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FOREWORD

Re-assessment of minerals in the Eastern Region of MNR 
was begun in 1974 by MNR staff, with special funding by the 
Ministry of Treasury, Economics and Intergovernmental- 
Affairs. Later the Minerals Program of the Eastern Region 
Subsidiary Agreement was developed with equal funding 
contributed by the Federal Department of Regional Economic 
Expansion (DREE) and the Ontario Ministry of Natural 
Resources.

Studies conducted by staff in the Tweed office of MNR 
resulted in verbal and written publications which have 
stimulated re-examination of several former gold, talc, and 
graphite and other producers. Evaluation by the private 
sector continues in 1984.

The present segment of work on the three above 
commodities began in May 1982 and ran until March 1984. It 
was conducted and co-ordinated by staff of the Mineral 
Deposits Section of the Ontario Geological Survey.

Studies of gold deposits show regional differences in 
structural setting and mineralogy which permit better 
predictions of the site and metal content of further 
deposits. These gold deposits are smaller overall than 
Archean examples but their features compare well with the 
recent general model proposed for Archean gold deposits by 
the Ontario Geological Survey.

The talc study has outlined bodies of good quality 
material comparable in size to those of current Ontario 
producers. Mineralogical descriptions permit evaluation of 
the grade and what processing may be needed. Their 
closeness to markets and the quality present suggest 
several areas of opportunity for Ontario products.

V.G. Milne, Director 
Ontario Geological Survey
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ABSTRACT

During the 1982 and 1983 field seasons, five 

occurrences of talc mineralization of potential economic 

import were studied in detail. Their geology and 

structural settings are discussed, the mineralogy and 

mineral textures of the talcose material are described in 

detail and inferences are made regarding the possible 

industrial applications of the talc.

The various industrial applications of talc products 

are summarized including the physical and chemical 

properties and specifications of the appropriate talcose

materials. The presently producing Canadian talc mines are 

described and the better talc occurrences studied are seen 

to compare favourably with these operations.

Finally, potential product markets for the talcose 

material examined are recommended and some of the factors

affecting the economic viability of these talc occurrences 

are discussed.
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INTRODUCTION

In 1982/83 the Ontario Geological Survey undertook a 

preliminary study of select industrial mineral commodities 

in the Grenville structural Province, Southeastern 

Ontario. This project was part of the Southeastern Ontario 

Geological Survey (SOGS) which was funded equally by the 

Federal Department of Regional Economic Expansion (DREE) 

and the Ontario Ministry of Natural Resources (MNR) under 

the Minerals Program of the Eastern Ontario Subsidiary 

Agreement.

Preliminary discussions with MNR geologists of the 

Eastern and Algonquin Regions and preliminary broad scale 

reconnaissance suggested concentrating effort on talc in 

the Tudor mafic metavolcanics in Cashel, Madoc and Elzevir 

Townships, Hastings County.

This report represents a discussion of the results of 

extensive detailed mapping of talc mineralized areas, 

describes their regional geologic setting and mineralogy 

and finally discusses the industrial uses of talc and its 

potential markets.

REGIONAL GEOLOGY

The study area is confined to part of the Central 

Metasedimentary Belt of the Grenville Province 

(Wynne-Edwards 1972) or more specifically to within the 

Hastings Basin (Lumbers 1967). The area is underlain by 

metavolcanic, carbonate and clastic metasedimentary rocks
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of the Grenville Supergroup which were deposited between 

1500 and 1250 Ma ago (Lumbers 1980, Fig. 1). This thick 

volcanic r metasedimentary sequence was subsequently 

subjected to extensive igneous intrusion. Lumbers (1980) 

has defined five suites of plutonic rocks in order of 

decreasing age. As a result of the intrusive activity 

thermal aureoles were developed within Supergroup rocks 

around the margins of intrusions. With the possible 

exception of some very late dikes of diabase, granite and 

pegmatite all rocks exposed within the Hastings Basin have 

been affected by the Late Precambrian metamorphism and 

tectonism commonly referred to as the Grenville Orogeny 

(Moore and Thompson 1980) . As a result of the extensive 

metamorphism the thermal aureoles have been destroyed

except in areas of greenschist metamorphic grade.
f 

Metamorphism ceased approximately 1100 to 1000 Ma ago

having reached upper almandine amphibolite facies 

throughout most of the Central Metasedimentary Belt 

(Lumbers 1967, 1980). A major zone of greenschist 

metamorphic grade, the Hastings "metamorphic low", occurs 

in the Hastings Basin and it is within this area that the 

talc studies were conducted.

All Precambrian rocks have been subjected to complex 

multiphase deformation resulting in a strong northeasterly 

structural trend. A single foliation parallel to 

lithologic layering is predominant; axial plane foliation 

is in evidence only in areas of low metamorphic grade
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(Carter, T.R., in press). Northeast trending southwest 

dipping folds are the predominant structures and these fold 

earlier isoclinal folds which in turn have been warped 

about NW trending axes.

The Precambrian rocks are unconformably overlain by 

Paleozoic sedimentary rocks including the Potsdam sandstone 

of Cambrian age, and limestone, dolostone, sandstone and 

shale of Ordovician age.

All rocks are cut by prominent NW trending faults 

related to the Ottawa-Bonnechere graben (Kay 1942).

REGIONAL STRATIGRAPHY

Stratigraphic subdivisions of the Grenville Supergroup*

have been proposed by several workers in selected parts of 

the Grenville Province (Table 1). The lowermost members, 

the Hermon and Mayo Groups, have been defined by Lumbers 

(1967) in the Bancroft-Madoc area which includes the 

present study area. They are characterized by volcanic and 

carbonate metasedimentary rocks respectively and have a 

maximum combined 'thickness of 8200 m. Age dating of mafic 

metavolcanics of the Tudor formation indicate deposition of 

the Hermon Group occurred about 1250 Ma ago (Bell and 

Blenkensop 1980; Silver and Lumbers 1966).

Unconformably overlying the Grenville Supergroup rocks 

are metaclastic rocks of the Flinton Group (Moore and 

Thompson 1972). These are believed to be younger than the 

nearby granodiorite plutons that have intruded the Hermon
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TABLE 1: Interpreted stratigraphy of the Grenville 
Supergroup in southeastern Ontario, from 
Lumbers (1967), Moore and Thompson (1972, 
1980), Wynne-Edwards (1972), Bright (1976,

__________1977). After Carter, in press^.^^.^.^^.^^^^

GROUP LITHOLOGY

Flinton Group quartzite, conglomerate,
marble, calcareous and 
non-calcareous 
feldspathic pelites

___________________unconformity———-—-—-————-—-^———

Mayo Group predominantly marble,
subordinate calcareous 
and non-calcareous 
feldspathic sandstone and 
siltstone, minor mafic 
volcanics, quartzite

Hermon Group mafic volcanics,
subordinate felsic and 
intermediate volcanics, 
feldspathic sandstones 
and siltstones, marble, 
calcareous metaclastics, 
minor conglomerate

Anstruther Lake Group Feldspathic sandstones
and siltstones, minor 
calcareous mudstone

__________________unconformity.^————-—-———-—--——

Ontario Gneiss Segment
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Group (Moore and Thompson 1980). These rocks are 

predominantly quartzite and conglomerate, occasionally 

calcareous and exhibit an exposed maximum thickness of 

625 m (Carter, in press).

TALC PROPERTY DESCRIPTIONS

A. Madoc Talc and Mining Company Occurrence in Lots 16 
and 17, Concession XII, Cashel Township, NTS 31 C/13

Introduction

Access to this area is by a forest road which runs 

north from the Weslemkoon Lake Road at a point 

approximately 16 km west of the village of Gunter 

(Fig. 1). The Madoc Talc and Mining occurrence is 

referred to as property "6" on ODM Map 2142 (Lumbers 

1968) .

This property was originally staked in 1937 by 

J.S. Reeves of Madoc, Ontario and exploration work 

conducted by the Madoc Talc and Mining Company Limited in 

1938 (Spence 1940) included the sinking of a 90-foot shaft, 

50 feet of crosscutting on the 85-foot level and 25 feet of 

drifting on the main talc zone (Spence 1940). The 

following description of the underground workings is taken 

from Spence (1940, p.76).

"Inspection of the workings and material hoisted 

showed the deposit to consist of a vertical band,
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apparently at least 50 feet wide, made up of a greenish, 

rather fine-grained, chloritic talc schist. The band has 

suffered considerable shearing, with the development of 

thin layers of sheets of more highly talcose material. 

