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ABSTRACT

Bedrock exposures of the Grenville Supergroup in 

Anglesea, Barrie and Clarendon Townships of southeastern 

Ontario consist of a thick mafic to intermediate volcanic 

sequence and a thick overlying succession of intercalated 

carbonate and clastic sedimentary rocks. The volcanics and 

metasediments are intruded by a variety of intrusive rocks 

dominated by felsic batholiths and unconformbly overlain by 

the Flinton Group of metasedimentary rocks. Metamorphic 

grade varies from greenschist to upper amphibolite facies.

Vein-hosted gold and gold-silver-base metals showings 

studied occur within the sequence of mafic metavolcanics 

(O'Donnell-Ultimate Energy Properties), the overlying 

carbonate metasediments (the Star Mine, the Cook Property 

and the James Property) and clastic metasediments (the 

Boerth Mine and Webber showing) and the overlying Flinton 

Group of metasediments (the Hardie Property).

Mineralization appears to be related to particular 

stratigraphic intervals and is concentrated within vein 

settings which are structurally controlled. The majority of 

mineralized veins occur along lithologic contacts and 

contrasting rock ductilities appear to have played a major 

role in the development of dilatant zones which host the 

veins. Epigenetic processes responsible for gold and 

base-metal concentration include diagenesis, igneous

intrusive activity and regional metamorphism. The majority
xiii





of mineralized veins occur within carbonate and clastic
*

metasediraents immediately overlying volcanic sequences and 

along the Flinton unconformity. Exploration programs 

conducted within Anglesea, Barrie and Clarendon Townships 

should concentrate on these stratigraphic intervals.
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GENERAL GEOLOGY OF THE GRENVILLE PROVINCE,

S.E. ONTARIO

The following discussion of the general geology of the 

Grenville Province includes information drawn from the 

following sources: Carter (in press) - regional geology; 

Moore and Morton (1980a), (1980b) - geology of Anglesea and 

Barrie Townships; Pauk and Mannard (1982) - geology of 

Clarendon Township.

INTRODUCTION

The Grenville Province is a northeast-trending belt of 

dominantly high-grade metamorphic rocks separated from 

relatively low-grade rocks of the Superior and Southern 

Provinces to the northwest by the Grenville Tectonic Front. 

The Grenville Province structurally overlies the older 

Superior and Southern Provinces along this ancient, 

deep-seated tectonic zone. Along their southernmost 

exposure the Grenville rocks are uncomformably overlain by 

Paleozoic sedimentary rocks of the St. Lawrence Platform and 

continue beneath this sedimentary cover for an unknown 

distance to the south and east.

Two major sequences of supracrustal rocks have been 

identified by Lumbers (1982) southeast of the Grenville 

Front, in Ontario. The older succession is confined to the 

northern two-thirds of the Province, corresponding to the



area designated by Wynne-Edwards (1972) as the Ontario 

Gneiss Segment. It consists mainly of deep-water siliceous 

clastic metasediments deposited during the Middle 

Precambrian between about 1800 and 2500 Ma ago. -The base of 

this sequence (Lumbers, 1978, 1982), consists of coarse 

clastic metasediments that are correlative with the lower 

part of the Huronian Supergroup in the Southern Province. 

This Middle Precambrian metasedimentary succession was 

subsequently intruded by a complex suite of anorthosite 

rocks termed the Algonquin Batholith (Lumbers 1982, 

Schwerdtner and Lumbers 1980) with the major phases of 

intrusion between 1400 and 1500 Ma old (Krogh and Davis 

1969b; Lumbers and Krogh 1977). All the rocks, including 

the intrusive rocks, have been deformed into a complex 

series of gneisses as a result of later metamorphism and 

deformation. The younger Late Precambrian accumulation of 

supracrustal rocks dominates the southeastern portion of the 

Grenville Province in Ontario and comprises part of the 

Central Metasedimentary Belt (Wynne-Edwards 1972) . As 

several major stratigraphic subdivisions within stratified 

rocks of the Central Metasedimentary Belt in southeastern 

Ontario can be recognized, another term, the 'Grenville 

Supergroup 1 , has been adopted (Moore and Thompson 1972, 

1980; Wynne-Edwards 1972). The principal exposures comprise 

metamorphosed units of volcanic, carbonate, and calcareous 

and non-calcareous siliceous clastic sedimentary units. The



Grenville Supergroup is the largest and thickest of the 

metavolcanic-metasedimentary sequences known to occur in the 

Grenville Province and contains the greatest concentration 

of metallic mineral deposits. This represents the only 

portion of the Grenville which contains stratigraphic units 

that have been correlated over any significant area, and 

where the geologic history has been documented with any 

degree of certainty (Sangster and Bourne 1982). Stratified 

rocks of the Grenville Supergroup are separated from the 

Middle Precambrian basement, a paragneiss-intrusive complex, 

by a major northeast-trending zone of tectonic deformation 

which is coincident with and obscures a major unconformity 

interpreted by Lumbers (1982) to separate the two 

supracrustal accumulations.

