tonnage. Pit elevation is good and 
rail access to any market or secondary treatment plant is nearby.

HISTORY This mine was worked in 1923-24 by the Donnen Feldspar Company, of 
Canada. A few cars of low grade spar were reportedly shipped out 
during this short operation. The Callum siding used at this time 
has since been removed. The mine is currently on the land of L. Braben 
of Callum, Ontario on Patented Claim S4214 (SRO)
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MACMASTER FELDSPAR MINE

COMMODITY

ROCK ASSOCIATION

LOCATION

ACCESS

PRESENT EXPOSURE

SIZE 5, GRADE

DESCRIPTION

Feldspar

This Late Precambrian granite pegmatite dike unconformably intrudes 
alternating bands of Middle Precambrian quartzose feldspathic 
gneiss and migmatitic biotite gneiss.

The remnants of the mine opening are located in Lot 9, Concession 
VI, Dryden Township, just east of Highway 537.

Latitude 
Longitude

46^28'30" 
80047'00"

This property, due to road realignment, coincided with the road easement 
of Highway 537, on the east side, about 2.4 km (1.5 mi) south of 
Wanapitei.

The ore workings are water filled and as Lumbers (1975,p.133) described 
the property: "The dike is on the western side of Highway 537 about 
15 miles (2.4 km) south of Wanapitei village, but the old workings and 
the extent of the dike are obscured by overburden and by relocation 
of the highway."

The only remnant spar visible is graphically intergrown with quartz. 
Spence, (1932, p.60) however, reports that considerable clean spar was 
removed during the mining operation.

GEOLOGY; To the south of the mine pit operation, a series of small - 
pegmatite dikes measuring 2 m (6.6 ft) across and trending N130 E 
cut the foliated gneiss. More conformable with the N68 E trend of the 
well banded gneissic foliation is the trend of the mine intrusive 
which trends N 80 E. The migmatitic quality of the gneiss allows 
regional trend estimations of foliation and contacts only.

The large lensoid dike was described by Spence (1932,p.60):

"At the pit, the exposure has a width of 125 feet. The dike is 
composed of segregated masses of quartz, pink spar, and black mica, with 
quartz predominating. These segregations in the west side of the pit 
exhibit the character of alternating, vertical^ vein like zones, 
each of which carries clean mineral. The spar zones vary from 
3 feet to 15 feet wide."

Spence (19B2,p.61) also described the working:

"Work was confined to a single open-cast pit, 90 by 90 by 25 feet deep, 
and shipments are stated to have totalled about 1,500 tons. The spar 
was conveyed to Wanapitei station, on the Canadian Pacific railway, 
by a tramway Ik miles long. The mine has been idle since 1924 and 
the plant has been dismantled."

No clean spar is visible in the flooded abandoned mine. The north 
face displays graphic intergrowth of quartz and feldspar with biotite 
wedges measuring up to 15 cm (6 in) diameter. This same face and the 
nearby contact zone contain considerable sillimanite and garnet 
mineralization.

MINERALIZATION; Although no clean spar-was visible, the taJLlings pile 
Indicates that feldspar crystals up to 4 cm (1.6 in) were removed from 
the pit. Booklet intergrowths of biotite and quartz are still 
visible in the walls of the mine. Accessory sillimanite and garnet 
are present along the contact zone.
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DISCUSSION The dike is covered with overburden to the northwest and disappears 
in the road allowance to the southeast. Thus an evaluation of 
reserve tonnage is impossible without drilling. It appears, however, 
that the lensoid dike pinches in either direction and that the 
economically viable segregated spar has been removed.

HISTORY According to Spence (1932, P.60,61) the mine was opened by Industrial 
Minerals Corporation, of Toronto in 1922, and later worked by Mr. J.G. 
Anderson of Lucknow, Ontario. The spar shipments totalled 1,500 tons 
and were conveyed to Wanapitei Station on the C.P.R. by a tramway 
2 km (Ik. mi) long. The operation has been idle since 1924 and the 
plant totally dismantled. The pit is locally known as the McMaster 
Mine.
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COMMODITY 

ROCK ASSOCIATION

LOCATION

ACCESS

PRESENT EXPOSURE

SIZE AND GRADE

DESCRIPTION

WEISMAN FELDSPAR MINE 

Feldspar

A Late Precambrian pegmatite dike intrudes a sequence of country 
rocks. The oldest of these is a migmatitic biotite gneiss of 
Middle Precambrian age, while the youngest host is a larcsoid body of 
metagabbro, intruding the gneiss and dated as Middle to Late Precambrian.

The pegmatite dike is located on the southern flank of the metagabbro 
intrusive, with the tailings pile terminating 20 m (66 ft) short of 
the C.N.R. tracks. No claim exists for this property in Lots 11 and 
12, Concession IV, Cleland Township.

Latitude 46O24'00" 
Longitude 80O48'45"

Ore from the pit was shipped by rail which supplies the only access 
to the property. The C.N.R. track junctions at St. Cloud on Highway 
537, 2km by rail from the pit and 15 km (9.3 miles) southwest of 
Wanapitei. The tailings pile is visible on the north side of the 
railway easement. An abandoned mining railroad runs on top of the 
tailings pile directly to the mouth of the trench. -(See figure 6)

Although most of the ore has been removed from the site, the remainder 
of the topographically elevated intrusive, scoured by Pleistocene 
glaciation, is well exposed illustrating both the petrology and the 
tectonic history of the area.

Coarse grained spar and graphic intergrowth predominate in the tailings 
pile of this pit.

GEOLOGY; The geology of this property is substantially more complex 
than that of neighbouring dikes in the area, but is probably the most 
classic example for interpretation of the Grenville Province swarm of 
pegmatites.

The initial field rock, biotite gneiss has wide geographic distribution 
south of the Grenville Front. Lumbers (1975,p.33) suggests the 
origin of this rock as greywacke from the Huronian Supergroup of 
the Southern Province. Deposited in the Middle Precambrian time sequence 
it was later intruded by gabbroic intrusive dikes and sills. Lumbers 
(1975,p.70)assumes that these early mafic intrusive rocks are essentially 
synonymous with Nipissing Diabase intrusives of the Southern Province. 
Although restricted to an area proximal to the Grenville Boundary Fault, 
these intrusives are too consistently associated with pegmatite dikes, 
to be later introduced to the suite from depth.

High rank regional metamorphism is well recorded in this property. The 
layered biotite gneiss displays migmatitic alteration with relict 
bedding preserved in the contorted alternating quartzo-feldspathic 
and quartz-biotitic foliations. The gabbro is similarly altered to 
a metagabbro with garnetiferous mineralization developed (as in the 
migmatitic biotite gneiss). The metagabbroic sill of this property 
strikes due east, with two prominent joint sets cutting the rock, 
The most pronounced set strikes N150 E with subvertical dip varying 
between 83OE to 95OW. A complimentary set, striking N 70 E also 
displays varying subvertical dip. These near perpendicular joint sets 
suggest tectonic movement along the Grenville Front.

The waning period of regional metamorphism was marked by the intrusion 
of pegmatitic granite along the prominent joint sett cutting both 
the metagabbro and the host biotite gneiss. This injection appears 
to have been contemporaneous with not only the opening of the eastern 
dipping joint to a 15 m (49 feet) width, but also with faulting of 
the complex.
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The southeastern metagabbro suffered substantial movement to the 
north. This movement also caused a zone of soft eroded gneiss on the 
footwall contact with structurally durable pegmatite. The dike 
measuring 75 metres along the N150 E strike and 15 metres at maximum 
width has inclusions of the soft biotite gneiss measuring up to l m 
(3.3 feet) long in the contact regions of the pegmatite. Pleistocene 
glaciation, advancing along 150 lines removed much of the abraded 
footwall fault zone, rounding the elevated gneiss and gouging 7 m 
deep into the fault zone. Glacial striae document this advance which 
also peneplaned the metagabbro and pegmatite intrusive.

MINERALIZATION; Coarse graphic intergrowth of white and pink feldspar 
with white and hematite -stained quartz form the ore grade of this 
deposit. Accompanying this in the pegmatite zone is black and white 
mica.

Both host rocks display garnet mineralization thoughout the property.

DISCUSSION A total 75 m (246 feet) of the 95 m (312 feet) strike length has been
mined. At depth the intrusion appears to wedge out "(below the 11 m deep 
floor) thus indicating that the reserves have been exhausted. In 
addition, the ore is low grade, the graphic texture rendering it 
uneconomical as either silica flux or feldspar refractory.

HISTORY Spence (1932, p. 59) reports that:

"It was worked between 1922 and 1924 by the Weisman Feldspar Company 
of Sudbury, and others, who ran an open-cut, 125 by 15 by 30 feet 
(38 by 5 by 9 metres) deep at the inner face,along the deepest and put 
in a tramway and siding. It is reported that about 20 cars were 
shipped from the property which has been idle since 1924."
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COMMODITY

ROCK ASSOCIATION

LOCATION 

ACCESS

PRESENT EXPOSUBE

SIZE S GRADE

DESCRIPTION

DISCUSSION

HISTORY

INDUSTRIAL MINERALS OF CANADA LIMITIED 

Feldspar

The host rock of the granite pegmatite is the Middle Precambrian 
migmatitic gneiss. In the immediate vicinity of the mine workings 
meta-argillaceous quartzo-feldspathic and biotitic gneisses are 
prevalent.

The old mine workings are located in Lot 12.Concession VI, Loughrin 
Township on patented claim number S 50A51. The claim is just south 
of Crerar off the CNR line.

Access to the property is difficult as the old mining road of the 
1920's leading north from Markstay is flooded and no longer passable. 
The claim was reached with the aid of a local guide on travelling 
11 km (7 mi.) on nearly obscured roads from Washagami (off Highway 
535).

An outcrop of the dike occurs 55m (180 ft) to the southwest of the 
mine workings where a smaller trench has been blasted in graphic 
intergrowth pegmatite.

All the pegmatite in the mine workings consisted of massive spar and 
quartz with crystals 5 cm (2 in)across.

GEOLOGY; A pre-intrusive set of near-horizontal joints occurs in the 
meta-argillite and migmatitic biotite gneiss of Middle Precambrian 
age.