Within the schist lie some masses of a hard, dense black 

rock, which may be of an intrusive nature, or which are 

possibly unaltered intercalated members of the original 

schist complex. In its general character, the talcose 

material rather resembles that of the "grit rock 11 of the 

talc deposits of the Waterbury district, in Vermont: it is 

of variable mineral composition with zones containing 

considerable carbonate (dolomite) in fairly coarse grains, 

while semi-chloritized, fibrous hornblende is abundantly 

present as small knots in some bands. In part,the rock is 

of a soapstone, rather than a foliated talc nature, and 

this type might perhaps serve for sawing into blocks. 

Selected samples of the cleanest talc yielded a powder 

having good slip but of off-colour grade: run-of-the mine 

material showed a considerable grit content and would 

probably only be suitable for the trades of employing lower 

grade, grey talc, such as the rubber and roofing 

industries.

An analysis of a sample of the crude talc from this 

deposit, made in the laboratory of the Bureau of Mines 

showed:



-8-

Silica 40.08
Ferrous oxide 3.70
Ferrie oxide 1.87
Alumina 1.75
Lime 4.85
Magnesia 29.81
Carbon dioxide 13.45
Water above 105 0 C 4.12
Total 99.63

This would indicate a rather large content of

dolomite, and the amount of iron present (in part as

magnetite) is much above that of a good commercial talc."

General Geology:

Lumbers (1968) discusses the geology of Cashel 

Township and briefly mentions the Madoc Talc and Mining 

Company occurrence (p.45).

The general geology of northern Cashel Township 

(Fig. 1) consists of a 2-4 km wide belt of intermediate to 

mafic metavolcanic rocks, the Tudor metavolcanics, which 

has been intruded by a large trondhjemite/granodiorite 

body, the Weslemkoon Batholith. A 200 to 500 m wide 

discontinuous zone of coarse-grained mafic rocks 

(contaminated gabbro-diorite, Lumbers 1968) forms the 

contact zone between the Weslemkoon Batholith and the Tudor 

metavolcanics. Minor lenses of rusty, medium-grained, 

biotite gneiss occur within the mafic metavolcanics.

Talc zones, varying in width from 0.5 cm to 30 m occur 

in the mafic metavolcanics within 200 m of the 

"gabbro-diorite 11 contact zone. They form discontinuous 

lenses and bands, 15 to 75 m long lying conformable with
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the regional foliation direction, trending 160 to 220 0 and 

dipping 56 0 to vertical to the west.

Approximately 2.5 km strike length of the 

metavolcanic-intrusive contact zone was mapped in detail 

(1-2500 scale) during the 1982 field season.

Detailed Geology

The detailed study area shows a narrow belt of mafic 

metavolcanic rocks with minor lenses of rusty biotite 

gneiss and talc-anthophyllite-carbonate schist. These are 

separated from the intrusive contact of the Weslemkoon 

Batholith by an irregular zone of medium- to coarse-grained 

amphibole called "contaminated gabbro-diorite" by Lumbers 

(1968)(Figure 2).

Metavolcanic Rocks

The mafic metavolcanic rocks vary from fine-grained, 

massive to poorly foliated, greenish-black amphibolites to 

well-foliated, fine-grained, dark green chloritic 

hornblende amphibolites. Fine-grained, dark greenish-grey 

garnet porphyritic varieties occur in the west part of the 

study area. In the east part of the study area a zone of 

coarse to medium-grained, greenish black and buff mottled 

amphibolite forms the contact zone between the batholith 

and the fine-grained amphibolites.

Two small lenses of rusty weathering biotite gneiss 

outcrop in the central part of the study area (Figure 2).
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Figure 2: Geology of the Madoc Talc and Mining
Company Occurrence Area,Cashel Township 
(Area l on Figure 1).
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These rocks weather rusty brown-grey and appear buff to 

light rusty grey on fresh surface. Fine segregations of 

biotite and occasional medium-grained garnet porphyroblasts 

are characteristic of this unit. Traces of fine-grained 

pyrite are disseminated throughout this unit. 

Lumbers (1968) suggests that the rusty weathering gneissic 

rock could be a metamorphic hydrothermally altered mafic 

metavolcanic.

Talcose Rocks

Talc zones exposed within the study area occur along 

linear zones parallel to the regional foliation direction. 

These zones are 0.5 to 30 m wide, 15 to 75 m on strike 

length. They weather a medium-pinkish grey and the 

weathered surfaces are often pitted and irregular and 

frequently show coarse-grained rosettes of radiating 

anthophyllite laths 0.2 to l cm in diameter. On fresh 

surface these rocks are buff greenish grey with fine 

disseminated iron oxides giving a reddish speckled 

appearance to some samples.

In thin section these talcose rocks exhibit a fine- to 

medium-grained groundmass composed of talc, serpentine, 

anthophyllite and minor tremolite with disseminated coarse 

porphyroblasts of anthophyllite and carbonate. Talc occurs 

as fine-grained foliated aggregates with intergrowths of 

fine serpentine or occasionally as coarse grains showing 

granoblastic habit. Talc content varies from 15 to 75 

percent with the norm being approximately 40 percent.
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Anthophyllite appears as well-developed porphyroblasts 

of radiating, bladed crystals and occasionally as 

fine-grained aggregates. Anthophyllite content ranges from 

10 to 70 percent of the altered rocks and is the major 

amphibole associated with the talc rocks.

Tremolite occurs mainly as fine intergrowths with 

anthophyllite and rarely reaches a maximum of 10 percent of 

the anthophyllite content of the rocks.

Carbonate (dolomite) occurs as medium to coarse 

grained, anhedral to subhedral porphyroblasts. Locally it 

can comprise up to 40 percent of the thin section but 

overall carbonate content is 10 percent or less. Fine 

carbonate veins KO.l mm) cross cut the foliation within 

the talcose sections studied.

Fine opaque iron oxide grains (trace to l %) are 

disseminated throughout the talcose samples studied. They 

occur interstitial to serpentine grains and also along the 

margins of thin carbonate veinlets.

Intrusive Rocks

The felsic intrusive rocks of the Weslemkoon Batholith 

are in contact with the amphibolites along the east side of 

the study area (Fig. 2). These rocks are composed of 

medium-grained biotite granodiorite gneiss which weather 

light pinkish grey. Near the contact, the coarse-grained 

amphibolites are cut by numerous fine-grained aplite 

dikes. The contact between the felsic intrusives and
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coarse grained amphibolites varies from relatively sharp to 

a mixed zone where amphibolites grade into diorite, and 

subsequently granodiorite gneiss, in 20 to 30 metres 

distance across strike.

The granodiorite of the Weslemkoon Batholith is 

composed of medium-grained quartz, plagioclase and K-spar 

showing granoblastic texture with narrow (l mm) zones of 

medium-grained biotite aligned parallel to the regional 

foliation direction. Lumbers (1968) comments that the 

foliation imparted to the granodiorite by biotite 

segregation represents primary flow layering as opposed to 

representing a fabric imposed during recrystallization 

associated with regional metamorphism.
*

Structure

Within the detailed study area all units exhibit a 

strong foliation trending north to north-east. They are 

vertical or dip steeply to the west.

Folding within the study area is complex, with both 

major and minor fold axes trending and plunging northeast 

to east. Lumbers (1968) suggests that an initial fold 

pattern developed during regional metamorphism, has been 

refolded and deformed contemporaneous with the emplacement 

of the Weslemkoon Batholith.

Three minor faults appear to displace the units within 

the detailed study area. The central fault which appears 

to affect the rusty biotite gneiss unit may or may not
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exist. It is possible that complex folding which was u not 

observed due to poor exposure in this area, may be 

responsible for the apparent offset of this unit.

Summary

Talc is concentrated in linear zones within 300 m of 

the contact between the mafic metavolcanics and the 

Weslemkoon Batholith. Between the talc zones and the 

intrusive contact lies a zone of coarse grained 

amphibolites (Figure 2).

The talc zones exposed in the map area vary from 

narrow discontinuous seams 1-8 cm wide, to lense-shaped 

bodies 0.5 to 30 m wide; exposed for up to 75 m strike 

length. They are hosted in fine-grained, foliated 

hornblende amphibolites which have been altered to rocks 

composed of varying proportions of talc, anthophyllite 

(^tremolite), serpentine and carbonate. Talc content 

varies from 15 to 75% within a given talc zone and intimate 

admixtures of talc with accessories are the norm.