The Grenville Supergroup

Lithostratigraphic subdivisions of the Grenville 

Supergroup have been proposed by several workers in selected 

parts of the area (see Table 1). In many cases the 

stratigraphy is not formally defined and correlations 

between formations are not known with certainty. The 

Anstruther Lake Group (Bright 1976, 1977), includes a 

succession of metasedimentary gneisses at the base of the 

Grenville Supergroup in the Anstruther-Cardiff area, and has 

an estimated thickness of about 1500 metres in the Renfrew 

County area (Lumbers 1982), to the north. The basal 

accumulation which locally contains clasts similar to the
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Table 1: Formations of the Grenville Supergroup exposed in southeastern
Ontario/ (Hermon and Mayo Groups after Lumbers, 1967b, Flinton Group after Moore and 
Thompson, 1972; Moore and Thompson, 1980)

Group Formation Description

Flinton

Stewart 
Madoc 
Fernleigh 
Meyers Cave

Lessard 
Bishops Corners

Mayo

Lasswade 

Apsley

Dungannon

marble, graphitic marble
pelite
thin-bedded black shale and limestone, pyritic in part
dolostone, limestone, dolostone conglomerate, black
pyritic shale

calcareous and non-calcareous feldspathic sandstone 
basal, hematitic quartzite (locally cross-bedded) 
quartzite-pebble conglomerate and shale

UNCONFORMITY
marble, minor calcareous metasandstone and metasiltstone,
rare recrystallized chert
poorly sorted feldspathic metasandstone with upper and
lower members of calcareous metasandstone and
metasiltstone

BO* marble; remainder mainly calcareous metasandstone and 
metasiltstone, poorly sorted feldspathic metasandstone, and 
rare recrystallized -chert; mafic metavolcanic flows and iron- 
formation rare near base of formation overlying Tudor 
metavolcanic rocks

Burnt Lake mainly rhyolitic, trachytic, dacitic, and andesitic 
metavolcanic rocks with minor metabasaltic flows; 
lensoid marble units and sandy siliceous metasedimentary 
rocks found locally

Hermon
Turriff

Vansickle

Oak Lake

Tudor

75% pillowed basaltic and andesitic metavolcanic flows; 
remainder dacitic and felsic flows and pyroclastic rocks, 
and minor iron-formation

mainly poorly sorted feldspathic metasandstone locally with 
abundant marble, felsic and mafic Hermon metavolcanic rocks, 
metaconglomerate, and well sorted quartz-rich metasandstone; 
arkosic metasedimentary rocks commonly associated with felsic 
metavolcanic rocks

mainly metamorphosed felsic pyroclastic rocks and arkose with 
some mafic and felsic metavolcanic flows; rare marble and 
metaconglomerate in upper part of formation

mainly metamorphosed, pillowed, basaltic and andesitic flows



underlying Algonquin Batholith is interpreted by Lumbers to 

lie unconformably in the metasedimentary and meta-igneous 

gneisses of the Ontario Gneiss Segment. In the 

Bancroft-Madoc area the Hermon Group and the overflying Mayo 

Group, which are in large part coeval, (Lumbers 1967) have a 

minimum combined thickness of about 8,200 metres. They are 

characterized by predominantly volcanic and carbonate 

sedimentary rocks respectively (Table 1), with intercalated 

siliceous clastic units. A U-Pb age of 1310*15 Ma (Silver 

and Lumbers 1966) for a felsic volcanic member of the 

lowermost Tudor Formation, dates the base of the Hermon 

Group in this area. Whole-rock RB-Sr age dating of mafic 

metavolcanics of the Tudor Formation (Bell and Blenkinsop 

1981) indicates deposition occurred about 1250 Ma ago.

THE GRENVILLE SUPERGROUP IN THE STUDY AREA

Metavolcanic rocks correlative with the Tudor Formation 

represent the oldest unit within the study area and consist 

of fine-grained amphibolites, hornblende schists and a 

succeeding basaltic andesite assemblage. Bedded to massive 

basaltic metasedimentary rocks are interlayered with the 

raetabasalt, primarily near the middle of succession. The 

abundance of pillows and the presence of overlying thin 

marble horizons suggests a subaqueous environment of



deposition. The Tudor Formation passes upwards into 

meta-andesite flows, lapilli tuffs, tuff breccias and 

clastic metasediments in the northwest part of the study 

area. Overlying the andesite flows are metadacit'e flows and 

pyroclastic rocks which in turn are overlain by pyroclastic 

rocks of rhyolitic composition south of Mazinaw Lake (Moore 

and Morton 1980b). Moore and Morton (1980a) have identified 

two volcanic centres (1) south of Mazinaw Lake and (2) south 

of Harlowe. The abundance of dacite to rhyolite dykes 

within genetically-related volcanic and pyroclastic rocks as 

well as a decrease in fragment size away from the centres 

are criteria used for identifying the two volcanic centres.