A second set of pre-intrusive joints (N55 E) is parallel to the 
pegmatite dike. A complementary set of joints striking N130 E and 
dipping 30 NE is uniformly lined with quartzose, feldspathic veins.

The main pit, measuring 32 m (105 ft) along strike and varying in 
height from 14 m (46 ft) in the southwest to 8 m (26 ft) in the north 
east and 8 m (26 ft) wide, was completely water filled.

Spence, (1932 p.61) describes the property as:

"The dike here has an exposed length of several hundred feet, with 
a width ranging from 12 to 30 feet. It consists of medium-sized crystals 
of pink spar separated by massive quartz, and carries altered black mica 
in large thin plates. A few small prospect pits have also been opened 
at various places along the dike, the rock in these openings having a 
coarse granitic character."

Spence incorrectly located this working in Lot 13 rather than Lot 12.

MINERAL!ZATION: Massive pink and white alkali feldspar constitutes 
402 of the pegmatite mineralization. Accompanying this is nearly 602 
massive quartz, with associated biotite and traces of garnet. 
Chlorite alteration of the biotite was noted but no uranium 
mineralization was observed by the author.

The segregated portion of the dike has been well exposed and mined 
below the water table. Additional reserves exist to the south and 
west before graphic intergrowth is encountered. Similarly reserves 
to the northeast exist but a calculation of the quantity is 
impossible due to overburden.

Spence (1932,p. 61) reports Industrial Minerals Corporation of Toronto 
as the first to work this property in 1923-24. Later Messrs. Stewart 
and Rainer of Toronto worked the pit in 1926-27. Some 8,000 tons 
of spar and 1,000 tons of quartz are reported to have been shipped.

In July 1953 Plexterre Mining Corporation Ltd. drilled four diamond 
drill holes in Claim S 50451 totalling 48.5 m ( 159 ft.) of logged 
drill core. It is assumed that Plexterre was prospecting for uranium 
mineralization. Since this time there has been no reported activity 
on the property.
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MOUNT PLEASANT MINE

COMMODITY

ROCK ASSOCIATION

LOCATION

Feldspar

A Late Precambrian granitic pegmatite dike intrudes a well banded but 
only slightly migmatized mass of biotite gneiss and quartz-feldspar 
banded rock of Middle Precambrian age.

The mine workings are located at the southern narrows of Nepewassi 
Lake, Lot l Concession III., Burwash Township, adjacent to patented 
mining claim S. 51017.

Latitude 46 17'00"

ACCESS

PRESENT EXPOSURE

SIZE 5, GRADE

DESCRIPTION

Longitude 80 41'45"

The property is accessible by road, travelling 7 km (4.5 m) east 
of Estaire along the well maintained Nepewassi Lake' Road. Some 457 m 
(1500 ft) west of this road's junction with the Ontario Hydro high . 
tension wires, a small, poorly maintained dirt road branch is followed 
to the southeast for an additional 1.6 km ( l mi) around the fingered 
extension of Nepewassi Lake to the pits.

Due to the high topographical setting a full 51 m (167 ft) of the dike's 
vertical extent is exposed with the exception of a 7 m (23 ft) patch of 
overburden. Joint controlled contacts are visible throughout the 
property.

The ore, as reported by Spence (1932, p.57,59) is largely graphic 
quartz-feldspar intergrowth but a more recent pit (1949) to the vest 
of the road contains massive segregations of quartz and feldspar. 
The remnent tailings from this pit are cleaved crystals of pink spar 
measuring up to 10 cm (4 in.) across.

GEOLOGY: The slightly migmatized bands of quartzo-feldspathic gneiss 
and biotite gneiss dip vertically to subvertically with a strike varying 
between N160 E to N130OE. Post metamorphic jointing strikes N150OE 
and N60 E with subvertical dips paralleling the attitude of the 
intrusion.

The major emplacement occurred along the latter joint set and was 
accompanied by movement. As a result the hanging wall pegmatite has 
a linear contact with the migmatitic host rock in the form of a hematized 
fault face, striking N60 E and dipping 65 SE. Concurrent intrusions 
into the host rock follow either the alternate joint set N150 E or the 
foliation plane.

Spence (1932,p.57,59) describes the exposed pits as:

"Two pits have been opened and are situated on opposite sides of a 
narrow arm of the lake. The north pit consiits of a shallow stripping 
upon a body of mixed spar and quartz, largely of graphic granite 
character, and carrying considerable black mica in large thin plates. 
Some of these plates are as much as 6 feet across. The dike cuts 
across a narrow neck of land 300 feet wide and 30 feet high, and is 
exposed for the entire distance, the maximum width being 125 feet."

Due to further quarrying in 1947, the "Northern Pit" is now central to 
the operation with an additional pit to the west measuring 6 m (20 ft) 
by 4 m (13 ft). The central pit is enlarged to 30 m (98.4) by 10 m 
(32.8 ft). The easterly pit measures 18 m (59 ft) by 5 m (16.4 ft) and 
is described by Spence (1932, p. 57) as:
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"A second pit, 60 by 12 by 15 feet deep, has been opened across an arm 
of the lake from the above and 500 feet from the water. The dike here 
is of similar character but carries a larger proportion of clean spar."

MINERALIZATION: Pink feldspar and quartz are found in both massive and 
graphic textures on this property. Well zoned off shoots of the dike 
intrude the host rock. Associated with both the intrusion and the 
fault contact are large 2 m (6 ft) sheets of biotite. Scattered 
crystals of apatite up to 2 cm (0.8 in) in diameter are visible in the 
dike rock.

DISCUSSION As progressive trenching has exposed increasing amounts of massive
feldspar, this deposit may yield ore for some time to come. Accessibility 
is a problem, but the topographical elevation will prevent flooding 
of the works.

HISTORY Lumbers (1975,p.137) reports two stages of production for this mine. 
In 1927 intermittently until 1932, Mr. S. Charette of Burwash removed 
ore. Again as late as 1949 the property was worked with the development 
of the westerly pit, and an enlargement of both the central (northerly 
after Spence) and easterly pits. Shipment of 555 tons of ore by 
winter road to the C.P.R. tracks at Burwash Station was reported

_________________before 19A9. The property has been idle since. __
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GIROUX FELDSPAR

COMMODITY

ROCK ASSOCIATION

CLASSIFICATION 

LOCATION

ACCESS

PRESENT EXPOSURE 

SIZE 6, GRADE 

DESCRIPTION

HISTORY

Feldspar

A Late Precambrian pegmatite dike intrudes a Middle Precambrian 
metasandstone unit.

Granite Pegmatite

The operation is located due west of the junction of the Sturgeon 
and Temagami Rivers in the northwestern quadrant of Lot 3, Concession 
III,Crerar Township. (See figure 3)

Latitude 
Longitude

4 6" 34'20" 
80012'15"

The mining operation can be reached by travelling south on highway 
539 from River Valley 5 km (3 mi) to the first northwesterly running 
auxiliary road. The dike lies 3.5 km (2.2 mi) beyond this road 
junction on the north side of the road.

The dike is locally well exposed.

The feldspar is adequately segregated from quartz and biotite.

GEOLOGY; The dike is zoned with a quartz rich core and massive alkali 
feldspar mineralization. Additional dikes of potentially commercial 
value are located on the south side of the access road.

The operation of Mr. Hector Giroux of River Valley was first reported 
by Lumbers (1973,p.95). No claim has been registered for the property 
which is currently non-productive.
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KYANITE/SILLIMANITE

Introduction

Kyanite is a high grade metamorphic alumina-rich mineral often found in close 
association with garnet. In the Sudbury District two such properties in close proximity 
to the Grenville Front Boundary Fault have received considerable geological and 
developmental attention. The milling and extraction of kyanite from the ore must be 
fully examined before a mining operation is initiated. The most promising of these 
properties is the Kyanite Corporation of Canada Limited's Crocan Lake kyanite deposit. 
The three bands of ore in Middle to Late Precambrian amphibolite schist straddle the 
Butler-Antoine Townships border. The presence or absence of garnets in these ore zones 
is of economic importance as biotite and garnet may both be recovered during the milling 
process.

The kyanite bearing amphibolite gneiss of Northern Kyanite Mines' Wanapitei Kyanite 
deposits consists of one northerly and one southerly deposit, both trending easterly 
and extending 900 meters in central Dryden Township. The lithological similarities 
of these two zones are obvious excepting a noted presence of sillimanite and of 
pegmatite intrusions in the southern deposit plus an abundance of garnets in the 
northern band. Development of the ore lenses of this property was initiated by Pioneer 
Consultants Limited with the technical aid of the Department of Mines and Technical 
Surveys, Ottawa.

An extension of this rock coincides with an occurrence of kyanite in Dill Township 
close to the Grenville Front Boundary Fault.
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CROCAN LAKE KYANITE

COMMODITY

ROCK ASSOCIATION

DESCRIPTION

Kyanite, Garnet and Mica

A kyanite-muscovite-garnet-biotite-quartz-feldspar gneiss occurs 
in northeasterly trending bands associated with a country rock 
of pink granite gneiss.

LOCATION The claim group is located on Crocan Lake which is on the boundary 
between Butler and Antoine Townships. Crocan Lake is Immediately 
north of the extreme east end of Timber Lake. Highway 533 
passes along most of the south shore of Timber Lake.

790 00' 00" 
460 30' 30"

ACCESS "The property can be reached by following Highway 63 from North Bay 
43 kilometers (27 miles) to intersection of Highway 533. By 
following Highway 533 toward Mattawa for 16 kilometers (10 miles) 
a logging road on north side of Highway 533 will be reached. Both 
Highway 63 and Highway 533 are paved roads. Crocan Lake and centre 
of claim group are located 1.6 kilometers (l mile) north on logging 
road. This road is only open in summer. Beit means of transportation 
on logging road is by half ton truck. Cars can be used in dry 
weather. Logging road can also be reached from Mattawa a 
distance of 35 kilometers (22 miles) on Highway 533." (Blais, 1975, 
p.2) (See figure 8)

PRESENT EXPOSURE The southeasterly footwall gneiss is particularly well exposed 
on the south shore of Crocan Lake while adequate but less 
extensive exposure of the hanging wall gneiss (biotite 
amphibolite) can be seen on the north shore of the lake. 
Overburden and logging operations to the east have obscured the 
previously cleared outcrop.