Thin section studies of talcose rocks showed that 

platey talc grains (0.1 to l mm) occur as a foliated 

groundmass enclosing varying amounts of coarse (.1 to l cm) 

anthophyllite and carbonate porphyroblasts. Associated 

with the talcose matrix are intergrowths of platey 

serpentine which can comprise up to 10% of the talc. Minor 

prismatic tremolite is intergrown with anthophyllite. 

Opaque iron oxide occurs as fine-grained (0.1 - 0.5 mm)
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disseminations commonly associated with serpentine and 

along the margins of thin carbonate veinlets.

The mineralogical inter-relationships between talc and 

the various accessories indicate that it will be difficult 

to produce a high grade talc product from this occurrence. 

An application of sophisticated flotation procedures could 

result in a talc product of approximately 9C^ talc with 

minor platy serpentine impurities. The prismatic nature of 

the bulk of the accessories (anthophyllite * tremolite) 

indicates that a potential application of this material 

could be in the medium grade filler markets where colour is 

secondary in importance to the possible benefits of a good 

prismatic grain shape. Such applications might include 

asphalt roofing products or road surfacing material or 

certain plastics applications.

Limited exposure and lack of drill hole information 

precludes an accurate assessment of these talc bodies. An 

accurate determination of the dimensions, grade variability 

and overall talc grade requires detailed diamond drill 

coverage combined with careful logging and mineralogical 

descriptions of any talcose intersections.

B. Dubblestein Talc Occurrence, Lot 2, Con. VIII, Cashel 
Township, NTS 31C/13___________________________--

Introduction:

The Dubblestein Talc Occurrence is accessible via an 

old bush road which runs south from the Weslemkoon Lake
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road, approximately 22 km east of the village of Gunter. 

Access requires four-wheel drive vehicle as part of the 

road is under 50 cm of water. This occurrence is along 

strike and southeast of the Madoc Talc and Mining Company 

Occurrence (Figure 1).

Detailed Geology:

Lumbers (1968) describes a talc occurrence in lot 2, 

Concession VIII, Cashel Township which occurs within 

altered, fine-grained, foliated mafic metavolcanic rocks. 

It lies within 25 m of the contact with a coarse-grained 

amphibolite which is marginal to the Weslemkoon Batholith 

(Figure 3).

During the 1982 survey approximately l km of strike 

length of the metavolcanic belt was mapped on a 100 m by 50 

m flagged grid.

A 200 to 500 m wide belt of coarse-grained amphibolite 

lies in contact with granodiorite gneiss to the northeast 

and fine-grained foliated hornblende amphibolite to the 

southwest. A lens of talc-anthophyllite-serpentine- 

carbonate schist is located in the central part of the map 

area between fine-grained amphibolites and coarse grained 

amphibolites (Figure 3). Poor exposure and low swampy 

ground obscures the contact relationships between the talc 

zone and the two amphibolite units.
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Metavolcanic Rocks:

The least exposed units in this area are fine-grained 

foliated amphibolites which outcrop southwest of the 

swamp-covered area. These rocks are composed of zones of 

fine-grained aggregates of hornblende (40 - 7(^) with minor 

chlorite and biotite separated by discontinuous zones of 

quartz (S-15%) and plagioclase (20-4(^).

The coarse grained amphibolites consist of 

discontinuous lens-like aggregates of medium to coarse 

hornblende (SO-50%) separated by zones of finer grained 

quartz (S-15%) and plagioclase (SO-60%). Occasional coarse 

(0.3-0.5 cm), buff weathering plagioclase porphyroblasts 

were observed but distinct porphyritic units cannot be 

defined.

In thin section the hornblende exhibits only minor 

alteration to biotite d-2%) and chlorite Kl 5*). 

Plagioclase exhibits minor sericitization and quartz grains 

show undulous alteration and irregular grain boundaries 

suggestive of crystallization.

Talcose Rocks:

The talc zone occurring in the central part of the map area 

appears to be at or near the contact between fine-grained 

and coarse-grained amphibolites. Talc mineralization 

occurs as a zone of small lens-shaped bodies varying in
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width from 5-15 m and from 15 to 50 m in strike length. 

These lenses strike at approximately 300 0 and dip steeply 

southwest to vertical. The talc rocks are fine- to 

medium-grained, buff-grey-green, and massive to well 

foliated. They compose varying proportions of talc, 

anthophyllite, chlorite, serpentine and dolomite.

In thin sections talc occurs as finely foliated 

aggregates and fine-to-medium grained granoblastic grains 

(0.1 to 0.5 mm) comprising 30 to 70 percent of the 

samples. Fine serpentine is intergrown with talc but 

rarely reaches 10% of the talc. Medium to coarse grained 

porphyroblasts of carbonate (lQ-30%) occur disseminated 

throughout 11 talc samples. Medium-grained bladed 

aggregates of anthophyllite dO-25%) occur in 

porphyroblastic habit within the foliated talc matrix. No 

tremolite was observed in thin section.

Intrusive Rocks:

Felsic intrusive rocks exposed in the north-east part 

of the survey area consist of medium-grained biotite 

granodiorite gneiss.

Petrographic examination of these intrusive rocks 

shows a ground mass of medium-grained plagioclase (SO-60%) 

and quartz (S-10%) with varying quantities of K-spar 

(20-30%). There are zones of medium- to coarse-grained 

biotite (^chlorite) laths aligned parallel to the regional
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foliation direction; biotite content ranges from 1-10 

percent and averages 5 percent. The segregation of mafic 

bands within this predominantly felsic intrusive rock 

imparts the gneissic texture to the rock. The contact 

relationship between the coarse-grained amphibolites and 

the felsic intrusive rocks is poorly defined. In one area 

a gradation from amphibolite to diorite-granodiorite 

suggests that the amphibolites were assimilated into the 

intrusive during emplacement of the Weslemkoon batholith. 

Lumbers (1968) suggests that the contaminated 

gabbro-diorite arises from assimilation of mafic 

metavolcanics by the intrusive body.

Detailed Structure:

The area is too poorly exposed for a detailed 

structural analysis. Foliation is developed in all 

lithologies; it roughly parallels the intrusive contact 

and dips steeply south-west. Small-scale folding is 

evident in the talcose zones. No fault offsets were 

evident in the field.

Summary:

The mineralization exposed in the Dubblestein 

property shows the same geological setting as the Madoc 

Talc and Mining Occurrence. Mineralogically these 

occurrences are similar except that the Dubblestein Talc
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zone appears to be coarser-grained and contains no 

tremolite in the thin sections studied.

The Dubblestein zone is small and poor exposure 

hinders the search for further zones in the immediate area 

of the grid. Detailed diamond drilling in areas of poor 

exposure adjacent to the known mineralized zone could 

locate further mineralization.

The mineralization exposed at the Dubblestein 

occurrence is small but of an average grade of 

approximately 50 to 6(^ talc. It is believed that the 

material could be beneficiated to produce a talc product 

of good purity and platy particle shape useful for 

plastics and paint filler applications.

C. Cooper Area Talc Occurrence, Lots 20-23, 
Concession XI, Madoc Township————.——.—

Introduction:

The Cooper area talc occurrences are located in the 

north east corner of Madoc Township. Prior to the 1982 

survey only one small showing of talc-chlorite schist was 

recorded in the map area (ODM Map 2154, Hewitt 1968). The 

1982 survey outlined several more extensive zones of talc 

mineralization distributed throughout more than 2-0 km of 

strike length.

Access to the Cooper area talc occurrence is via a 

Concession road to the east of the village of Cooper to
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the Black River then south along the river towards 

Queensborough for 3 km (NTS 31C/11).

General Geology:

The oldest rocks exposed in Madoc township are the 

mafic metavolcanic rocks of the Tudor Formation which 

outcrop in the eastern part of the area (Figure 1). 

These mafic metavolcanic rocks are overlain by Hastings 

Group marbles in the north part of the township, by 

conglomerate, argillite and pelitic to psammitic schist in 

the southeastern section, and by felsic metavolcanics 

south of the village of Queensborough.

The presence of intermediate to felsic metavolcanics 

interbedded with clastic and carbonate metasediments as 

well as the look of a widespread erosional unconformity 

between the volcanics and sediments, suggests that 

volcanism and sedimentation were contemporaneous in the 

area (Hewitt 1968).

Five main intrusive bodies (Figure 1) cut the 

volcanics and sediments including: the Deloro Granite in 

west central Madoc and adjacent Marmora Township; the 

Moira granite in southeastern Madoc Township; the Gawley 

Creek syenite in northwestern Madoc Township; the Mount 

Moriah syenite which extends from Grimsthorpe Township 

into the northeast corner of Madoc Township; and the 

Elzevir granodiorite-trondhjemite batholith which intrudes
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the Tudor volcanics in east central Madoc Township (Hewitt 

1968).