A variety of metasediments are associated with the 

volcanic assemblage in these areas including those 

intermediate to silicic in composition within the volcanic 

centre south of Mazinaw Lake and sulphide-graphite 

metasediments within the metabasalt sequences south of 

Harlowe. Locally the metadacite stocks and dykes in these 

areas contain disseminated pyrite and chalcopyrite and are 

cut by quartz-biotite-potassic feldspar stringers carrying 

pyrite, chalcopyrite and bornite.

Carbonate raetasediments unconformably overlie and are 

intercalated with the metavolcanic succession east of 

Highway 41 in Barrie and Clarendon Townships (Fig. 1). The 

carbonates consist of massive to layered, fine to 

coarse-grained dolomitic, and calcitic marbles. Numerous 

gold and base metal (lead, zinc, copper, antimony, arsenic
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and tungsten) occurrences are associated with the marble 

units. Mineralization predominantly occurs as 

disseminations within concordant to subconcordant 

quartz-carbonate veins and stringers located a fe*w hundred 

metres above the contact with the underlying metavolcanics.

In the study area the Flinton Group is preserved within 

a series of narrow synclines which extend discontinuously 

from Madoc northeast to Flower Station (Fernleigh Syncline, 

Moore and Thompson, 1972), a distance of more than 100 km. 

The Flinton Group overlies an angular unconformity described 

by Moore and Morton (1980), who cite field evidence which 

include:

1. the truncation of older units including intrusives by 

the base of the Flinton Group .

2. the total absence of igneous intrusions or extrusions 

within the Group

3. opposed attitudes of pre-Flinton and Flinton rocks.

Dominant lithologies include quartzites, conglomerates, 

calcareous and non-calcareous pelitic metasedimentary rocks 

and marbles. Moore and Thompson (1980) have defined six 

formations within the Flinton Group (Table 1). The Bishop 

Corners Formation is well represented throughout the study 

area and consists of five members; pelitic schist, 

quartzite, quartzite pebble conglomerate, micaceous



quartzite and white quartzite pebble conglomerate. 

Quartz-muscovite schist represents the dominant lithology in 

Clarendon and Palmerston Townships, while the overlying
*

white fine-grained quartzite and oligomictic 

metaconglomerate dominates exposures in Barrie Township.

The Myer Cave Formation, a pale grey fine-grained 

dolomite marble, abruptly overlies the Bishop Corners 

Formation in the Fernleigh Syncline. Pelitic metaclastics 

and carbonate-clast conglomerate horizons comprise the 

uppermost units of the formation. Overlying the Myer Cave 

Formation, a biotite-carbonate schist of the Fernleigh 

Formation occupies the core of the Fernleigh Syncline. To 

the southwest, in the area of Flinton, the Bishop Corners 

Formation is overlain by calcareous metaclastics and 

plutonic pebble conglomerate of the Lessard Formation.

Pegmatites cut the Bishop Corners and Lessard 

Formations near the southern end of the Flinton Synclinorium 

as well as the Bishop Corners Formation within the Ompah 

Syncline to the northeast (Moore and Thompson, 1972). The 

late pegmatites have been assigned an age of 1027*25 Ma and 

Moore and Thompson (1972) have concluded that the Flinton 

Group was deposited between 1027*25 Ma when the Addington 

Granite was emplaced.
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INTRUSIVE ROCKS

Mafic and ultramafic intrusive rocks ranging in age 

from 1500 to 1100 Ma (Lumbers and Krogh 1977), intrude the
*

Tudor Formation and represent the earliest intrusive event 

in the study area.

Intermediate intrusive rocks are common throughout the 

pre-Flinton section of the Grenville Supergroup and are 

concentrated near the volcanic centre south of Mazinaw Lake 

and within the dacite-andesite assemblage of volcanic rocks 

south of Kashwakamak Lake. Moore and Morton (1980a) 

describe the presence of basalt and andesite fragments 

within the dikes and postulate that these are high level 

intrusions probably related to andesitic volcanism.

A series of intrusions comprising granodiorite, 

diorite, quartz diorite, trondhjemite and derived gneisses 

(Moore and Morton, 1980) cut the volcanic succession in the 

study area. These include the Northbrook (Cross Lake) and 

Elzevir Batholiths, the Skootamatta Stock and the Mazinaw 

Granite.

The former is a metamorphosed granodiorite batholith 

covering 400 km2 within a series of three 

northeasterly-trending belts which extend east from 

Clarendon Lake in Barrie Township to Palmerston Township 

(Cross Lake Batholith). The southernmost belt continues 

southwestward into Elzevir Township (Northbrook Batholith).

The Elzevir Batholith covers approximately 300 km^ in
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Elzevir, Anglesea, Grimsthorpe and Kaladar Townships and is 

regionally dominated by granodiorite. The Elzevir 

Batholith, together with the Skootamata Stock, the Mazinaw 

Granite to the north and the Northbrook Cross Lake Batholith 

represent a substantial intrusive complex which surrounds 

the pre-Flinton volcanic-sedimentary succession and is 

intrusive into it, particularly the lowermost portions.