SIZE AND GRADE Visual estimates of kyanite in the footwall portion of the deposit 
are between 15 and 20 percent of the total rock. Drilling of 
13 holes in 1973 by Arrowhead Silica Corporation (See Table 7) 
and subsequent analysis by the Mineral Research Laboratory of 
North Carolina State University confirms this estimate. Both 
Hewitt (1953, p.3) and Sullivan (1954, p.3) report lenticular 
concentrations of massive kyanite (80% to 90%) rock particularly 
along the contact zone of biotite gneiss with granitic gneiss 
for both the footwall and hanging wall portions of the ore 
body. Disseminated kyanite crystals uniformly found over most of 
the deposit measure 1/8 to 3/8 inches wide and ^ to 3 inches long. 
Possible by-product garnets can be found throughout the ore body 
with consistently euhedral crystals measuring H; to *i inch in 
diameter and constituting about 152 of the rock.

GEOLOGY; The occurrences of kyanite follow along a large regional fold, a 
portion of which can be seen in the road cut of Highway 533 
(Millar Vermiculite property) to the northwest. This structure 
underlies the topography of the lakes in the region. Hewitt 
(1953, p.3) supplies as accurate a geological analysis as possible 
for the heavily overburdened area:

"The deposit consists of a wide band of kyanite-garnet-muscovite- 
biotite-quartz-feldspar gneiss striking in a northeasterly direction 
and dipping flatly 30O to the northwest. At the south end of 
Crocan Lake the kyanite-garnet gneiss band has an apparent width 
of over 1,200 feet. At the north end of Crocan Lake the kyanite- 
garnet-gneiss occurs in two bands separated by quartzo-feldspathic 
paragneiss. The main or east band has an apparent width of 1,200 
feet and a probable true thickness of 600 feet; it is well exposed 
in numerous outcrops along the east shore of Crocan Lake and for 
a distance of over 3/4 mile along prominent strike ridges running 
northeast from Crocan Lake. A good cross section of this main 
band of kyanite-garnet gneiss can be seen along the lumber road 
from Timber Creek to Crocan Lake.
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The westerly band of kyanite gneiss has an apparent width of 
about 300 feet and a probable true thickness of 150 feet.

A third smaller band of kyanite-garnet gneiss is reported 3/4 mile 
northwest of Crocan Lake.

The B zone is located on the hanging wall or west side of the 
main kyanite garnet gneiss band, at the northeast end of Crocan 
Lake. A stripping, 35 by 10 feet, exposes sheared greenish 
kyanite-quartz-biotite rock abundantly mineralized with sulphides. 
A trench extends 60 feet westward from this stripping and exposes 
narrow bands of kyanite-rich material interbanded with quartzite, 
quartz veinlets, and disseminated sulphides. Green kyanite, 
biotite, muscovite, feldspar, quartz, and sulphides are the 
main minerals present. Narrow 6 - 15-inch bands of kyanite-rich 
gneiss occur in this zone. The rock contains abundant sulphides 
and some graphite, and appears to be strongly sheared. The C 
zone is a showing on a point on the west shore of Crocan Lake. 
Lenses of pure, blue and blue-grey, massive, medium grained kyanite 
associated with green (chrome?) mica and sulphides occur 
interbanded with rusty fine-grained quartzite, quartzo-feldspathic 
gneiss, and amphibolite, which are well mineralized with pyrite, 
pyrrhotite, and a little bornite. Values in copper, zinc, and 
nickel are reported from these sulphide-bearing rocks."

MINERALIZATION: The presence of graphite, pyrite and minor tourmaline are
important only for petrogenetic purposes. Lenses of massive 
kyanite are associated with quartz-graphite-sulphide veins, and 
the segregation of kyanite into rich pockets associated with these 
veins "appears to be due to hydrothermal or pneumatolytic 
activity." (Hewitt, 1953, p.4) Late Precambrian granitic 
pegmatite dikes, 7 kilometers (4 miles) due west of Crocan Lake 
intrude the biotite gneisses of the area.

DISCUSSION

HISTORY

Grain size and ore grade are important factors in determining 
economic feasibility of kyanite for refractory purposes. In 
dillen, Virginia, the Kyanite Mining Corporation currently 
operates a higher grade pit of 15Z to 40Z ore (as compared with 
a fairly consistent 15Z) which is sieving at up to 35 mesh (as 
compared with 48 to 65 mesh for Crocan Lake). (Hewitt, 1953, p.7) 
This tends to indicate that the Crocan Lake property is marginally 
economical (excluding the high grade lenses). When properly 
processed by wet grinding and magnetic separation of garnets 
and biotite, followed by dry grinding to a 20 mesh, the 
deposit could yield an additional 20Z economic garnet along with 
a kyanite concentrate free of biotite inclusions. The use of 
muscovite as an economic mineral has been suggested, but further 
flotation extraction work is required to verify this as a 
possible by-product industrial mineral.

As the property has been examined repeatedly for over 25 years, 
it appears likely that it will become economically productive.

The kyanite deposit was discovered in the spring of 1951, with 
initial exploration and development work on the property being 
carried out by J. Kenney and the Golwynne Chemical Corporation 
of New York. A total of 770 meters (2,530 feet) of diamond 
drilling plus clearing and trenching was done, prior to a 
publication on the property by D. W. Sullivan (P.Eng.) in 1954. 
(See appendix for summary of data) The 31 claim property remained 
dormant until 1967 when Arrowhead Silica Corporation of Chesterton, 
Indiana acquired the claims and continued trenching and clearing 
until 10 of these claims matured to lease in 1972. From 1972 
to 1975 R. M. Blais managed exploration of the property, drilling 
1,064 meters (3,492 feet) of diamond drill holes; assaying 700 
meters (2295 feet) of sand core, assaying 650 surface sample for 
kyanite, plus an additional 20 samples for kyanite and muscovite. 
In 1975 and 1976 an additional 790 meters (2585 feet) and 525 
meters (1727 feet) of diamond drill core was extracted and 
logged by the Kyanite Mining Corporation which currently holds 
the claims. (See Tables 6, 7, 8)
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TABLE 6: APPENDIX TO CROCAN LAKE KYANITE

Drill Hole Data for Zones B, C, E, Golwynne Chemical Corporation Limited 
(No data available for zones A, D)

ZONE B

Average kyanite in ore grade zone B is 10. 3%

Analysis Total Length Footage of Ore 
Number Dip of DDK of DDH(ft) Grade Kyanite

XR 4

XR 5

XR 6

XR 7
XR 8

XR 9

XR10

XR11
XR12

XR13

XR14

XR15

XR16

XR29

XR30
XRB1

XRB5

XRB8

horizontal
500

vertical
45 0

vertical
600

400

vertical
550

400

vertical
360

vertical

vertical

vertical
vertical
vertical

vertical

18

22

22

19
28

16

5

13

16
18

31
54

35

12

20
41
47

30

0-12

0-12

-

32-54
-

-

-

0-13

0-16

0-18
0-6

0-6

44-54
-

0-4

4-12

-
0-41
0-47

0-30

Z Kyanite in Ore 
Grade Footage

25

15
-

20
-

-

-

50
35-40

50
40

40
50
-

50

15-20
-

20-25

25

20

XR indicates X-ray analysis

(XR4 to XRIO after OGS Toronto AFRO, Butler Township: Diamond Drilling Report 10, 1952. 
XR11 to XRB8 after OGS Toronto AFRO, Antoine Township: Diamond Drilling Report 10, 1952.)
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ZONE C

Average Kyanite of zone C is

DDH no. - 
Year Completed

1-52
2-52
3-52
4-52
5-52
6-52
7-52
8-52
9-52

10-52

1-53
2-53

Wl-53
W2-54
W3-54
W4-54
W5-54
W6-54

Dip of DDH

vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vert ical
vertical

vertical
vertical
vertical
vertical
vertical
vertical

Total Length 
of DDH (feet)

112
101
115
100
105
100
100
102
100
100

-
-
40
40
40
40
40
40

Footage of Ore 
Grade Kyanite

6-10
8-16
0-11

32-42
14-22
16-19
0-100
0-53

94-100
14-100

0-9
0-10
0-40
0-40
0-40
0-40
0-40
0-40

% Kyanite in Ore 
Grade Footage

60
10-20

50
25
50
50
10
10
15
15

5-25
15-20

9
8
6
9

8

(DDH 1-52 to 10-52 after OGS Toronto AFRO, Butler Township: Diamond Drilling Report 10,
1952.
DDH Wl-53 to W6-54 after OGS Toronto AFRO, Butler Township: Diamond Drilling Report 12,
1953. 1954.)

ZONE E

Average

Analysis 
Number

XR19

XR20
XR21

XR22

XR23
XR24

Kyanite in zone is 5 . OX

Dip of DDH

vertical
22 0 W
410 W

700 W

660 W

horizontal
strike 22 O W

Total Length 
of DDHCfeet)

33

21
32

73

71

22

Footage of Ore 
Grade Kyanite

0-33

0-21
0-32

0-73
0-71

13-23

Z Kyanite in Ore 
Grade Footage

10-20
25-35
20-30

0
0

35-50

(after OGS Toronto AFRO, Butler Township: Diamond Drilling Report 11, 1952.)
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TABLE 7

DRILL HOLE DATA FOR ARROWHEAD SILICA CORPORATION

Year Completed

1-73
2-73
3-73
4-73
5-73

5a-73
6-73

6a-73
7-73
8-73
9-73

10-73
11-73
12-73
13-73

Az imuth/ 
Dip of DDK

125/45
125/45
125/45
125/45

vertical
125/45
125/45

vertical
125/45
125/45

vertical
vertical
vertical
vertical
vertical

Total Length 
of DDH (feet)