To the south, the Precambrian rocks are unconformably 

overlain by the Paleozoic Marbles of the Black River 

Formation. Outliers of Black River limestone above the 

older basement rocks occur north of the main contact 

(Hewitt 1968) .

Structural Geology:

The rocks of Madoc Township are folded into the 

northwest-trending Queensborough syncline and the 

northeast trending Madoc syncline (refer to ODM Map 2154, 

Hewitt 1968). The Tudor mafic metavolcanics are folded 

around the nose of the former syncline which contains the 

Queensborough acid volcanics composed of felsite, 

rhyolite, schist, pyritiferous slate and massive pyrite 

lenses (Hewitt 1968). Marble occupies the core of the 

syncline.

The Madoc syncline lying just north of the town of 

Madoc consists of a north arm, composed of andesite 

overlain by slate and conglomerate, and a central 

northeast-trending core occupied by black, fine-grained 

marble (Hewitt 1968).

Detailed Geology:

The Cooper area talc occurrences are hosted by the 

Tudor metavolcanics and are found within 500 m of the
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contact with the Elzevir trondhjemite batholith to the 

east (Figure 4). The metavolcanic belt is approximately 

3 km wide and to the west, is overlain by metasediments, 

mainly marble.

Metavolcanic Rocks

The mafic metavolcanics of the Tudor Formation 

exposed in Madoc Township are of greenschist facies 

metamorphic grade and are the lowest-grade metamorphic 

rocks exposed in the Ontario Grenville province (Lumbers 

1967).

Within the detailed study area the metavolcanics can 

be subdivided into three textural types: Unit 1A: massive 

dark green to black, fine-grained amphibolite; Unit IB: 

fine-grained, medium to dark green, foliated chlorite 

schist; and Unit 1C: medium-grained green to light green 

banded amphibole schist. In some cases all three units 

occur on the outcrop scale. Their division into discrete 

mappable units is not possible.

The fine-grained massive araphibolites (Unit 1A) 

consists of interlocking hornblende grains (SO-70%) which 

exhibit varying degrees of alteration to chlorite (10 to 

4C^ of the amphibole) with fine grained quartz (S-10%) and 

plagioclase (20 to 30%). In some sections the mafic and 

felsic components of these amphibolites have been 

segregated, lending a micro-banding texture to the rocks. 

Occasional coarse porphyroblastic sections occur and all
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feldspars have been altered, to some degree to sericite 

and/or clinozoisite. Up to 4(^ clinozoisite occurs in 

some thin sections. Minor carbonate (S-10%) occurs as 

porphyroblasts and late stage veinlets cross-cutting 

foliation.

The foliated chlorite schist (Unit IB) consists of 

well segregated, foliated mats of chlorite (30-80**) 

separated by equigranular bands of quartz (S-15%) and 

plagioclase (lS-40%). Carbonate (dolomite, W. Hicks 1982, 

Geoscience Laboratories, personal communication) occurs as 

fine to medium porphyroblastic grains cutting across 

foliation. Carbonate content reaches a maximum of 50% and 

averages 10 to 20% of these rocks.

The medium to coarse-grained amphibolites (Unit 1C) 

are composed of 0.5 to l cm hornblende (SO-60%) partially 

altered to chlorite (S-10% of total amphibole), 

plagioclase (SO-40%) most of which has been altered to 

clinozoisite (60-80% of feldspar) and quartz (S-10%). The 

mafic and felsic components show crude segregation into 

discontinuous lenses. Gneissic textures are exhibited 

where chlorite alteration of amphiboles reaches a maximum 

and in these sections the chlorite is fine grained and 

well foliated. It is not possible to delineate distinct 

chlorite-rich units at the present scale of mapping.
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Talcose Rocks:

Talc zones occur as discontinuous lenses up to 60m 

thick and 300m in strike length. They weather medium to 

light buff or grey-green with occasional rusty spots. On 

fresh surface they appear light greenish-grey, fine- to 

medium-grained and well foliated.

Talcose zones dominate the northeast part of the 

survey area (Figure 4). However, numerous small lenses of 

talcose rock occur throughout the area.

The talc rocks are fine to medium-grained, well 

foliated talc-chlorite-dolomite schists. Talc content 

varies from 30 to 80% and it occurs as fine-grained (0.1 

to 0.7 mm) foliated masses. Occasional medium to 

coarse-grained (0.5 - 3mm) sections of talc occur and at 

high magnification the talc flakes contain fine 

intergrowths of chlorite (Plate 1). Chlorite also occurs 

as fine-grained lenses and fracture fillings. The content 

varies from 10 to 30 percent of these rocks. Occasional 

chlorite-rich seams, 10 to 30 cm thick, containing up to 

70% chlorite cut the talc rich zones parallel to 

foliation. The contacts of the chlorite seams with the 

talc are gradational over 3 to 10 cm.

Dolomite occurring as medium to coarse porphyroblasts 

comprises 10 to 25% of the talcose rocks. Minor carbonate 

veining occurs throughout the talc zones.
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Plate 1: Fine grained platy talc (Tc) with minor
intergrowths of chlorite (CI) and associated 
carbonate (Cb). Field of view corresponds to ICM.
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Trace amounts of fine-grained, platy serpentine occur 

in dolomite-rich sections of the talcose rocks where it 

occurs interstitial to dolomitic grains.

Major fine-grained, quartz-plagioclase veinlets both 

cross-cut and parallel the foliation in the talcose rocks 

particularly within chlorite-rich sections near talc zone 

contacts with enclosing amphibolite.

Trace amounts of fine-grained disseminated magnetite 

occur within the talcose rocks. These are commonly 

associated with chlorite lenses and also occur along the 

margins of narrow carbonate veinlets.

Intrusive Rocks:

Felsic intrusive rocks of the Elzevir Batholith 

consist of equigranular, medium-grained, pinkish to buff 

to light-grey granite and biotite granodiorite gneiss. 

Fine-grained, light grey aplitic phases of the intrusive 

cut the intrusive and the mafic metavolcanics near their 

contact.

The biotite-granodiorite gneiss of the Elzevir 

Batholith consists of bands of medium interlocking grains 

of plagioclase (50 to 7(^), quartz (S-10%) and minor 

K-spar d-5%) separated by bands of medium-grained biotite 

(l-5%) laths exhibiting crude alignment parallel to the 

regional foliation direction. The fine-grained aplitic
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phases appear similar in composition with the exception of 

a decrease in biotite content.

Summary

The most extensive exposures of talc mineralization 

are concentrated in the northeast part of the Cooper 

survey area (Figure 4). Several small discontinuous talc 

zones occur throughout the property.

Talc mineralization occurs as thin discontinuous 

veinlets and fracture fillings 2-5 cm thick within altered 

chloritic amphibolites, and as large lens-shaped zones 5 

to 60 m thick and 150 to 300 m in strike length (C.R. 

Young, Prospector, Havelock, Ontario, personal 

communication, 1982). The talc zones parallel the 

regional foliation and are hosted in (Unit IB) foliated 

chlorite schist. The distribution of the various 

lithologies of Unit l does not indicate that separate 

flows or differentiation occurred within the mafic 

volcanic suite. Variations represent alteration due to 

metamorphism and intrusion of the Elzevir batholith. The 

contacts between these units are gradational and a certain 

amount of mixing occurs down to the outcrop scale.

Towards the contact with the talc zones the mafic 

metavolcanics exhibit increasing chlorite and dolomite 

and a better foliation. Locally more coarse-grained 

amphibolite Unit 1C) is associated with talc 

mineralization especially east of the Black River and near
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the contact with the Elzevir Batholith. Chloritization of 

the amphiboles and an increase in carbonate content 

indicates the alteration associated with talc 

mineralization.

The talc bodies are composed of varying amounts of 

talc, chlorite and dolomite with trace amounts of 

serpentine within more dolomite rich samples. Chlorite, 

the principal associate of talc, occurs mainly as discrete 

foliated lenses. Rarely is chlorite finely intergrown 

with talc and if so it represents a small part of the talc 

d-10%). Narrow seams of chlorite-rich rock, usually less 

than 30 cm thick, occurs within the talc zones and their 

contacts with talc-rich rock grade over 5-10 cm. Talc 

content varies from 30 to 80% of the mineralized samples 

studied and average grade appears to be approximately 50 

to 60%. Talc occurs as fine-grained (0.1 to 0.5 mm) 

foliated masses of platy grains separated by lenses of 

fine-grained chlorite and containing medium to coarse 

grained porphyroblasts of dolomite. Thin carbonate 

veinlets cross cut the foliated talc-chlorite rocks and 

fine opaque iron oxide grains (magnetite) occur along the 

vein margins. The talc zones exposed on the Cooper area 

are much larger in dimensions and better in grade than the 

material previously described. The relatively simple 

mineralogy of the talc-chlorite-dolomite bodies indicate 

that their beneficiation for a reasonably pure talc 

product would be possible through flotation techniques.
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The platy particle shape and minimum chlorite 

contamination of the talc would result in a filler product 

suitable for paint and plastics applications. A more 

chloritic product could find use in ceramics applications.