The Mazinaw Lake Granite is best exposed on the east 

and west side of Mazinaw Lake and underlies the northern 

portions of Anglesea and Barrie Townships. It lies 

immediately north of a series of dacite and rhyolite flows 

and andesitic to dacitic tuffs which constitute the 

Pringle-Mazinaw Lake volcanic centre. The Skootamatta 

Syenite underlies approximately 80 km in the centre of 

Anglesea Township and is intrusive into mafic metavolcanics 

and the Elzevir Batholith.

The presence of felsic plutonic clasts within the 

Flinton Group and the absence of intrusions within the group 

indicates that the aforementioned felsic intrusives precede 

deposition of the Flinton Group. Syn- and post-raetamorphic 

veins cut most of the rock units of the Grenville 

Supergroup. Syn-metamorphic veins are typically concordant 

and discordant when folded. Post-metamorphic calcite and 

quartz veins occupy shear zones and fractures and are host 

to a number of base and precious metal showings. Calcite 

veins contain minor amounts of quartz, pyrite, barite and
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trace fluorite, galena and sphalerite and quartz veins 

contain minor amounts of calcite, tourmaline, pyrite and 

trace chalcopyrite and sphalerite.

*

STRUCTURE

The structure of the map-area is dominated by the 

unconformity below the Flinton Group and the surrounding 

felsic plutonic complexes.

Pre-Flinton successions lie within a broad,

northeast-trending syncline which closes to the west and is 

surrounded by a series of later intrusions. The emplacement 

of the plutonic complexes may have been contemporaneous with 

the development of a pre-Flinton fabric. This is best 

exemplified where disoriented xenoliths of Tudor 

metavolcanics occur within the Elzevir batholith and exhibit 

a schistosity similar to that of the intrusion (Moore and 

Morton, 1980a) .

The first phase of post-Flinton deformation, DI, is 

represented by northeast-trending isoclinal folds whose 

foliation parallels their axial trace. The Flinton 

Synclinorium is upright while the Fernleigh Syncline is 

overturned steeply southeastward. Subsequent refolding has 

developed a second post-Flinton deformation, D2, which has 

resulted in more open northeast-trending structures.

Gently plunging (10 0 -30 0 ) kink bands and crenulations 

within the Bishop Corners metapelites commonly
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infilled with quartz-carbonate and muscovite-quartz veins 

may be indicative of a third deformation phase, D3.

METAMORPHISM

Metamorphic grade generally shows an increase to the 

east (Figure 2). Porphyroblasts and matrix within the 

Bishop Corners metapelites coarsen eastward and relict 

textures within metavolcanics progressively disappear 

(Sethuraman and Moore 1973). The latest metamorphic event 

peaked approximately 1100 to 1000 Ma ago throughout most of 

the study area in the intermediate pressure conditions of 

the upper almadine-amphibolite facies (Lumbers 1967). 

Greenschist metamorphism associated with the Hastings 

"metamorphic loww in the Madoc area extends northeastward 

throughout the Tudor metavolcanics in the central and 

eastern portions of Anglesea Township. According to Moore 

(1967), the isograd separating greenschist and amphibolite 

facies occurs in the region between Bishop Corners and 

Marble Lake (Fig. 2) in western Barrie Township.

Major faults in the map area parallel the

Ottawa-Bonnechere graben system and are represented by the 

Plevna Fault which strikes northwest and is expressed by a 

topographic relief of approximately 30 metres (Smith, 1956, 

p.24). Small scale faults have been noted by Moore and 

Morton (1980) within quartzites at the Ore Chimney Mine and
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are believed to be synchronous with DI foliation. Two sets 

of major north-trending lineaments have been noted by Moore 

and Morton (1980b) which occur within the Tudor 

raetavolcanics in Anglesea Township and along the "east shore 

of Mazinaw Lake.

REGIONAL TECTONIC HISTORY

The relationship between various tectonic elements in 

the map area are best summarized by Moore and Morton (1980), 

Moore and Thompson (1980) and on a larger scale Sangster and 

Bourne (1982). The events can be best summarized as 

follows:

1. Extrusion of a thick succession of submarine tholeiites 

followed by progressively more silicic tholeiites, 

carbonate deposition and/or calc-alkalic volcanics 

commencing about 1300 Ma ago. The duration of 

volcanism cannot be assigned a precise age but it is 

generally believed to have persisted until 

approximately 1225 to 1250 Ma ago,

2. Associated with the waning stages of volcanism,

emplacement of diorite and granodiorite plutons which 

occurred between 1250 and 1100 Ma ago with subsequent 

metamorphism and deformation decreasing outward from 

narrow aureoles.

3. Continued with uplift detritus was laid down along a 

northward paleoslope as evidenced by a facies 

transition of fluvial sedimentation in the south to 

shallow marine in the north.
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Following deposition of the Flinton Group about 1080 - 

1050 Ma ago, the entire Grenville Supergroup was subjected 

to regional (DI) deformation producing a prominent 

northeast-trending, structural fabric. The emplacement of 

pegmatite dikes and sills about 1050 - 1000 Ma ago in zones 

of high grade regional metamorphism (predominantly east of 

the map area and in the Bancroft region) mark the final 

event in Proterozoic tectonism in the Grenville.