100
200
198
224
100
100
104

50
328
355
219
434

60
51
52

Footage of Ore 
Grade Kyanite

0-60
0-141
0-185
0-221
0-80
0-93
0-87
0-34
0-293
0-318
0-217
0-434

14-21
0-8

11-19

Z Kyanite in Ore 
Grade Footage

25
10-15
13-18
12-15

14
15

13-17
12-15

15
15
15

8-14
15
15
55

(DDH 1-73 to 6a-73 after OGS Toronto AFRO, Antoine Township: Diamond Drilling Report 11, 
1973.
DDH 7-73 to 9-73 after OGS Toronto AFRO, Butler Township: Diamond Drilling Report 16, 
1973.
DDH 10-73 after OGS Toronto AFRO, Butler Township: Diamond Drilling Report 17, 1973. 
DDH 11-73 to 13-73 after OGS Toronto AFRO, Butler Township: Diamond Drilling Report 
18, 1973
DDH 1-75 to 5-75 after OGS Toronto AFRO, Antoine Township: Diamond Drilling Report 13, 
1975)

TABLE 8

DRILL HOLE DATA FOR KYANITE MINING CORPORATION '

Year Completed

1-75
2-75
3-75
4-75
5-75
6-75

1-76
2-76
3-76

3b-76
4-76
5-76
6-76
7-76
8-76

Azimuth/ 
Dip of DDH

vertical
45

vertical
45

vertical
45

vertical
vert ical

125/45
vertical

125/45
125/45
125/45
20/45

vertical

Total Length 
of DDH (feet)

400
702
362
561
117
445

144
558
238
789
248
408
687
118
227

Footage of Ore 
Grade Kyanite

342-400
276-331

74-121
86-561

-
108-445

0-119
32-528
0-110
0-136

27-170
227-290

36-687
3-72
3-220

2 Kyanite in Ore 
Grade Footage

10
10-20
10-15
12-25

-
15-25

10-15
8-15
10
10
5-8
5-8

12-15
12-20

10

General Average - hornblende gneiss 2-3 Z kyanite
- quartzite 41Z kyanite
- ky garnet gneiss 10-25Z kyanite

(DDH 1-75 to 5-75 after OGS Toronto AFRO, Antoine Township: Diamond Drilling Report 13, 
1975.
DDH 6-75 to 2-76 after OGS Toronto AFRO, Antoine Township: Diamond Drilling Report 14, 
1975-76.
DDH 3-76 to 8-76 after OGS Toronto AFRO, Butler Township: Diamond Drilling Report 19, 
1976.)
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WANAPITEI KYANITE

COMMODITIES 

ROCK ASSOCIATION

Kyanite and Garnet

The potentially economic deposits of kyanite gneiss, garnet-biotite
gneiss and garnet amphibolite are closely associated. Often there is
a gradation from garnet amphibolite into the garnet biotite
gneiss. The latter unit often occurs between the garnet amphibolite
and kyanite gneiss and occasionally within the garnet amphibolite
unit.

LOCATION

ACCESS

PRESENT EXPOSURE

SIZE AND GRADE

DESCRIPTION

The Hoyle mining claims are located in Dryden Township, Lots 
3, 4, 5, 6, 7, Concessions III and IV.

"The main kyanite occurrences in Dryden Township lie east of the 
village of Wanapitei on both sides of No. 17 Highway and the 
Canadian Pacific Railway between Sudbury and North Bay. Minor 
bands are to be found immediately east of the village, but the two 
most important occurrences lie about "i\ and 2*i miles, respectively, 
east of Wanapitei. The first lies south of the highway and follows 
it, more or less continuously, for about 3/4 mile. The second 
is located about 100 yards north of the railway track and has a 
length of h mile." (Pearson, 1962, p.25)

Latitude 
Longitude

460 30' 00" 
800 43' 30"

The property straddles Highway 17 and is thus accessible from 
either Sudbury or North Bay. Similarly the east-west CPR tracks 
traverse the property and supply market access via Sudbury or 
North Bay. (See Pearson, 1962, Map 2021)

The area is devoid of vegetation due to the local nickel smelting 
operations and consequently eroded to bedrock. Concurrently 
the rock units are tarnished to a reddish brown, thus limiting 
lithological distinctions on the basis of colour.

Hoyle Mining Company Limited (1958) provided the following grade 
for the two most promising showings on the property:

Showing A 
Showing O

152 kyanite 
25Z kyanite

W. J. Pearson (1962, p.35) subsequently analysed 16 representative 
samples of the kyanite gneiss optically with the following results:

Mineral

Quartz
Plagioclase
Kyanite
Biotite
Garnet
Muscovite
Microcline
Apatite
Zircon
Magnetite
Graphite

Percent Range

17 - 52Z
8 - 37Z
3 - 30Z
6 - 29Z
l - 25Z
l - 212
O - 7Z

Accessory
Accessory
Accessory
Accessory

Size

1/8" - 4" x 1/16

GEOLOGY: The main kyanite gneiss, the C zone is described by Hewitt (1952, p.5)

"The main band of kyanite gneiss is well exposed 100 yards south 
of No. 17 highway, 2 *j miles east of Wanapitei. Here there is a 
400-foot band of kyanite-garnet gneiss, which can be traced for *i to 
3/8 of a mile eastward along strike. The gneiss is made up of 
coarse-grained kyanite and garnet in a finer aggregate of kyanite, 
biotite, quartz and feldspar. The kyanite stands up in relief 
above the garnet, quartz, and feldspar on a weathered surface.
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The elongated kyanite crystals show a strong lineation pitching 
steeply eastward, parallel to the foliation of the rock. A visual 
estimate of the average grade of this kyanite gneiss was 25 percent, 
with some sections running somewhat higher. To the north and south 
of this band of kyanite gneiss, the country rock is biotite 
garnet amphibolite. There are some narrow 3-6 foot bands of 
kyanite gneiss interbanded with the garnet amphibolite."

The B zone displays a similar lithology and was dexcribed as:

"A second band of kyanite gneiss is located 100 yards north of 
the Canadian Pacific Railway 2^ miles east of Wanapitei. Here 
there is exposed a 45-foot band of kyanite garnet-biotite gneiss 
striking N 500 E and dipping 650 N. A trench 35 feet long, 5 feet 
wide, and 6-18 inches deep has been excavated across the strike 
of the kyanite gneiss." (Hewitt, 1952, p.5)

A description of the C zone^which was evaluated by the Hoyle Mining 
Company and which subsequently supplied ore for processing tests 
by the Industrial Minerals Division of the Department of Mines 
and Technical Surveys, Ottawa, follows as:

"A larger zone of kyanite gneiss lies 100 yards north of the Canadian 
Pacific Railway 2 3/4 miles east of Wanapitei. Here coarse-grained 
kyanite-garnet-biotite-muscovite-quartz-feldspar gneiss is well 
exposed on bare outcrops. The kyanite, by visual estimate, appears 
to make up from 25 to 35 percent of the rock and is coarsely 
crystalline, sometimes the crystals being up to 3 inches in length. 
The percentage of the garnet is low, and muscovite is more common 
than in other localities In the area. There is much close folding 
and crenulation within the kyanite gneiss band and its true thickness 
is not determinable. A width of over 300 feet is exposed on 
surface, but this width is probably due to local thickening within 
the kyanite gneiss band. Irregular tongues and embayments of 
biotite-kyanite gneiss extend in various directions for some hundreds 
of feet into the garnet amphibolite country rock." (Hewitt, 
1952, p.5).

In close association with these high grade zones are found 
garnetiferous biotite gneisses. Here reddish-violet subhedral 
almandine garnet crystals measuring 0.6 to 7.6 centimeters (k to 3 
Inches) in diameter constitute between 10Z and 20Z of the rock. 
This biotitic unit often supplies an intermediate zone between 
the kyanitiferous gneiss and a garnetiferous amphibolite.

These units are subsequently intruded by pegmatite dikes measuring 
up to 0.6 meters (2 feet) in diameter, the orientation of which 
is not conicident with gneissosity of the ore rock.

A. E. Barlow (1899, p.160) suggests that the kyanite originated 
as clay sediments which Pearson (1954, pg. 4) verifies by noting 
a unit contact parallel to the gneissosity. Pearson also described 
Dryden Township structural geology as a large "S" fold, intruded by 
pegmatite dikes and later faulted

MINERALIZATION: The economic mineralization of this deposit was reported by A. E. 
Barlow (1899, p.160):

"The occurrence of this mineral (kyanite) in situ in Canada was 
first noticed by the writer in 1890, in a cutting on the main line 
of the Canadian Pacific Railway, about half a mile east of Wanapitei 
station. Here it occurs in flattened blade-like crystals and 
fragments in association with a reddish almandine garnet in a 
mica-diorite gneiss. The crystals usually conform to the 
foliation, but sometimes they occur in groups and clusters 
disposed at varying anlges to the schistosity. In the more basic 
portions of the gneiss, the crystals are darker in colour, and have 
undergone in places rather extensive cracking and deformation as a 
result of pressure. In the more acid or pegmatitic portions of the 
rock, the kyanite is much lighter in colour and occurs in stouter prisms
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DISCUSSION

HISTOR?

Fibrolite (sillimanite) also occurs in this locality, developed 
chiefly along certain crevices in the gneiss. It is fibrous or 
finely columnar in structure, and is traversed at right angles 
to the fibres by numerous fine cracks. Sometimes it occurs in 
curious irregularly radiating or plumose aggregates. The colour 
when fresh is of a pale bluish-gray."

As the grinding and processing of kyanite ore is as crucial a 
problem in the refractory industry as the extent of ore reserves, 
the best evaluation of this property was published in 1958 by 
M. J. Tamplin, metallurgical engineer, in Northern Kyanite Mines 
Limited Annual Report.

This report defines ore grade from the two trenches in showing 
"A" and "C" as being 15Z and 252 kyanite, respectively. Pioneer 
Consultants Limited of Haileybury Ontario subsequently analysed 
10,214 feet of diamond drill core plus some bulk sampling from 
"C" showing. Reserve estimates for this zone are 1,965,394 tons 
of 17.272 kyanite ore.

The research results are quoted by Pearson (1962, p.37) as follows:

"The first research problem encountered was discovery of an accurate 
method of determining kyanite content. A mineral examination 
procedure first outlined by Mr. E. O. Foster of Lakefield Research 
Limited, was later developed and refined in the analytical 
laboratories of the Industrial Minerals Division, Department of 
Mines and Technical Surveys, Ottawa. It should be noted that, in 
the final calculations of grade made by Pioneer Consultants Limited, 
the assays used were those returned from this improved method. 
From the first bulk samples, Lakefield Research Limited obtained 
concentrates containing 902 - 92Z kyanite by a combination of 
jigging, flotation, and magnetic separation. About 2 tons were 
produced and distributed to consumers in the search for market 
outlets.