D. Cooper-Queensborough Regional Reconnaissance 
NTS 31C/B

Introduction:

In 1983 a regional 1:10,000 scale reconnaissance 

program was designed to link the Cooper area and the 

Queensborough Road talc occurrence to the south (Fig.l) 

which had been mapped by Chris Verschuren of MNR's Tweed 

district office (Verschuren 1982). The area includes 

parts of Madoc and Elzevir townships and is accessible 

from the Cooper-Queensborough road which joins Hastings 

road 20 at the village of Queensborough. It covers an 8 

km belt of the contact between Tudor Metavolcanics and the 

Elzevir Batholith (Fig. 5). Exposure in the area is poor 

as extensive beaver swamps and creek filled valleys lie 

between ridges of amphibolite and talc.
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General Geology

The regional geology of Madoc townships was described 

earlier for the Cooper occurrence and provides the general 

setting.

Detailed Geology

A simplified map of the reconnaissance area geology 

(Fig. 5) shows a belt of medium to fine grained 

amphibolites and amphibole to chlorite schists with minor 

lapilli-tuff interflow beds in contact with the Elzevir 

granodiorite batholith to the west. Several small 

talc-chlorite-dolomite schist bodies occur within the 

mafic metavolcanics throughout the length of the survey 

area.

Metavolcanic Rocks

The three textural varieties of mafic metavolcanic 

rocks discussed earlier predominate with minor variations.

The principal rocks in the western part of the area 

are a sequence of fine to medium-grained dark green to 

black amphibolites. They are well exposed along the 

Queensborough-Cooper road and within 200 m east of the 

road. These are massive to poorly foliated rocks which 

weather black to rusty brown-black and contain zones of 

feldspar-porphyry and minor lapilli-tuff horizons. 

Carbonate is seen in late fractures and along foliation 

planes.
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Amphibole laths up to 1.5 cm long visible on 

foliation planes suggest that these rocks have been 

recrystallized but no mineral lineations were observed.

The west part of the area also contains minor 

feldspar porphyritic interflow units which weather dark 

grey-green. They contain 5 to 1(^ of 0.5 to 3 mm 

plagioclase porphyroblasts in a fine to medium-grained 

dark green-black amphibolite matrix. Associated with the 

porphyritic flows, dark, fine-grained well laminated mafic 

rocks which form conformable discontinuous zones up to 

0.5 m thick that may represent interflow sediments.

East of the amphibolite units is a thick series of 

amphibole-chlorite schists which forms a l km wide contact 

zone along the west side of the Elzevir Batholith.

Here the principal lithology which is host to the 

talc zones is a medium to coarse-grained amphibolite 

schist which contains narrow, discontinuous zones of 

fine-grained, dark green chlorite schist (Plate 2).

Talcose Rocks:

Figure 5 shows the distribution of the talc zones 

which are concentrated near the contact of the Elzevir 

batholith with the mafic metavolcanic rocks. Small lenses 

also occur well away from the contact in the north part of 

the area.
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Plate 2: Fine grained chlorite schist zone within medium to 
coarse grained amphibolite schist, Cooper area.
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Talc zones occur as discontinuous lenses 2-15 m thick 

and up to 60 m in strike length. They are very soft, 

massive to poorly foliated rocks with weathered surfaces 

that are often pitted and irregular. The light 

greenish-grey to pinkish grey surface shows fine 

discordant carbonate veinlets 0.5 to 10 mm wide which 

weathers a tannish brown.

In thin section the talcose material consists of fine 

to medium-grained (0.1 to 3 mm) platy aggregates of talc 

(20 to 80%) with intergrowths of fine platy chlorite 

and/or serpentine (Plate 3). Carbonate comprises up to 

30% of these rocks as medium to coarse grains and grain 

aggregates (1.0 to 5.0 mm) disseminated throughout the 

talc chlorite rock. Carbonate also occurs in discordant 

fractures which cut the talcose rocks. These fractures 

vary from 0.5 to 10 mm wide and commonly contain minor 

chlorite and magnetite. Magnetite occurs as fine to 

medium (0.5 to 3 mm) subhedral to anhedral grains 

disseminated with coarse chlorite and carbonate grain 

aggregate. Rarely it occurs along the margins of 

carbonate chlorite veins.

Intrusive Rocks:

The intrusive rocks of the Elzevir Batholith appear 

as massive, medium-grained light grey to pinkish-grey 

equigranular rocks. These rocks are composed of quartz 

(30-40%), plagioclase (30-40%) and varying quantities of
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Plate 3: Fine to medium grained platy talc (Tc) with
chlorite (Ci) and disseminated magnetite (Mt), 
Cooper-Queensborough Reconnaissance Area. Field 
of view - 1.0 cm.
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K-spar (less than l(^) r biotite (S-10%) and muscovite 

(2-5%). Composition varies from biotite granodiorite to 

quartz-monzonite (Wolff 1982) .

The contact between the intrusive rocks and the mafic 

metavolcanics shows only minor evidence of gradation. An 

unusual exposure shows mafic rocks, within 10 m of the 

contact that have been heavily fractured and injected by 

concordant, 5-10 cm dikes of intrusive material (Plate 4).

Summary

This regional reconnaissance survey has shown that a 

zone of talcose rocks extends discontinuously from the 

Cooper Area to the Queensborough road talc occurrence, a 

distance of approximately 10 km. The individual zones 

outlined are relatively small yet of similar grade and 

mineralogy to those in the Cooper area. Much of the 

reconnaissance area, particularly near talc bodies, is 

swamp covered. Since magnetite is a common accessory 

within most talcose material examined, magnetometer 

surveys may be helpful in delineating the talc zones where 

exposure is lacking. Diamond drill testing of magnetic 

anomalies associated with talc exposure should be 

successful in outlining significant talc resources.
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Plate 4: Mafic metavolcanic with conformable thin dikes of 
felsic intrusive material within 20 m of contact 
with the Elzevir Batholith.
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E. Queensborough Detailed Study Area (NTS 31C/13).

Introduction

A detailed study was made near Queensborough in an 

area located approximately 4 km northeast of the village 

and accessible from a concession road which runs north 

from Hastings road 20 approximately 2.5 km east of 

Queensborough (Fig. 5). A farm road, passable by 4-wheel 

drive vehicle, runs west from the concession road 

approximately 2 km north of the turn off. A trail from 

the end of this road leads west to the study area (Fig. 

5).

A 500 x 500 m area of talc rocks was mapped at 1:2000 

scale on a 50 x 50 m flagged grid. 1:10,000 scale mapping 

was undertaken north, south and west of the grid to 

determine limits to the talc zones.

Detailed Geology:

A zone of talcose, highly altered mafic rocks lies in 

an embayment within the western margin of the Elzevir 

Batholith (Fig. 5). Approximately 60% of the 500 x 500 

metre block is talcose rocks and the remainder small plugs 

of intrusive material and lenses of less altered mafic 

metavolcanic rocks (Fig. 6).

Mafic Metavolcanic Rocks:

The variable textures and mineralogical compositions 

of the mafic metavolcanics are due to extensive contact
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Fig. 1).
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metamorphic and metasomatic processes. The textural 

varieties include:

Unit le- amphibolite schist 
Unit Id- amphibolite 
Unit le- chlorite-magnetite schist 
Unit If- talc-chlorite-carbonate- 

magnetite schist

Unit le, amphibolite schist is a medium to 

coarse-grained, medium to light green and buff, well 

foliated and mottled mafic metavolcanic rock. Mottling 

results from segregation of mafic and felsic components 

onto l to 5 cm discontinuous lenses and clumps which 

roughly parallel the regional foliation.

In thin section the mafic component of these rocks is 

composed of 50 to 7(^ medium-grained amphibole with a pale 

green pleochroism and 20 to 40% fine to medium-grained 

chlorite. Minor biotite (2-5%) and opaque (trace-2%) make 

up the remainder. Fine to medium grained anhedral 

carbonate occurs as grain aggregate disseminated within 

the rock as late fracture fillings. Minor quartz and 

plagioclase (<10% combined) occur interstitial to chlorite 

and amphibole grains.