A continental collision-subduction model has been 

proposed by Brown et al (1975) to explain the deposition of 

the Grenville Supergroup who suggest that the mature clastic 

sediments of the Flinton Group represent the first tangible 

evidence of continentally derived sediments.

Moore and Thompson (1980) explain the limited extent of 

the Flinton Group by classifying it as a tensional regime 

with possible genetic equivalents in the Frontenac Axis to 

the east and the Mont Laurier Basin to the north.
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PROPERTY DESCRIPTIONS
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PROPERTY DESCRIPTIONS 

l* The Bardie Property

INTRODUCTION

The Hardie property represents one of a series of gold 

and base metal properties in Barrie and Clarendon Township 

located along or near the junction between the Flinton Group 

of sediments and the older underlying metavolcanics and 

metasediments.

The property is located in lot 3, concession X, Barrie 

Township, approximately 4 kilometres east of Fernleigh and 

one kilometer north of highway 506 (Fig. 1). It can be 

reached by a logging road which is located at the 

easternmost end of Mississagagon Lake off highway 506 (NTS 

31 C/14). Previous work on the property consists of a 

series of pits and trenches and a small amount of diamond 

drillina (3.8.7 metres) performed in 1979-1980.

A series of assays revealed gold values ranging from 

trace to 5.7 ounces per ton and silver values up to 46.75 

ounces per ton.

Mineralization at the Hardie property occurs within the 

two lowermost formations of the Flinton Group, the Bishop 

Corners Formation, a pelitic assemblage, and the overlying 

Myer Cave Formation, composed dominantly of dolomitic 

marble. Other properties located a few kilometers to the



west, along the same contact include The Barrie Syndicate in 

lots 6-9, Concession X, Barrie Township and the Mazinaw Base 

Metals prospect in Lot 12, Concession VIII, Barrie Township, 

both hosted within dolomitic marble of the Myer Cave
*

Formation.

GEOLOGY

The Hardie Property is underlain by marbles with 

metaclastic interbeds commonly intruded by mafic to 

intermediate dikes (Figure 3). The marble (Unit 1) is light 

grey to white, fine-grained (0.5 - 1mm), well foliated and 

contains tremolite laths up to 0.5cm in length which 

constitute up to 10% of the rock in places.

The metaclastics (Unit 2) which occur as interbeds 

within the marble and overlie them,' consist of very fine 

(less than O.lmm) to fine-grained (0.1-0.5mm) biotite 

quartzofeldspathic paragneisses. Biotite and 

quartzofeldspathic layers define the compositional layering 

which is generally between 0.5cm and lcm thick. Concordant 

quartz veins have locally altered the paragneisses to 

quartz-muscovite-epidote schists. The quartz veins are most 

likely associated with a quartz-feldspar porphyry sill (unit 

4) which has intruded the marbles, metaclastics and mafic to 

intermediate intrusive rocks.

The mafic and intermediate dikes and sills (unit 3) 

range from gabbros and amphibolites to diorites and diorite
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gneisses. Amphibolites represent the most common lithology 

and intrude the marble and metaclastic assemblage of rocks 

predominantly as a series of linear bodies ranging from a 

few metres in length to a maximum observed length of 100 

metres. The amphibolites are porphyritic to foliated quartz 

gabbros consisting of hornblende and plagioclase 

porphyroblasts up to 0.5cm within a fine-grained (0.5-lmm) 

groundmass of saussuritized and sericitized plagioclase with 

minor quartz (5 percent or less) and calcite. Where 

foliated the amphibolites show gneissic texture with the 

development of thin bands l centimeter or less of 

alternating hornblende and plagioclase. The development of 

dioritic phases along the margin of the mafic dikes and the 

quartz-feldspar porphyry most likely represents the result 

of assimilation between the two intrusives.

The quartz-feldspar porphyry (unit 4) is a fine-grained 

(0.1-0.5mm) to medium-grained (0.5-lmm) light grey to pink 

rock which compositionally grades between granodiorite and 

tonalite. Tabular to subrounded plagioclase phenocrysts up 

to 2mm in size and quartz 'eyes 1 0.5 to 1mm in size occur 

within a groundmass of fine-grained plagioclase and minor 

quartz. Minor hornblende and biotite (maximum 10i) impart a 

weak foliation to the rocks. Dioritic phases occur along 

the margins and within the centre of the quartz-feldspar 

porphyry unit which suggests that the felsic and mafic 

intrusives may represent simultaneous phases of different 

compositions.