The Industrial Minerals Division of the Deparpment of Mines and 
Technical Surveys, Ottawa, initiated a project to discover methods 
of recovering kyanite from Canadian ores, and Northern Kyanite 
Mines Limited has collaborated by supplying all ore for the work.

Both wet and dry ore dressing flowsheets have been developed, and
work is still In progress to establish the preferred method.
Concentrates of a quality superior to any in North America have
been obtained at attractive recoveries. The work also has
indicated that garnet of commercial quality may also prove recoverable.

The Ceramic Engineers of the Department have been successful in 
developing and patenting a new process for stabilizing kyanite 
concentrates, and producing a mullite aggregate with refractory 
properties superior to any Imported kyanite, and the equal of 
many synthetic products. Northern Kyanite Mines Limited are 
collaborating in tests of this process under semi-commercial 
conditions, and will have use of the (Crown owned) patented features 
at a nominal fee."

Pearson (1962, p.26,27) reports:

"Kyanite gneiss was first noted in the Wanapitei area by Barlow 
(1899, p.160) in a railway rock cut about ^ mile east of the village 
of Wanapitei on the CP railway in 1890. Coleman (1914, pp. 209-11) 
described gneisses, bearing kyanite, southeast of Sudbury. In 
June and July 1952, the kyanite occurrences near Wanapitei in 
Dryden township were staked by J. R. Cryderman, F. Chubb, A. E. 
Mcvittie, J. P. Mcvittie, and O. Maki. During September of that 
year, Hewitt (1952) visited the deposits and described them; "
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and continues (op. cit., p.36):

"Hoyle Mining Co. Ltd. later formed a subsidiary company, 
Northern Kyanite Mines Ltd., to take over the property. 
In 1958, Northern Kyanite Mines Ltd. owned 43 claims, 
totalling 1,720 acres, in lots A, 5, 6 and 7, concession 
IV, and lot 7, concession III, Dryden township."

No futther activity has been recorded since the release of 
the Ontario Department of Mines Annual Report of 1957.
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DILL KYANITE SHOWING

COMMODITY

ROCK ASSOCIATION

CLASSIFICATION 

LOCATION

Kyanite

Lumbers (1975, p.141) describes the geology of this showing which 
is a continuation of the Wanapitei Kyanite as:

"Fine to coarse grained, grey to dark grey, garnet-kyantie-muscovite- 
biotite-plagioclase-quartz gneiss, derived from aluminous argillaceous 
rocks, forms several thin units intercalated with other metasedimentary 
gneiss within a few miles southeast of the Grenville Front Boundary 
Fault in Dill and Dryden Townships."

Kyanite-biotite gneiss

The showing is located west of Highway 69, Lot 9, Concession IV, 
Dill Township

Latitude 
Longitude

460 24' 45" 
800 54' 30"

ACCESS

PRESENT EXPOSURE

SIZE AND GRADE

DESCRIPTION

The showing is accessible by driving 4 kilomaters~(2.5 miles) 
southeast of McFarlane Lake on Highway 69 to a trail running 
southwest. The 1.5 kilometer (l mile) extent of this trail 
terminates at a small lake; the showing is located on the north 
shore of this body of water.

Due to lack of vegetation the rocks in this area are well exposed. 
However, they are tarnished and difficult to identify on the 
weathered surface.

The kyanite of this property is of a similar fine grained variety 
found in Dryden Township with sericite alterations and similar 
mineral associations. The volume percent by thin section count is 
up to 43Z kyanite.

GEOLOGY; The migmatized biotite gneisses in this area are adjacent to the 
Grenville Province Boundary Fault and display a high level of 
metamorphism.

Kyanite laths generally follow the contorted foliation of the 
melanocratic biotite gneiss, with tiny garnets occurring in 
localized pockets.

Adjacent metamorphic gabbroic intrusions, younger than the gneisses, 
augment the structural and lithological complexity of this showing.

MINERALIZATION;Lumbers (1975, p.31) summarizes the mineralogy of 42 samples of
fine to medium grained, meta-argillite (garnet-kyanite-muscovite- 
biotite-plagioclase-quartz-gneiss) as follows:

Quartz 
Plagioclase

Percent An 
K-feldspar 
Biotite 
Hornblende 
Garnet 
Muscovite 
Kyanite 
Sillimanite 
Staurolite 
Opaque Minerals 
Apat ite 
Zircon 
Others

Range

0-58 
0-51 
25 

0-32 
1-50

0-27 
0-65 
0-43 
0-16 
O- 2 
O- 1.5 
O- .3

present 
O- 3
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DISCUSSION As Lumbers (1975, p.141) concludes:

"Although the gneiss contains up to 43 percent kyanite most units 
of the gneiss are probably unsuitable as a commercial source of 
kyanite either because of their small size, or because the kyanite 
is erratically distributed throughout the gneiss. Moreover, the 
kyanite is locally altered to fine-grained sericitic material and 
commonly contains tiny inclusions of other minerals."

HISTORY The showing was first reported by Lumbers (1975, p.141). No record 
of prospecting or development is available.
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GARNET DEPOSITS

INTRODUCTION

Garnet, the parent name for a family of complex alumina silicates has a distinctive 
pattern of occurrences within biotitic gneisses and schists adjacent to and south of the 
Grenville Front Boundary Fault zone. Considerable industrial research has been performed 
on garnet deposits associated with kyanite in the area, particularly with reference to 
separation of the ore minerals and demand for garnet as an abrasive.

To date the only productive garnet property in the Sudbury area is located in Dana 
Township. This deposit extends over 40 acres of cleared outcrop with alternating bands 
of biotite granite gneiss, garnetiferous biotite gneiss and green hornblende gneiss. Although 
the garnets are poorly formed 8 cm diameter dodecahedrons with some twinning and biotite 
inclusions, their concentration in the rock (25 percent) and the size of the occurrence 
has rendered this property economically important to the Industrial Garnet Company Limited. 
Between 1943 and 1949 the Niagara Garent Company produced garnet concentrates for the Sturgeon 
Falls mill from this property.

Garnets of the Wanapitei Kyanite property in Dryden Township are small (2.5 cm) and 
highly concentrated in the ore body. They display pitting on the crystal faces. Comparative 
industrial testing has designated the quality of this ore inferior to that found in Dana 
Township.

Loughrin Township hosts two occurrences of garnet in the biotite gneisses of the area. 
The southerly MacDonald deposit has well formed dodecahedral garnets measuring up to 4 cm 
in diameter. The northerly Page deposit of the Industrial Garnet Company Limited has smaller 
garnets with kyanite in a quartz-biotite gneiss. The pink colour of the garnets and noted 
absence of inclusions in them has been attributed to a higher degree of metamorphism.

Lastly the Coulis deposit in Dill Township contains garnet in a biotite schist.
Numerous inclusions of quartz, hornblende and chlorite in the garnets has led to the abandonment 
of this property. The genesis of these garnets is attributed to the metamorphic reaction 
of biotite gneiss in contact with granite pegmatite dikes.
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INDUSTRIAL GARNET COMPANY LIMITED

COMMODITY

ROCK ASSOCIATION

CLASSIFICATION 

LOCATION

ACCESS

PRESENT EXPOSURE

SIZE &L GRADE

DESCRIPTION

Garnet

Garnetiferous biotite gneisses and schists are conformably enclosed 
by biotite granite gneisses bordering on greenstone to the north.

Quartz-biotite garnet gneiss

The leased mining claims (T62000-8 and T45216-7-8) are located 
adjacent to the eastern boundary within Dana Township, approximately 
midway between the north and south boundaries. (See Figure 3)

Latitude 
Longitude

46 40'00" 
80010'30"

The cleared outcrop is found at the northerly extent of a western 
fork off the currently maintained Erana Mines road. This fork runs 
6.7 km ( 4.2 mi.) off the principal mining road, the junction being 
1.2 km ( 3/4 mi.) north of Highway 805 some 3.2 km ( 2 mi.) distance 
northeast of the River Valley Railway junction. Ore transport could 
be secured either by Highway 805 and 65 to Sturgeon Falls or via 
C.N.R. rail at the Azen siding directly to North Bay.

The topographical high of this 500 acre property has been stripped and 
washed clean by water hose, leaving the banded ore well exposed.

Three samples were taken from the property by Mr. H.F. Weimer and 
submitted for analysis by J.S. Ross. Three samples, B,D, and E were 
extracted from freshly blasted pits. Following is the data extracted 
from the report by J.S. Ross (1959,p.6,7).

SAMPLE LOCATION ZGARNET SIZE

B Northeast Pit 45Z Average IV diam.
D Central Pit 55Z Average 2" diam.
E Southwest Pit 151 Average 3/4" diam.

CRYSTAL MODE

Subhedral 
Subhedral 
Subhedral to 
Anhedral

M. Ogden (1969,pg. 1) estimated the reserves of 25Z ore to be 14,000 
Tons per vert. ft.

GEOLOGY; The biotite gneisses containing the garnets were initially 
identified by E.L. Bruce (1932,pg.7) as being Southern Province 
Sudbury Series but later reclassified by S.B. Lumbers (1975) as 
Grenville Province Middle Precambrian clastic metasediments.

The current exposure measures 171.6 metres (563 ft.) on a 110 trend 
by 90 metres (295 ft.) on a 35 trend. The metasedimentary sequence 
consists of rich garnetiferous biotite gneisses and schists with 
visual estimates of 25 per cent euhedral to subhedral garnets. This 
unit gradually thins out to the north where the banded rock is a 
biotite-rich quartzite of greater thickness. (See Figure 8)

Adjacent to the northern contact of this quartzite unit another high 
grade band of biotite gneiss contains an estimated 20 per cent 
euhedral to subhedral crystals measuring up to 5 cm (2") diameter. 
The other potential ore rock is a more competent band of biotite rich 
quartzite at the north of the property. The band is bordered by 
non-garnetiferous quartzite to the south and a jointed hornblende rich 
greenstone to the north. This unit boasts up to 25 per cent euhedral 
garnet crystals not exceeding 5 cm (2") in diameter.