The felsic portion, comprising 30 to 40% of these 

rocks, consist of 70 to 90% fine to medium-grained, 

untwinned and variably saussuritized plagioclase with 10 

to 20% medium- to fine-grained quartz. Minor fine-grained 

interstitial carbonate and chlorite rarely occur in these 

felsic zones.

Unit Id, amphibolite, is a massive to poorly 

foliated, dark green-grey rock which rarely exhibits
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poorly developed gneissic segregations of mafic and felsic 

components. These rocks are composed of fine-grained 

amphibole (60-9C^) with plagioclase (lQ-15%) and quartz 

(S-10%). Magnetite and locally pyrite are common 

accessories as disseminated anhedral to subhedral grains 

less than l mm in diameter. Occasional discordant quartz 

carbonate fracture cut this amphibole unit.

Unit le f chlorite-magnetite schist, is a fine-grained 

massive rock with a light to medium pinkish green 

weathered surface. This lithology occurs in close 

association with talc-chlorite rocks and probably 

represents an intermediate stage between amphibolite and 

talc rock. Carbonate fills vein fractures throughout this 

unit.

In thin section these rocks are composed of 50 to 8(H 

fine to medium-grained chlorite and/or serpentine 

(antigorite, R. Laakso, Geoscience Laboratories, Ontario 

Geological Survey, X-Ray Determination, 1983) , 5 to 15% 

fine to medium-grained platy talc (0.5 to l mm), S-10% 

medium to coarse-grained anhedral porphyroblasts of 

carbonate and 2-5% disseminated fine grained, anhedral 

magnetite. Occasional 1-2 cm cross fractures are filled 

with coarse platy talc (0.5 mm - l cm) and medium-grained 

carbonate.

Talcose Rocks:

Unit If, is a soft talc-chlorite-carbonate-magnetite 

schist, fine to medium grained, massive to poorly foliated
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which weathers medium greenish grey. The weathered 

surface is irregular and pitted with a slight pinkish cast 

from weathered magnetite.

Thin sections show 30 to 8(H fine to medium-grained 

platy talc (0.5 to 2 mm), 20 to 50% finely foliated masses 

of chlorite, 5 to 15% dolomite as medium to coarse 

subhedral to anhedral disseminated grains and grain 

aggregates and 2-5% fine to medium-grained disseminated 

subhedral magnetite which is commonly enclosed in platy 

flakes of chlorite (Plate 5). Minor cross- fractures 

filled with carbonate and magnetite occur.

These rocks vary from talc-chlorite to chlorite- 

serpentine-talc to talc-carbonate in composition. Average 

talc content with the sections studied is 50%. Only the 

coarser talc appear to contain intergrowths of chlorite, 

mostly along cleavage traces.

Felsic Intrusive Rocks:

The felsic intrusive rocks appear as medium-grained 

pinkish buff to light grey weathering massive rocks. They 

are composed of quartz (25-40%), plagioclase (SO-40%), 

K-spar (2-10%) and biotite (S-10%). On fresh surface they 

are medium grey with minor dark grey biotite-rich zones. 

The small lens-shaped bodies of intrusive material 

enclosed in mafic rocks appear more dioritic in 

composition with up to 15% biotite content, which imparts 

a foliation to these rocks. Plagioclase and quartz 

porphyritic varieties were observed in the west margin of 

the map area well within the intrusive body.
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Plate 5: Fine grained platy talc in coarse carbonate
porphyroblasts and minor disseminated magnetite 
(MT) from Queensborough detailed talc area.
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Summary:

Talc zones comprise approximately 6(^ of the 

Queensborough detailed study area. Talc grades vary from 

30 to greater than 8(^ with associated chlorite, 

carbonate, serpentine and magnetite and appear to average 

50 to 60% within the material examined in thin section.

Reconnaissance traverses to the north, west and south 

of the grid area showed additional exposures of talc 

mineralization of significant grades suggesting a broader 

area of talc mineralization than has been examined on a 

detailed scale.

The talc occurs as schistose mats of 0.5 to 2 mm 

platy grains comprising 30 to 80% of the mineralized
*

rock. Associated chlorite and serpentine occur as laminar 

grain aggregates within the talcose material. Rarely is 

chlorite intergrown along cleavage traces of coarser platy 

talc. Serpentine is a minor constituent of select talcose 

samples and occurs primarily in the associated 

chlorite-serpentine-magnetite schist unit (le).

In general the talc mineralization is fairly pure 

with only minor intergrowths of associated chlorite (less 

than 5% of the talcose material). The exposed area of 

talcose material has only received preliminary surficial 

mapping and requires more intense exploration and 

evaluation to assess its economic potential accurately.
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GENERAL SUMMARY: TALC IN THE TUDOR FORMATION

Investigation of the Tudor Formation has 

significantly revised and improved the data base on the 

location, size and mineralogical composition of talc 

bodies formed within mafic metavolcanic rocks in the 

contact metamorphic aureoles of Grenville felsic 

intrusions. They occur in terrains of amphibolite to 

greenschist grade which have been overprinted by contact 

metamorphism. The talc bodies which are linear and 

concordant with regional foliation trends suggest common 

structural controls influenced by both the intrusions and 

the alteration which formed the talc.

Several significant zones of talc with grades 

averaging 50 to 603; talc have been located. They need to 

be examined and tested in sufficient detail to discern 

their marketability and the economics of their commercial 

production.

Much work remains to be done on the study of talc on 

the Tudor mafic metavolcanics however without detailed 

economic evaluation and serious exploration of the Cooper 

and Queensborough occurrences much of this further work 

would be of academic interest only.

TALC : USES AND MARKETS

Introduction:

Talc is a hydrous magnesium silicate having the 

theoretical chemical formula Mg3Si40io( QH )2 and tne ideal
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chemical composition 65.5% Si02, 31.7% MgO and 4.8% H2O, 

Its physical properties include a hardness of 1.0 to 1.5, 

specific gravity of 2.7 to 2.8, perfect basal cleavage and 

greasy lustre and feel. The most characteristic 

properties of talc are its lack of abrasiveness, chemical 

inertness and hydrophobic/organophyllic nature.

The pure mineral talc rarely occurs in commercial 

quantities and talc ores are normally mixtures of talc 

with one or more of its common accessories (Table II).

TABLE II: COMMON ACCESSORY MINERALS IN TALC ORES

Anthophyllite Dolomite 
Tremolite Ankerite 
Actinolite Magnesite 
Chlorite Diopside 
Serpentine Quartz 
Calcite

Some of these "impurities" impart required physical and/or 

chemical properties to talc in its end use. Depending on 

what type of industrial talc and what purity is required 

the talc ores must undergo beneficiation. Methods include 

simple dry grinding and air classification or more complex 

flotation treatment, the latter usually applied to ores 

where products of high purity are desired.
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TABLE III: Major Industrial Uses of Finely Ground Talc

Use

Paint

Paper

Ceramics

Plastics

Cosmetics

Roofing

Petroleum
and Automotive

Rubber

Other (Plastics, 
Adhesives, Gyprock 
Insecticides, etc.)

Market 
Fraction
m

21.6

15.6

12.5

N/A

1.5

15.8

N/A

5.5

27.5

Specifications

High brightness, 
controlled particle 
size, chemical purity. 
Both fibrous and platy 
talcs are used.

Fine particle size, 
high surface area, high 
brightness. Platy 
talcs are used.

Uniform chemical 
composition, constant 
amount of shrinkage on 
firing, good fired 
colour, uniform 
particle size.

High brightness, fine 
particle size, fibrous 
talcs provide greater 
reinforcement.

High quality, very pure 
talc, biologically 
inert high fragrance 
retention. Soft talcs 
with good lubricity are 
used.

Lower quality, coarser 
grades are used.

Good brightness, 
coarser grades with 
lower oil absorption 
are used.

Lower quality coarse 
fillers, platy talc 
used.
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USES

The most important industrial applications of 

commercial talcs are summarized in Table III. For these 

applications talc is used in a fine ground form. Other 

uses of talc in its block form include electrical 

insulators, metalworkers crayons and carving and etching 

material for artists. Electrical insulators require a 

high quality block talc referred to as "block steatite", 

the crayons and carving blocks require only that the 

material be soft and often serpentine or serpentine-talc 

mixtures are used.