The Bishop Corners Formation, which unconformably 

truncates the underlying quartz-feldspar porphyry, (unit 5) 

is a very fine to fine-grained quartz-plagioclase-muscovite 

pelitic schist with varying amounts of biotite, staurolite, 

kyanite, garnet and magnetite porphyroblasts. The pelitic 

schists are steely-grey, well-foliated and display marked 

changes in grain size and composition over a few centimetres 

in thickness. Staurolite and biotite are the most common 

porphyroblasts, ranging in size from 0.25cm up to 0.5cm and 

constituting between 5 and 10 percent of the rock. 

Magnetite is ubiquitous throughout, ranging between 2 and 10 

percent. Garnet and kyanite-rich horizons one to three 

metres thick occur within the sequence. The presence of 

regional kyanite and staurolite and the lack of the 

cordierite and andalusite places the rocks in the 

intermediate pressure faces series (Moore and Morton, 

1980a).

The lowermost 5 to 10 metres of the Bishop Corners 

Formation is highly silicified and altered to a 

quartz-muscovite-biotite gneiss. In thin section the gneiss 

contains about 5% staurolite porphyroblasts and has 

undergone considerable alteration with epidotization of the 

plagioclase and alteration of biotite to hematite. This 

sub-unit has a maximum exposed thickness of 25 metres and 

contains quartz-tourmaline hematite veins hosting 

chalcopyrite, pyrite and lesser tetrahedrite



mineralization. Approaching the contact with the overlying 

dolomites of the Myer Cave Formationr the Bishop Corners 

Formation contains minor calcite veinlets. A series of 

barren quartz veins (maximum thickness 0.5m) mark the 

contact between the two formations.

A few late r very thin (0.2m) granodiorite dikes intrude 

the Bishop Corners Formation and discordant quartz veins are 

associated with these intrusions. Barren concordant quartz 

veins are common throughout the pelitic assemblage, 

generally l to 5 cm thin and a few metres in length.

The Myer Cave Formation (unit 6) is a fine-grained, 

medium grey, foliated tremolitic dolomitic marble with 

calcareous interbeds. Maximum thickness of the Myer Cave 

Formation in Barrie Township is reported to be 20 metres 

(Moore and Morton, 1980); however, poor exposures preclude 

thickness estimates on the Hardie Property. Overlying the 

dolomites (sub-unit 6b) is a medium to dark grey, locally 

calcareous meta-pelite containing up to 10% combined pyrite 

and graphite. A series of trenches reveal concordant to 

sub-concordant quartz-calcite-treraolite veins within the 

dolomitic marble which most arsenopyrite, chalcopyrite, 

sphalerite, boulangerite, tetrahedrite and minor pyrite and 

tourmaline mineralization.

STRUCTURE

The Hardie property is located along the north limb of 

the northeast-trending Fernleigh Syncline which is steeply



overturned to the southeast (Moore and Morton 1980a). 

Moderately to steeply north-dipping axial planar foliation 

dominates exposures on the property. Exposures of the 

Bishop Corners Formation reveal two dominant periods of
*

deformation. The major phase, DI, occurs as axial planar 

foliation which parallels bedding, and the second phase, D2, 

is represented by folded DI surfaces, highlighted by 

ptygmatically folded quartz veins. 'S 1 folds are the 

dominant type among D2 folds and the limbs of the minor 

folds are generally subparallel (10-20 0 ) to Di foliation. 

Minor fold axes plunge gently (10-20 0 ) to the northwest. 

The unconformable nature of Flinton on pre-Flinton rocks is 

exhibited by truncation of the north-easterly trending 

quartz-feldspar porphyry at its westernmost limit by the 

basal Bishop Corners Formation. The metapelitic assemblage 

which constitutes the Bishop Corners Formation within the 

Fernleigh Syncline likely represents a distal facies 

equivalent of the quartzites and conglomerates present 

within the Flinton Syncline to the south.

Faulting is not a dominant structural component of the 

area and only one fault was mapped, along the eastern 

boundaries of property, showing a lateral displacement of 5 

metres. A steep scarp face clearly defines the fault plane.

MINERALIZATION

Two sets of mineralized quartz veins occur at the



Hardie Property: (1) a series of quartz-tourmaline-hematite 

veins within the lowermost Bishop Corners Formation which 

contain chalcopyrite, pyrite, minor tetrahedrite and 

sphalerite mineralization, and (2) Quartz-calcite-tremolite 

veins within the dolomites of the Myer Cave Formation 

hosting tetrahedrite, arsenopyrite, sphalerite, 

chalcopyrite, boulangerite and lesser pyrite and tourmaline.

In the former, trenches expose sparse mineralization 

along a 300 metre-long sheared contact. The shear zone 

consists of fine-grained quartz-biotite-muscovite gneiss and 

grades into metapelites of the Bishop Corners Formation over 

a distance of three to five metres. Alteration of the host 

rocks consists primarily of saussuritization and 

sericitization of the plagioclase and pervasive 

silicification with minor carbonatization. Segregation of 

biotite and quartz-plagioclase into thin layers a centimetre 

or less is strongly developed in the vicinity of the 

trenches. Within the shear zone are a series of concordant 

quartz veins (l-2cm average thickness, maximum 20 cm) and 

lesser discordant quartz veinlets which transect the 

foliation at high angles (040-100 0 (Plate 1)). 