J.S. Ross (1959,p.4) described the initial occurrence to the south 
west as follows:

"The occurrence consists of a garnetiferous zone of mica schist 
conformable to the enclosing biotite gniess and striking north 50 
degrees west with dips of 70 to 80 degrees southwest. At one 
exposed place the horizontal width is 225 feet. Although the writer
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traced the deposit for a length of 400 feet, the zone is probably 
much longer. A pit, 90 feet long and up to 30 feet wide and 30 feet 
deep has been excavated near the hanging wall of the garnet zone. 
Approximately 40 to 50 per cent of the zone contains poorly-formed 
pink garnets up to 7 inches and averaging l inch in size, and containing 
a moderate amount of inclusions."

MINERALIZATION: Samples taken from three freshly blasted pits in the 
northeast, central and southwest portions of the property and labeled, 
B,D and E respectively are described by J.R. Ross (1959,p.6,7) as 
follows:

DISCUSSION

HISTORY

Sample B: Rock   dark grey, very coarse-grained mica schist containing 
452 garnet, 257. coarse-grained green biotite, 52 black biotite; 
remainder quartz and feldspar with minor amphibole, muscovite and 
chlorite. The larger crystals and higher concentrations of garnet 
occur in zones containing abundant green biotite.

Garnet   deep red, highly vitreous; a moderate coating "of biotite and 
minor sericite on exposed faces; 32 inclusions of biotite, sericite, 
chlorite and quartz; subhedral crystals up to 24 inches and averaging 
m inches, faces moderately pitted.

Sample D; Rock   greenish grey, coarse-grained, biotite granite gneiss, 
55Z garnet, 252 granitic material, and 20 2 biotite and chlorite.

Garnet   deep red, moderately vitreous, moderately granular, 552 of 
free faces coated with biotite and chlorite, 52 inclusions of mica 
and chlorite, subhedral with crystals up to 4 inches and averaging 2 
inches in size, moderately irregular parting.

Sample E: Rock   grey, coarse-grained, biotite granite gneiss, 502 
quartz and white feldspar, 352 biotite with minor chlorite, and 152 
garnet.

Garnet   red, moderately vitreous, granular texture, coating of 
biotite, up to 50Z inclusions, subhedral and anhedral crystals up 
to 3*5 inches and averaging 3/4 inch, low parting."

To date this is the only garnet producing property in Canada with 
shipments by Niagara Garnet Company to a mill in Sturgeon Falls 
during the late 1940's. Ross (1959) estimates this property to be 
equatable to the large producing property of Barton Mines in New 
York State.

The following excerpt from Ross' Report (1959,pg.25,26) best summarizes 
the potential of this deposit:

"Of the natural Sudbury samples tested, sample D from the central 
zone of the River Valley deposit has the best of the tested properties 
for abrasive uses. In the case of sample D, heat treatment at 1400 F 
for 1/2 hour Increases the relative capillarity to 51 per cent more 
than that of the CSP garnet. However, it also increases the relative 
rate of breakdown to an average of 12 per cent greater than that of the 
CSP garnet but still produces a garnet having a lower breakdown rate than 
that of the other Sudbury samples.

Whether the better capillarity qualities of the natural and heat-treated 
Sudbury garnet will compensate for its relatively greater rate of break 
down in actual practice is a problem for an individual abrasive 
manufacturer. The manufacturer could produce coated abrasives from 
these grains and test the abrasive quality using his standard methods. 
Similarly, the economics of heat-treatment at 1400 F for 1/2 hour can 
be determined only by the manufacturer. Samples of natural garnet and 
a sample of that heat-treated at 1400 F for 1/2 hour taken from the 
location of sample D, could be investigated."

The property was originally owned by the Niagara Garnet Company, which 
acquired the property during the 1920"s and shipped some 800 tons 
of ore during the late 1940"s until the property was taken over by 
the Industrial Garnet Company in 1956. H.F. Ueimer proceeded to 
initiate interest in the property by aiding J. L. Ross of the Department 
of Mines and Technical Surveys, Ottawa to investigate manufacturing 
and marketing of garnet on a large scale. In 1959 a full report
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(Ross 1959) describing the ore deposit, separation techniques and 
marketing techniques was published. Further development was reported 
by Michael Ogden (1969). The property, although with substantial 
ore grade and reserves, has not successfully competed with the 
large Barton Mine of New York State.
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MACDONALD GARNET DEPOSIT

COMMODITY

ROCK ASSOCIATION

CLASSIFICATION 

LOCATION

ACCESS

PRESENT EXPOSURE

SIZE 6, GRADE

DESCRIPTION

Garnet

The garnet-bearing micaceous and sericitic gneisses and schists are 
bounded to the northeast by a coarse grained granitic gneiss which 
is in contact with a medium grained quartzose biotite gneiss.

Garnetiferous biotite gneiss and garnetiferous biotite schist.

This deposit is located on the land of Mr. LaLonde, in the west half 
of Lot 12 Concession I, Loughrin Township. The garnet occurrence is 
6 km. (3.7 mi.) north of Markstay Post Office.

Longitude 
Latitude

80 34'00" 
46032'00"

The residence of Mr. Lalonde can be reached from Highway 17, by 
travelling 5 km (3 mi.) north of Markstay on a township road. 
Further access to the property is via a poorly maintained bush road 
north and east of the residence.

The high grade quartz biotite schist at the southern extreme of the 
property has been blasted to allow exposure for gem"hunters. A 
poorer grade gneiss to the north has been trenched but a large portion 
of this complex remains covered in overburden.

Within the economically high grade zone of the property a medium to 
coarse grained quartz biotite schist is found to the west and a 
medium to coarse grained sericite-quartz-biotite gneiss to the east. 
Samples "G" and "A", collected by H. Weimer and reported by J.S. 
Ross (1959, p.5) are from these zones respectively. Following is the 
analysis accompanying the said report.

SAMPLE

G 
A

LOCATION

West Pit 
East Pit

ZGARNET (WT)

203! 
252

SIZE

4 to V 
l to V

CRYSTAL MODE

Euhedral 
Euhedral

In both samples the crystals are well formed dodecahedrons with an 
increased number of mineral inclusions in the larger crystals.

GEOLOGY; The belt of mineralized gneisses which strike 65O and dip 
78 SW, consist of three similar ore zones. This property was aptly 
described by U.L. Eardely-Wilmot (1927, p.18) as follows:

"The belt is about 100 feet across and strikes approximately northeast- 
southwest, and is roughly divided into three zones of about 30 feet 
each containing very large, medium, and small garnets. The main 
ridge can be traced for about one*-half mile northeasterly from the 
discovery outcrop before entering a swamp, but in the other direction 
it almost immediately enters low-lying swampy ground and is lost. 
The large garnets are nearest the eastern contact and occur as almost 
perfect dodecahedron crystals averaging l*j inches in diameter. These 
garnets are spaced about 3 inches apart throughout the biotite gneiss. 
All the garnets so far examined, Including the most symmetrically 
perfect crystals, have a granular appearance on the fractured surfaces, 
and in many cases contain inclusions of minute crystals of other 
minerals. On the exposed surfaces of the rock these garnets, although 
retaining their symmetrical outline, are very much pitted. At one 
foot below the surface the garnets appear to be more compact, so that 
at depth a better grade of mineral may exist. This peculiar occurrence 
of the garnet in such perfect crystals is the only one of its kind 
known to the writer. The medium-or pea-sized garnets are much clearer 
than the larger ones described above and are associated with quartz; 
and in places make up at least one-third of the rock constituents." 
The author noted a sericite alteration in the high grade coarse gneisses 
mentioned above, plus an increase in concentration of garnets (20JK) 
as suggested would be found at further depths. Secondary mineralization 
of hornblende chlorite and tourmaline were also noted, within the gneiss 
and as inclusions on the surfaces and interiors of the almandine garnet.
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DISCUSSION

HISTORY

MINERALIZATION: The most impressive portion of the pit is described 
in the report by J.S. Ross (1959, p.7) as sample G.

"Sample G: Rock   dark grey, medium to coarse grained, quartz-biotite 
gneiss, 402 quartz and feldspar, 402 biotite and hornblende, and 202 
garnet and rare kyanite.

Garnet-light red to lavender, moderately glassy, scant inclusions; 
subhedral crystals less than ^ inch in size, 502 less than k inch; 
sparse and poor parting."

Similarly Sample A, the medium grade ore to the east, revealed the 
following analysis:

Sample A: Rock dark grey, medium to coarse-grained quartz-biotite 
schist with 402 biotite, 252 garnet, 172 amphibole, 152 quartz, with 
the remainder consisting mainly of fine grained muscovite. Higher grade 
concentrations occur in zones rich in biotite and amphibole.

Garnet lavender, moderately vitreous, granular texture, moderate 
coating of biotite with some muscovite, chlorite and tremolite; 3 to 
5 percent inclusions of sericite and biotite along loose and poorly 
developed parting planes, euhedral dodecahedral crystals, up to l 3/4 
and averaging l to l*t inches, moderate to highly pitted faces, l percent 
of crystals are less than k. inch and are poorly formed and pink. 
(Ross 1959,.p. 6)

As this property has been under some investigation since 1927 to present, 
it is unlikely that an economic potential exists. The crystal form 
is adequate and concentration tests by Eardley-Wilmot (1927,p.18) 
"showed that clear material in the finer meshes can be made without 
much difficulty" but capillary tests and inclusions in the crystal 
(Sample A) render it economically unfeasible for the abrasive industry.

The current owner has opened the property to gem hunters at a reasonable 
price and can guarantee a good sample of dodecahedral almandine garnet. 
Current admission to the blasted pit is $1.00 per person plus an 
additional 25c per garnet extracted.

This property on the farm of Alex D. MacDonald was mentioned in a 
report by the U.S. Bureau of Mines dated 1925. U.L. Eardley-Wilmot 
favourably described the property in 1927, but no developmental work 
or extracting was done until H. Weimer and J.S. Ross analyzed the 
ore in 1959. To the authors knowledge, the current owner, Jules 
Lalonde, has not used the property on an industrial level to date.
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PAGE GARNET DEPOSIT

COMMODITY

ROCK ASSOCIATION

LOCATION

ACCESS

PRESENT EXPOSURE

SIZE 6. GRADE

DESCRIPTION

Garnet

The topographically elevated ore zone of well banded garnetiferous 
quartz-biotite gneiss is conformable to leucocratic granite gneiss 
country rock.