Paint:

Talc is used as an extender and filler in manufacture 

of paint. Important characteristics of talc used in paint 

include colour and whiteness, fineness, oil absorption, 

chemical inertness, and it must provide optimum viscosity 

to the paint mixture. Due to its perfect basal cleavage 

talc delaminates into grains with very high aspect ratios 

(a high surface area to thickness). As a result it 

disperses very well within the paint mixture and remains 

suspended in the paint solutions. This characteristic 

prevents sagging in the paint film during application and 

aids in limiting settling of solids in the paint during 

storage. As the paint dries the talc grains overlap in 

the paint film and this adds strength to the paint and 

prevents cracking, especially in exterior paints.
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Different loadings of talc to paint mixtures helps control 

the gloss of the paint finish.

Paper:

Talc is finding increasing applications as a pitch 

control agent and as a TiO2 extender in pulp and paper 

manufacturing. As a Ti02 extender it improves the gloss, 

whiteness and brightness of the finished product at a 

considerable cost and weight advantage. Dickson (1982) 

reported an increase from 6% to 1Q* in the amount of talc 

consumed by the U.S. paper industry in 1982. In pitch 

control, talc's organophyllic properties and the high 

surface area of the talc particles permit the talc to 

collect unwanted pitch which is adsorbed onto the talc 

grains and removed from the process prior to a point at 

which the pitch could affect the finished paper products.

Important qualities of talc in paper manufacturing 

include freedom from grit, whiteness, opacity, fine 

particle size and its effectiveness in controlling pitch.

Ceramics:

In ceramics, very finely ground talc is used with 

other compounds depending on the type and end use of the 

fired body. Talc compositions, low in accessory carbonate 

and which exhibit very low loss on ignition, are most 

useful in ceramics applications.
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In the firing process enstatite forms resulting in 

high thermal expansion bodies. This results in the 

applied glazes being put in compression and reduces 

crazing (fine hair-like cracks) of the glazes on cooling. 

Talc compounds allow for lower firing temperatures and 

faster firing cycles thus providing more energy efficient 

manufacturing processes. Ceramic bodies containing talc, 

fire to very white bodies which can take glazes of high 

brilliance.

The specifications for talc in ceramics applications 

are variable depending on the manufacturers particular 

process. In general these specification are becoming more 

stringent and they include a uniform chemical composition, 

consistent amount of shrinkage on firing, good fired 

colour and consistent particle size distribution (325 to 

400 mesh).

Cosmetics and Health Care Products

Because of the extremely low abrasiveness, platy 

talcs of the highest purity are used in cosmetics and 

health care products. These talcs undergo very stringent 

testing procedures by the producers of the cosmetics 

products to ensure the highest quality of product. These 

tests are both time-consuming and costly and thus unless 

there arises a significant economic advantage the 

cosmetics producers will stay with a given supplier.
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The properties and specifications of talc for the 

cosmetics and health care products are numerous and very 

specific. These are summarized in Table IV.

Plastics:

Mineral fillers were originally applied to plastic 

manufacturing to extend the various petroleum-based resins 

during rapid increases in petroleum prices. It was 

subsequently discovered that mineral fillers not only 

extend the resins and reduce costs but also that these 

fillers imparted many beneficial properties to the final 

product.

Talc has become a significant filler material in 

plastics. It improves chemical and heat resistance, 

impact strength, dimensional stability, stiffness, 

hardness, thermal conductivity, tensile strength, creep 

resistance and electrical insulation properties. It's use 

has also proved beneficial in the processing of plastics 

by allowing faster moulding cycles and reducing wear on 

the machinery. This is particularly apparent when platy 

talcs are used. The applications of talc as well as other 

mineral fillers in the plastics industry is the subject of 

much research. Most significant of this research is the 

study of the applications of coupling agents which greatly 

improve the bonding characteristics of the mineral fillers 

with the resin molecules. Some talc producers supply a
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TABLE IV: Specifications for Cosmetic and Pharmaceutical 
_________Talc.^-———-—-————--—-—-——————----—-—-——-——.

Contains only traces of dolomite, tremolite, quartz
- Some chlorite may be acceptable
- No colour change after heating

10(^ through 100 mesh and 98% through 200 mesh 
neutral to alkaline paper

- < l% water soluble substance
- < 2% acid soluble substance 

< 5% maximum loss on ignition 
3 ppm As maximum 
20 ppm Pb maximum
good slip when applied to the human body 
while colour disappears as talc is rubbed in

- good deodorizing ability 
good fragrance retention
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special filler product pre-treated with saline coupling 

agents especially for the plastics industry.

For use in the plastics industry talcs must be low in 

iron, platy in particle shape, have reinforcing ability , 

be compatible with the resins and very fine in particle 

size (2-10 microns).

Roofing:

In the roofing products industrial talc is used both 

as a surfacing material and as a filler in the asphalt 

material. Talc is applied to rolled roofing material and 

asphalt shingles as a dusting or anti-sticking compound. 

As a filler, talc acts as a stabilizer for the melted 

asphalt and increases the stability and weather resistance 

of the final roofing product.

Talc products used in roofing are usually low quality 

and hence low in cost. Specifications or properties of 

talc for these applications include maximum oil 

absorption, colour, consistent particle size, brightness 

and particle shape.

Petroleum and Automotive:

In the petroleum and automotive industries talc is 

used in lubricants which are effective over extreme 

temperature ranges, as a filler in automotive body filler 

compounds and as a filler in asphalt undercoating. In 

these applications talc must be free from grit, lubricants



-57-

require pure platy talc, chemically inert and 

nonwicking in undercoating.

Rubber:

Talc is of only limited use as a filler in rubber. 

It is used as dusting agent in processing rubber slabs and 

parts and as a mold dusting compound to facilitate the 

release of the products from the molds. In rubber 

manufacturing the talc must have good lubricity, be free 

from grit and, in white rubber and latex, colour is 

important.

There are numerous miscellaneous uses of commercial 

talcs which consume only very minor quantities on an 

annual basis. These are listed in Table V.

TABLE V: Miscellaneous Uses of Talc

Textile sizing
Fillers in foam backing of carpets, rugs,

parquet floor tiles 
Upholstery fabric backing 
Fire extinguishers powders 
Bleaching agent
Cereal polishing (rice, corn, barley) 
Odour absorption from foods 
Floor wax 
Water filtration
Leather treatment (oil absorption) 
Joint fillers and grouts 
Insecticide 
Shoe Polishes 
Welding rod coatings 
Printing Inks
Coatings for Iron Ore Pellets 
Source of magnesium in plant foods
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Prices:

Table VI summarizes the price ranges of talc products 

in l^/tonne, FOB plant in 50 Ib. (22.6 kg) bags, after 

Guillet 1983.

TABLE VI

Prices of Talc Products by End Use (FOB Producer's Plant)
1982

$C
Paint 100-200/tonne 
Plastics 90-200/tonne 
Paper 180/tonne 
Putty, caulks,
sealants ? 

Jointing compounds 60- 80/tonne 
Adhesives 75-180/tonne 
Rubber 75-180/tonne 
Asphalt Roofing 60- 80/tonne 
Cosmetics 150-200/tonne 
Health Care

(Pharmaceuticals) 200-400/tonne 
Ceramics (approximately) 80-150/tonne

Canadian Talc Producers:

At the present time there are four producers of talc 

in Canada; Baker Talc and BSQ Talc in Quebec and Canada 

Talc (W.R. Barnes) and Steetley Talc in Ontario.

Baker Talc Incorporated:

At Baker Talc incorporated, South Bolton, Quebec, 

talc and soapstone are produced from serpentinite dikes 

and sills cutting Cambrian and Lower Ordovician schists. 

The mineralization is mainly talc-magnesite which occurs 

in a series of zoned lenses consisting of serpentine cores
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grading outward to talc-magnesite, schistose talc and 

finally talc-chlorite schist. Mining is by open stoping 

and access and ore hoisting is via a 45 0 inclined shaft. 

Approximately 5000 tons (annually) of high quality 

talc is produced by flotation and a larger tonnage of 

lower grade talc is produced by dry milling. Soapstone 

blocks are also produced mainly for carving and 

sculpting. The high quality flotation product is marketed 

to the paper, plastics and paint industries.

BSQ Talc Incorporated, Quebec:

BSQ Talc Incorporated, Broughton Station, Quebec, 

produces low-priced grades of off-colour talc and 

soapstone. The latter is sawn into blocks and slabs for 

carving and etching, and finely cut into metal workers 

crayons. These deposits, in altered serpentinites, lie in 

the same belt of rocks hosting Quebec's extensive asbestos 

deposits. Mining is by simple open pit methods and 

beneficiation is by dry milling techniques.