Tourmalinization is ubiquitous along the margins of all 

quartz vein sets and is developed in the wall rocks, 

primarily along the biotite rich horizons. Massive 

amorphous tourmaline rims the major quartz vein (up to 20cm 

wide) located at the westernmost trench. Mineralization



Plate 1: Quartz-tourmaline veins in biotite meta-arkose
at the Hardie Property. Veins are predominantly 
concordant with minor subsidiary cross-cutting 
veins.
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here consists dominantly of 1mm to lcm blebs of chalcopyrite 

with lesser intergrown tetrahedrite within the cores of and 

along the margins of quartz-tourmaline veins. Minor pyrite,
*

specularite, and magnetite occupy similar environments. The 

greatest concentrations of chalcopyrite and tetrahedrite 

occur where breccia fragments of the host rock are enclosed 

within the greyish-white quartz veins. Patches of ankerite 

and muscovite are common within the brecciated portions of 

the veins. Polished sections reveal that chalcopyrite is 

the first and dominant phase of mineralization. 

Chalcopyrite occurs primarily as anhedral masses within 

cavities and along fractures. Minute rod-like sphalerite 

grains are present within chalcopyrite and are likely 

contemporaneous with chalcopyrite mineralization. 

Tetrahedrite occurs in minor amounts as anhedral space 

fillings after chalcopyrite and sphalerite. Late fractures 

containing fragments of chalcopyrite, sphalerite and 

tetrahedrite within a quartz-malachite gangue transect all 

cleavage traces. A sample containing chalcopyrite and minor 

tetrahedrite and pyrite from the westernmost trenches 

returned 1100 ppb gold (0.03 ounces/ton), 1.5 g/tonne (0.4 

ounces/ton) silver and Q.14% copper.

Another trench located 300 metres to the east reveals a 

similar sheared host rock with abundant thin ^lcm) quartz 

stringers over a 5 metre wide zone. Carbonatization and 

chloritization is more pervasive in this area and
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tourmalinization considerably less common. Mineralization 

is very sporadic consisting of chalcopyrite, minor 

tetrahedrite and pyrite. Assessment reports indicate that 

the highest gold values from the Hardie Property originate 

from this trench (up to 5.70 ounces per ton) (Assessment 

Files Research Office, Ontario Geological Survey).

A sample collected by O.G.S. staff during the 1983 

field season assayed 0.44 ounces/ton gold, Sg/tonne silver 

(0.14 ounces/ton) and Q.25% copper.

The second set of trenches, located within the Myer 

Cave Formation, contains a series of quartz-carbonate- 

tremolite veins which extend discontinuously for 

approximately 300 metres. The veins occur within 

plastically deformed, very fine-grained ^O.lmm) light grey 

to buff coloured dolomite. White to light grey 

discontinuous quartz stingers l to 3cm wide are generally 

fragmented into blebs l centimetre or less from folding of 

the dolomitic marbles. Medium grained white calcite and 

dolomite stringers 0.5cm to 5cm wide occur along the margins 

of quartz veins and as concordant bands within the 

dolomite. Coarse feathers of tremolite up to 2cm in length 

are common along the margins of the calcite and dolomite 

stringers.

Mineralization consists dominantly of arsenopyrite and 

tetrahedrite which are disseminated as l-2mm crystals 

generally in amounts of l* or less within quartz stringers.
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The arsenopyrite crystals are euhedral showing the 

characteristic triangular cross-sections and well-developed 

striations along crystal faces, while tetrahedrite exhibits 

curved crystal faces and a slightly blue tarnish. 

Chalcopyrite, sphalerite, pyrite and boulangerite are less 

common, but more conspicuous due to their occurrence as 

coarse crystal aggregates. Chalcopyrite occurs as 

disseminations 1mm in size or less within the quartz veins 

and is often intimately associated with tetrahedrite. 

Pyrite occurs both as fine disseminations and coarse 

aggregates with chalcopyrite up to a size of 2cm within the 

coarsely crystalline dolomite. Boulangerite is disseminated 

as prismatic, striated dark grey crystals averaging l to 5mm 

in length as within dolomite stringers and as coarse 

aggregates up to 2cm in length associated with prismatic 

tremolite crystals.

Stratiform sphalerite occurs within calcite bands 0.5 

to lcm wide. Disseminated aggregates of sphalerite 1mm up 

to 0.5cm occur within the quartz and dolomite stringers. 

Tourmaline is present in very minor quantities as l to 3mm 

prismatic, reddish-brown crystals within the quartz 

stringers. A sample taken from the westernmost trench 

adjacent to an abandoned gravel pit (see Figure 3) returned 

0.16 ounces/ton Au, 21.1 ounces/ton Ag, 2.6^ copper, l.(^ 

zinc and Q.33% lead.