The occurrence is located on the farm of Mr. Page 9 km (5*5 mi.) 
north and 1-6 km ( l mi. ) west of the post office in Markstay. 
property is found on the north half of Lot 14, Concession III, 
Loughrin Township.

The

Latitude 
Longitude

46 34'00" 
80033'20"

The property is accessible by travelling 9 km ( 5*5 mi.) north of the 
Markstay Post Office on primary dirt roads to a secondary turn-off. 
Travelling west on this turn off on poorly maintained bush road for 
1.6 km (l mi.), then bearing south at the forks, will lead directly to 
the outcrop which fronts on the road allowance.

The garnetiferous gneiss occupies a cleared topographical high for 
70 metres (230 ft) along the northwesterly strike before disappearing 
into overburden at either extreme. The maximum width of the lenticular 
exposure is 316 metres

Sample "c" and "F" were collected by H.F. Weimer and analysed by 
J.S. Ross (1959, p. 6,7):

SAMPLE LOCATION

Southeast End 
Northwest End

GARNET (WTZ) SIZE CRYSTAL MODE

25Z Average k" - 3/4" Anhedral
25Z Average h" Subhedral

Garnet concentrated in biotite rich bands can reach a visual estimate 
of 602.

GEOLOGY; The well banded medium grained garnetiferous quartz-b-iotite- 
gneiss occupies a high known locally as "Big Rock". The alternating 
biotite and quartz bands are highly contorted in places but have a 
general strike of N145 E and dip of 63 SW. The trend of the outcrop 
is consistent with the banding and foliation of the gneiss.

Concentrates of up to 60Z garnet crystals measuring up to 12.5 cm (5 in) 
and averaging l to 2.5 cm (^ to l in.) were noted in the pinched biotite 
bands. These bands vary from 6 to 27 m (20 to 90 ft. ) in width.

Adjacent quartz bands exhibit pink colouration and conchoidal fracturing. 
The overall impression of the banded rock is that of a spotted 
leucocratic colouration.

Pink feldspar to the east and west marks the presence of granitic 
gneiss host rock. J. S. Ross (1959, p. 3, 4) noted the lack of mafic 
mineralization (25Z biotite, remainder quartz) but explained the 
moderately well formed relatively inclusion-free crystallization of 
garnets as a product of high grade metamorphism, (higher grade than 
the other garnet deposits) The presence of kyanite is consistent with 
this explanation.

MINERALIZATION : Samples "C" and "F" above were described by J. S. Ross 
(1959, p. 6, 7) as follows:
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"Sample C-r Rock grey, coarse grained granite gneiss, 55!!; quartz and 
white feldspar, 252 garnet, 20Z medium-grained biotite, rare kyanite.

Garnet light red, highly vitreous; thin coating of biotite, quartz and 
feldspar; 10Z inclusions mainly of biotite; anhedral crystals up to 
l 3/4 and averaging 1/2 and 3/4 inch, poor parting.

Sample F: Rock grey, coarse-grained, poorly gneissic biotite granite 
gneiss, 40Z quartz and feldspar, 35Z biotite, 25Z garnet with rare 
kyanite and pyrite, larger garnets accompany the higher concentrations 
of biotite.

Garnet light red to lavender, granular texture, 10Z inclusions, 
subhedral crystals up to l 3/4 inches and averaging 1/2 inch, 
poor, indistinct lamellae."

DISCUSSION The future of this property is promising due to the lack of inclusions 
in the well formed dodecahedral crystals. Results bf heat treatment, 
concentration, magnetic heavy mineral separation and capillary action 
tests are slightly more impressive at the northwest extreme (Sample F) 
than the southeast end (Sample C).

Of possible detriment to the economical value of this deposit is the total 
amount of ore reserves, as yet undetermined, and the small crystal 
size of the garnets.

It has been suggested by J.S. Ross and H. Weimer that this deposit 
may be economically viable in productive association with it's 
neighbours in Loughrin and Dana Townships.

HISTORY To the author 1 s knowledge the mineral rights of this property were
first optioned by the Industrial Garnet Company Limited of Sudbury in 
1957. Research and development on the property was carried out by 
H. Weimer and J.S. Ross in conjunction with work done on the Industrial 
Garnet Company Limited deposit in Dana Township, 1959. Present status 
is unknown
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COULIS GARNET

COMMODITY

ROCK ASSOCIATION

LOCATION

ACCESS

PRESENT EXPOSURE

SIZE S, GRADE

DESCRIPTION

Game t

In the migmatitic sequence the biotitic and non-biotitic quartzose 
gneisses of this property are conformable with each other and are 
cut unconformably by a series of consistent, well zoned younger 
pegmatite dikes.

The showing is located on patented mining claims within Lot l, Con.IV 
Dill Township. The potential ore is reported to straddle the north 
south CNR railway into Lot 2 Con. IV.

Longitude 
Latitude

80 49'00" 
4002A'00"

The mineralized zone, adjacent to the Cleland batholith may be reached 
by walking 3.2 km ( 2 mi. ) north along the CNR right-of-way from St. 
Cloud Station off Highway 537. The outcrop described is "located to 
the east of both the Wanapitei River and the adjacent railway track. 
(See figure 5)
Due to lack of vegetation all rocks of this topographically elevated 
exposure are completely bare and display tarnished weathered surfaces.

The average visual grade of fractured almandine garnets is 15Z 
throughout the biotitic gneiss band. The crystals seldom reach a 
diameter in excess of 5 cm (2 in), and average 1.3 cm Oi in) to 
2.5 cm (l in) in diameter. V.L. Eardley-Wilmot (1927,p.42) describes 
the grade as follows:

Calour of Garnet in No. l Grade
Capillary of No. l Grade
Degree of toughness
Purity and nature of concentrates
Fracture

Deep pink
5.5
Fairly good
Very clean
Sharp to subangular

GEOLOGY; The garnetiferous biotite gneiss is noticeable on a southern 
outcrop beside the railway track. . Here the mineralized rock 
interfingers southward with conformable non-garnetiferous biotite 
gneiss. Prior to pinching out^the narrowing band of gneiss is 
sandwiched between a stratigraphically higher quartzose gneiss and 
the stratigraphically lower non-garnetiferous biotite gneiss. All 
units strike N45OE and dip 35O SE.

The garnets in this locality are subhedral almandine crystals up to 
5 cm ( 2 in. ) in diameter with a prominence of quartz inclusions. 
They compose 101 to 15Z of the rock on visual estimation and are 
associated with a much lesser amount of kyanite.

To the north, a second outcrop displays a thickening of the garnetiferous 
band and simultaneous disappearance of the quartzose gneiss. The con 
tact of the garnetiferous unit with the lower non-garnetiferous unit is 
abrupt and marked by decrease in size of mica grains to a fine grained 
non-garnetifierous biotite gneiss. Foliation of both units is consistent 
with foliation noted in the southern showing. Both units are cut 
by dominant well zoned granite pegmatite dikes measuring several feet 
wide with uniform orientation of a N97 E strike and 36 N dip. The 
garnets in the northern showing are subhedral crystals measuring 
1.3 cm (h in) in diameter, constituting 15Z of the rock by sight.

MINERALIZATION: As previously mentioned the garnets are consistently 
euhedral to subhedral with a predominance of quartz-inclusions. 
Grade varies from 10Z to 15% (visual estimates) of the rock and garnets 
are mostly less than l cm (^ in,.) in diameter. Additional mineralization 
was not noticed to the north or east, but a reported occurrence
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is located to the west on the opposite bank of the Wanapitei River.

DISCUSSION As this property has no reported developmental work and a limited geo 
graphical extent, it is considered a minor occurrence of the Sudbury 
garnet deposits. Accessibility to markets is good as both rail and 
road corridors are adjacent to the property. The abundance of quartz 
in the host rock and in the crystals presents problems for the grinding 
and grading processes necessary for industrial garnet.

HISTORY The rocks of this garnetifierous deposit were first described by
A.P. Coleman in 1914. T.T. Quirke later identified and traced the 
ore unit by mapping garnet deposits in the Rutter Map area, 1926. 
V.L. Eardley-Wilmot (1927,p.17) reports that the property was staked 
by Louis L. Coulis of Sudbury and that several "shots" had been 
placed in the rock. Since then the property has received no reported 
attention, excepting entry on the map by S.B. Lumbers (1975)
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VERMICULITE DEPOSITS 

INTRODUCTION

Vermiculite, a versatile industrial mineral is used as a fire proof heat 
insulation, as a filler in lightweight concrete and plaster, and as a soil conditioner 
and shipping filler. Vermiculite is a product of hydration of mica. Upon heating 
to 9800C the water portion is driven out of the crystal structure causing expansion of 
the spacing between micaceous sheets to 20 times their original distance and resulting 
in an extremely light weight heat and weathering resistant inorganic filler.

There are two known vermiculite deposits in the Sudbury area. The Millar 
vermiculite deposit in Butler Township lies in Middle Precambrian hornblende biotite 
gneiss of the Grenville Province locally altered by hydrothermal activity related to 
pegmatite intrusions.

The Cartier Vermiculite deposit in Venturi Township is associated with carbonatite 
within metadiorite in the Superior Province. Little development appears to have been 
carried out on either property in the last two decades.
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MILLAR VERMICULITE

COMMODITY

ROCK ASSOCIATION

LOCATION

Vermiculite

The host rock is a complex of folded hornblende-biotite gneiss 
(amphibolite) cut by quartz-rich pegmatite veins and stringers.

The property consists of 23 claims in Butler Township straddling 
Highway 533, 46 km ( 28.8 mi. ) northwest of Mattawa town limits. 
The vermiculite occurrences are found on the north side of the 
highway, 6.4 km ( 4 mi. ) southeast of its junction with Highway 
No. 63.

Longitude 
Lat itude

79 5'20" 
360 30'45!