Canada Talc (W.R. Barnes Ltd.):

The Canada Talc Industries deposit, Madoc, Ontario, 

has been in constant production since 1896. At the 

present time annual production is being expanded from 

18000 to approximately 25000 tons per annum by W.R. Barnes 

Incorporated who acquired the property in 1981. Talc is 

produced from steeply-dipping tabular sheets of white
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foliated talc up to 18 m wide and averaging 5 m wide and 

200 m long. These zones are hosted in dolomitic marble 

and contain varying amounts of calcite, dolomite, pyrite 

and tremolite. White talcose tremolitic dolomite is also 

mined and products such as dolomite terrazzo chips 

produced from this material.

Mining is by underground methods and dry milling 

techniques are employed to produce a variety of talc 

products used in pulp and paper processing and in other 

filler applications (Dickson 1982).

Steetley Industries (Canada) Ltd.:

The Steetley Talc Division of Steetley Industries 

(Canada) Ltd. produces approximately 37000 tons per annum 

of high quality talc from an altered ultramafic volcanic 

hosted talc-magnesite deposit in Penhorwood Township, 

75 km west of Timmins, Ontario. The talc is mined by open 

pit methods and separated from the magnesite gangue by 

flotation. The flotation concentrate is subsequently 

trucked to their Timmins plant where it undergoes fine 

grinding, micronizing and classification into their 

various product lines. Their products are marketed in the 

paint, paper, plastics and most recently the cosmetics 

industries.

DISCUSSION

A discussion of the economics and marketability of
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the talc studied needs detailed exploration and bulk 

testing of the material from the study area. However some 

summary comments can be made.

Of the five areas studied during the 1982/83 field 

seasons, the Cooper area and Queensborough detailed talc 

occurrences appear to hold most promise as potential 

commercially viable talc bodies.

In the Cooper area, two talc bodies ranging from 20 

to 60 m thick, up to 300 m in strike length and averaging 

50 to 60% talc have been outlined. For comparison 

Steetley Talc, Timmins produces high quality filler grade 

talcs from an ore body grading 40 to 50% talc, with 

magnesite.
*

The Cooper area talc bodies consist of fine to 

medium-grained foliated masses of platy talc (0.5 to 5.0 

mm) with accessory chlorite, dolomite, minor platy 

serpentine and magnetite. The talc masses appear 

relatively clean with only a maximum of 10% chlorite 

intergrowths. The remaining chlorite, serpentine, 

magnetite and dolomite occur as discrete grains or grain 

aggregates or in fine cross cutting veinlets. This 

mineralogical relationship suggests that a platy talc 

product of relatively high purity and lower in abrasives 

could be produced by floating this material.

The Queensborough detail area contains extensive 

exposures of talc-chlorite material. Approximately 60% of 

the 500 x 500m grid area appears to be underlain by
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talcose material and several discontinuous but probably 

related talc zones were located north, south and west of 

the grid. The talc content varies from 30 to 80** 

averaging 40 to 60% talc. Accessories include chlorite, 

serpentine, dolomite, magnetite and rarely minor quartz.

Within these zones, talc occurs as fine to medium- 

grained foliated masses and occasionally as coarse grained 

platy fracture fillings within chlorite-serpentine rich 

zones near the margins of the talc zones. Talc grain size 

varies from 0.1 to 2 mm and up to l cm in coarse fracture 

fillings. Intergrown chlorite and antigorite reach a 

maximum of 20% of the talc in the main zones and grade 

into chlorite-serpentine-talc rocks near the margins of
m

the zones. The other accessories (carbonate and 

magnetite) occur as discrete disseminated grains or grain 

aggregates or as fine fracture fillings cross cutting the 

foliation in these rocks.

NATURAL ADVANTAGES OF THE COOPER AND QUEENSBOROUGH TALC 

OCCURRENCES

Table VII illustrates a general comparison of the 

dimensions and mineralogy of the Cooper and Queensborough 

detailed talc occurrences with Ontario's presently 

producing talc mines. The occurrences studied compare 

favourably both in the dimensions of the talc zones and in 

mineralogy. Information still needed is the total amount 

of material present, the bulk grade and grade variability 

and the types of commercial talcs that can be produced.
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TABLE VII: GENERAL COMPARISON WITH ONTARIO TALC PRODUCERS

AREA/DEPOSIT DIMENSION OF TALC BODIES MINERALOGY

COOPER 10-50 M X 200-300 M Tc, Chl, Dol, mt
40-60% Talc

QB DETAIL 60% OF A 500 X 500 M AREA Tc, chl, dol, serp, mt
35-60% Talc

CANADA TALC 5-25 M X 250 M Tc, dol, trem
-good zones of pure white talc

STEETLEY TALC APPROX. 150 X 150 M AREA Tc, rast, chl, mt
40-50% Talc
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The complexity of the ore and the final product 

desired are key factors when considering the economics of 

talc and most other industrial minerals commodities. As 

well, mining costs for deposits are critical. A large 

deposit of moderate grade, exposed in surface and amenable 

to open pit, bulk mining methods can be more economically 

feasible than a small high grade deposit accessible only 

by underground mining methods. The advantage may be lost, 

however, where the lower grade material must undergo 

flotation prior to grinding and classification to equal 

the quality that is retrievable from the smaller 

high-grade deposit by relatively simple dry grinding and 

air classification. Flotation processing added to a talc 

dressing circuit can double the production costs.

Even more critical to industrial minerals success is 

the location of the deposit relative to its product 

markets and the availability of efficient and economical 

transportation networks between producer and user. The 

significance of the transportation factor can be 

illustrated by the recent successes of Steetley Talc, 

Timmins in increasing their market share in supplying the 

paint, paper and plastics industries. They have been 

successful in increasing their market share across Canada 

and in the N.E. United States in markets that were 

previously supplied by producers of high grade talc in 

Montana. Their proximity to these markets and their
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excellent talc products, produced from an ore material 

grading 40 to 5(^ talc have enabled them to be very 

aggressive in buying into other companies 1 distribution 

networks.

The material described in this study is of an 

equivalent grade to the material being so successfully 

marketed by Steetley. Moreover, these deposits are 

situated in southeastern Ontario, close to a vast 

potential market and excellent road, rail and the Great 

Lakes transportation networks.

The types of products that can be produced from the 

Cooper and Queensborough North Talc Occurrences are not 

fully evaluated at this time. Preliminary examinations of 

mineral textures in a series of mineralized samples from 

both occurrences indicates that a platy talc product with 

as little as S-10% chlorite could be produced. Thus a 

filler material, platy in grain shape and with little or 

no abrasive material could be produced with today's 

beneficiation technology. This material may have 

applications in pitch control in the pulp and paper 

industry, as a reinforcing filler in plastics and rubber, 

as filler in paint manufacturing and possibly in ceramics 

application. In this latter potential market, a comment 

in 1983 by one of Ontario's producers that for their 

material "to be suitable for ceramics applications it 

would require a certain mixture with chlorite" lends 

credence to ceramics as a potential market area for this 

material.
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CONCLUSIONS

During the 1982 and 1983 field seasons five areas of 

significant talc mineralization were studied in a contact 

aureole in Cashel, Madoc and Elzevir Townships, 

Southeastern Ontario. The Cooper and Queensborough 

detailed talc occurrences hold promise of potential 

commercial viability. The Tudor metavolcanics in 

Grimsthorpe townships warrant serious consideration as 

potential hosts for talc mineralization.

The Cooper and Queensborough detailed talc 

occurrences compare favourably with Ontario's present 

producing talc mines (Canada Talc, Madoc, Ontario and 

Steetley Talc, Timmins, Ontario) in size of talc bodies 

and mineral composition but information on overall size, 

grade variability and reaction to beneficiation is still 

needed.

Thin section study of the mineral textures of samples 

of Cooper and Queensborough material suggests that a clean 

talc product could be retrieved from the material with 

potential application in pitch control for the paper 

industry or as fillers for the paint, plastics and 

ceramics industries.

The ubiquitous association of magnetite with talc 

zones and their closely associated chlorite-magnetite 

schist units indicates that magnetometer surveys might 

reveal exploration targets for this type of talc 

mineralization in southwestern Ontario.
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Finally the location of the occurrences in 

southeastern Ontario close to efficient transportation 

networks and to the population centres of Ontario, Quebec 

and the Northeast United States, accessible via these 

transportation networks, suggests that these talc 

occurrences are favourable targets for serious exploration 

efforts.
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