ACCESS

PRESENT EXPOSURE

SIZE S, GRADE

The occurrence can be reached via Highway No. 533 from Mattawa, and 
Highway No. 63 from both North Bay (to the west) and Temrskaming 
(to the east)

The ore is exposed on the north side of the road cut in loose gravel 
in four localities. "Typical showings consist o'f several feet of a 
vermiculite-hornblende-biotite gravel overlying less decomposed rock 
and underlying 3 ft. or more of sand and boulders."(Guillet,1962,p.21)

A sample of the vermiculite content in biotite schist taken by 
G.R. Guillet (1962,p.22) assayed as follows:

Screen Analysis 

Mesh Size Percent Weight

6.2
10.4
25.0
58.4

Bulk Density 

LBS./CU.FT.

12.5
11.8
11.2
18

DESCRIPTION

A minimum size of 14 mesh is required by the insulation industry with 
an accompanying bulk density not to exceed 10 Ibs./cu.ft. The expected 
ore grade is In excess of 30 percent by weight. These requirements 
render the economic potential of this deposit questionable.

GEOLOGY: The vermiculite appears restricted to the outer portion 
of a synclinal fold in the southwest corner of claim T.49973 
consisting of altered hornblende-biotite gneiss (amphibolite) and 
micaceous feldspar paragneiss. The association of hornblende, biotite 
and vermiculite may be the result of hydrothermal activity by granitic 
pegmatite dykes.

A description of the vermiculite occurrence by G.R. Guillet (1962,p.22) 
follows:

"The amphibolite is interbedded with, and flanked by, pink and grey 
mica-feldspar paragneiss. Both muscovite and biotite are common in 
parallel orientation, producing a strong gneissic foliation. These 
micas have not been vermiculitized. All rocks have been cut by at 
least two ages of quartz-feldspar pegmatite. The earlier one, of 
pink pegmatite, is responsible for the development of vermiculite 
and is associated with some local granitization and formation of 
migmatite. The later intrusion of white pegmatite is post-folding 
in age and occurs as narrow veins and stringers parallel to both the 
gneissosity and the axial plane direction of the folds. Garnets are 
locally common in a 15 to 25-foot zone of hornblende-biotite gneiss 
in contact with pink feldspar gneiss, and are occasionally present 
for several feet into the latter as well. The garnets are brick- 
red in colour and occur in crushed granular aggregates less than ^5 
inch in diameter surrounded by a white quartz mantle."

Concerning the drilling in 1958 Guillet (1962,p.23) reports:

"The drill hole is collared on the edge of the coarse hornblende phase 
and passes under the road in a N60 W direction with a. 30 inclination. 
It was logged by F.C. Perry and can be summarized as follows:
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5 feet to 203 feet - coarse hornblende amphibolite with a variable
but minor content of mica.

203 feet to 229 feet - hornbLende-biotite-garnet gneiss 
229 feet to 320 feet - pink granite gneiss

Vermiculite is found in widely scattered bands a feu inches to 8 
feet in width in the first 200 feet of core."

The two 30 m (100 ft.) holes drilled in 1971 reveal similar ore 
association as the drill penetrated the dark hornblende-biotite 
gneiss at the 15 m (50 ft.) level.

DISCUSSION In as much as the samples analysed by G.R. Guillet in 1962 appear
inappropriate in both mesh size and specific gravity for the insulation 
industry, and subsequent drill holes have not revealed large bodies 
of vermiculitized ore, the potential of this property is questionable.

The association of garnet and the petrographic relationship of this 
property with the Crocan Lake Kyanite property is of interest and 
deserves investigation.

HISTORY "The discovery was made in 1957 in bulldozer excavations along the
right-of-way of the new highway. Two claims were recorded in November 
of that year by T.A. Miron and M. MacWilliam. In 1958 the claims 
were optioned to W.N. Millar and Milldale Uranium Mines Limited. 
The property was subsequently extended to include more than 150 
claims in Butler and adjoining Antoine townships. A single drill 
hole was put down on the roadside In the extreme northwest corner 
of claim T.49975 during August 1958. The claims were allowed to 
lapse, but in December of 1960 the original owners, Miron and 
MacWilliam, restaked three claims T.49973-5. They added T.50547-8 
In May 1961." (Guillet,'1962,p.21)

In 1971 three near vertical holes were drilled In claim 212149 by 
the owners. Since then, the property has been restaked to encompass 
its contemporary 23 claim extent.
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CARTIER VERMICULITE

COMMODITY

ROCK ASSOCIATION

LOCATION

ACCESS

PRESENT EXPOSURE

SIZE 6. GRADE

DESCRIPTION

Vermiculite

The vermiculite ore is associated with the contact of micaceous 
marble with metamorphosed diorite dikes. Many dikes are present.

The developed property straddles the Venturi-Tofflemire Township 
boundary midway between the "elbow" of the Spanish River and 
Macaulay Lake to the south. This site is approximately 21 km (13 mi.) 
west of Windy Lake on Highway No. 144.

Longitude 
Latitude

81 43'30" 
46C27'30"

The property is easily accessible via Highway 144, 48 km (30 mi.) 
northwest of Sudbury to Windy Lake and west an additional 19.3 km 
(12 mi.) over well maintained logging roads. Cartier, 29 km 
(18 mi) to the northeast supplies the closest rail access on the 
CPR line.

The Lithology of this property is completely obscured by quaternary 
overburden with the exception of several trenches that have 
survived infill to the south and one road cut at the northerly extent 
of the property.

Sampling of the vermiculite disseminated throughout decomposed 
metadiorite and adjacent marble was carried out by G.R. Guillet 
(1962,p.19). The average tenor of ore is 10 percent in the latter 
and the maximum tenor is noted as 30 percent in the former.

The average grade of vermiculite portions of samples of both dikes and 
marble after exfoliation is:

Mesh size

plus 8
minus 8 plus 14 
minus 14 plus 28 
minus 28

Screen Analysis
Percent weight

. 10.3
34.2
28.2
27.3

Bulk Density 
Ibs. per cu. ft.

15.2
17.4
20.6
33

This analysis although inconclusive for the deposit as a whole 
due to restricted exposure, is favourable in that the percent by weight 
of plus 14 mesh material exceeds 30 Z, but fails to meet the standards 
of the insulation industry which requires a bulk density no greater 
than 10 Ib/cu.ft.

GEOLOGY; The Cartier property currently consists of six claims which 
cover what appears to be a cream coloured carbonatite complex. Drilling 
data verifies the existence of a 122 m (400 ft.) wide complex previously 
located by magnetometer survey. Variation of till and alluvial 
coverage from 4.6 to 78 m (15 to 256 ft.) thick represents remnants 
of Pleistocene glacial deposits and more recent alluvial deposits 
from the Spanish River.

Exposures of the marble and associated dikes can be observed in both 
-the south end of the anomoly due to a series of exploration trenches 
excavated in 1950 and in the north due to a road cut for a logging 
road to Cartier.

G.R. Guillet (1962,p.19) describes two occurrences of vermiculite 
as follows:

"Vermiculite occurs in the residual limestone soil and crumbly 
metadiorite gravel. Hard, more resistant dikes are generally barren. 
Vermiculite from the marble is a resinous dark brown alteration of 
phlogopite that yields a light brown granule with a pearly lustre 
on cleavage surfaces after exfoliation. Vermiculite from weathered 
metadiorite inclines to a resinous black, and yields a dark brown 
granule with a bright copper lustre. The latter has a higher bulk 
density than the former. The tenor varies up to 30 percent over a 
few feet but may be higher in small local pockets. However the values 
are erratically distributed, dependent largely on the frequency of
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DIS CUSS ION

HISTORY

dikes, and an average across the marble band would not exceed 10 
percent. Flake size on the average is somewhat coarser than most of 
other occurrences studied."

Drill data did not confirm the presence of disintegrated residual 
limestone soil with accompanied qualities of vermiculite, but biotite 
was recorded as disseminated throughout the fresh marble body.

Guillet, however, recorded the presence of vermiculite close or adjacent 
to metadiorite dikes. He speculates that the alteration of hornblende 
to biotite was followed by a vermiculitization process that would 
leave ore only in localities close to the intruded diorite. The 
drilling grid was designed to penetrate magnetically high anomalies 
supposedly underlain by the intrusive swarm.

As all previous investigation of this property has been hampered 
by the excessive overburden, it is possible only to -speculate on 
future development. Of all the minerals pursued in the exploration 
history of the carbonatite complex vermiculite is perhaps the most 
promising with an average of 10 percent over all exposed dikes but 
reaching as high as 47 percent in localized residual gravels. The 
current owners have decided to arrest development of the property, 
and until the problem of the overburden can be surmounted, a mining 
operation appears unlikely.

"Original prospecting in the area dates from 1896 when Didone 
DeCarufel is said to have got low assays for tin in the vicinity 
of the vermiculite A-zone. The property apparently lay dormant 
for more than half a century when a newly-announced Federal assistance 
plan to stimulate prospecting for tin prompted the elderly Carufel 
to stake 6 claims in the area in 1953. H.O. Larsen staked a further 
9 claims in the area. Samples sent to the Ontario Department of 
Mines for assay did not confirm the presence of tin, but vermiculite 
was recognized and reported to the prospectors. The two groups 
were combined and the number of claims increased to 26. In 1955 
the Johns-Manville Company performed a ground magnetometer survey 
on the property. In 1957 a syndicate headed by E. Eaton of Sudbury 
took an option and put in a number of bulldozer trenches. The 
Jenmac Company Limited, optioned the property in 1960 and subsequently 
added a. further 12 claims. Under the supervision of G.C. Campbell 
further bulldozer trenching was done and an extensive sampling 
program was carried out. In the fall of 1961 bulk samples were 
tested at the exfoliating plant of Vermiculite Insulating Limited in 
Toronto." (Guillet, 1962,p.18)

In 1962 the deposit was examined by G.R. Guillet of the Ontario 
Department of Mines (Guillet 1962). Union Carbide investigated the 
complex in 1968, including a single deep drill hole into a magnetite 
anomaly, mainly testing for columbium potential. International 
Minerals and Chemical Corporation initiated magnetometer, seismic and 
radiometric work on six claims in 1974-75. Their program, executed 
by Fulop and Associates of Toronto, was directed at exploration for 
phosphate potential as well as columbium, vermiculite, tin, iron and 
rare earths. Subsequent drilling in four locations are recorded by 
Erdosh (1975, p . 3)
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