The dolomitic marbles are poorly exposed and pits north
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and east of the gravel pit reveal only trace tetrahedrite, 

sphalerite, chalcopyrite and arsenopyrite mineralization in 

a similar quartz-carbonate-treraolite vein system within
*

deformed foliated dolomitic marbles. Trace disseminated 

sphalerite was seen in the easternmost pit where no vein 

systems occur. Similar mineralization is present in a 

number of showings within the Myer Cave Formation. The 

Nazinaw Base Metal occurrence located in Lot 12, Concession 

VIII, Barrie Township (a few kilometres west of the Hardie 

Property) and the Barrie Syndicate or International Property 

in Lots 6-9, Concession X, Barrie Township are 

gold-silver-lead-zinc properties located within 

quartz-carbonate veins in dolomitic marble.

The Mazinaw Base Metals property was prospected for 

lead and zinc and a shaft was reportedly sunk in 1937. A 

brief examination of the property revealed only a series of 

small dumps which contain dominantly sphalerite 

mineralization and lesser tetrahedrite, chalcopyrite, 

boulangerite and pyrite within quartz, calcite and 

crystalline dolomite stringers hosted by very fine-grained 

light grey dolomitic marble. The mineralized veins are 

located five metres south of the contact with pelitic 

schists of the Bishop Corners Formation. The schists have 

been silicified in the form of numerous quartz veins and 

stringers. Very high silver values have been reported from 

argentiferous galena (Meen, 1944) at the property. No
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galena was observed at the property and a sample believed to 

contain galena was identified as tetrahedrite (personal 

communication, W. Hicks, Mineralogist, Ontario Geoscience
*

Laboratories). A sample from the dump yielded 1.34% Pb, and 

traces of gold, silver and copper values. A sample taken by 

T. Carter (in press) in 1979 contained S.8% Pb, G.5% Zn and 

greater than 2000 ppm arsenic and antimony.

The Barrie Syndicate or International property was 

explored and developed in 1902 with the sinking of two 

shallow shafts and several pits. Dumps presently obscure 

exposures of the Myer Cave Formation but dump fragments 

reveal very fine-grained light grey massive to weakly 

foliated dolomitic marble and lesser fine grained dark grey, 

thinly bedded magnetic greywacke. -Mineralization consists 

dominantly of tetrahedrite, sphalerite, chalcopyrite, pyrite 

and boulangerite as disseminations within narrow (*Clmm) 

dolomite marble laminations and within quartz and carbonate 

(calcite and dolomite) stringers. Several pits and one 

trench were located five to ten metres south of the contact 

with the Bishop Corners Formation. Numerous concordant to 

subconcordant quartz veins (l to 2 metres thick) and quartz 

stringers (l to 2mm) occur within the uppermost portions of 

the staurolite and garnet mica schists. A sample from the 

dump assayed X.6% Pb, Q.11% Zn, trace gold, silver and 

copper values, and in excess of 1000 ppb arsenic and 

antimony.
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CONCLUSIONS

The abundance of base and precious metal showings 

within or immediately underlying the Flinton Group indicates
*

significant economic potential exists along this geological 

contact. The majority of the carbonate-hosted showings 

occur along a 14 km strike length of the Myer Cave Formation 

(Moore and Morton, 1980) and contain a style of 

mineralization similar to that at the Hardie Property. The 

presence of mineralization at the very base of the Flinton 

Group (Bishop Corner Formation) represents a minor departure 

from the majority of these showings.

Both sets of mineralized veins at the Hardie Property 

are concordant to subconcordant and occur within minor shear 

zones which are likely attribute to rock ductility 

contrasts. The discontinuous nature of the carbonate hosted 

veins is likely the result of plastic deformation which 

dissipates stress. The different vein mineralogy between 

the two sets of showings reflects the different metamorphic 

mineral assemblages of the host rocks. The abundance of 

metamorphic tourmaline within the Bishop Corners 

metapelites, has been attributed to the presence of 

boron-rich clays (Moore and Morton, 1980a) and may explain 

the presence of tourmaline within mineralized quartz veins 

along the basal sections of the Bishop Corners Formation. 

Similarly the gangue mineralogy of the carbonate-hosted 

veins (quartz-carbonate-tremolite) is consistent with the
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metamorphic mineralogy of the Myer Cave dolomites. The 

abundance of antimony sulphides (tetrahedrite, boulangerite) 

within carbonate-hosted showings is also reflective of host
*

rock composition of many carbonates in the Grenville 

(Sangster, 1970). The abundance of metamorphically- 

generated concordant quartz veins throughout the siliceous 

Bishop Corners Formation suggests a mechanism for the 

generation of mineralized concordant quartz and 

quartz-carbonate veins along dilatant shear zones. Sangster 

(1970) has cited the compatibility of the elemental content 

of veins and their host rocks as evidence for local 

derivations of mineralization. Carter (1981), from detailed 

studies in the Lavant-Darling area, has indicated that vein 

formation and mineralization likely occurred during 

retrograde metamorphism. The stratiform nature of 

sphalerite mineralization, and to a lesser extent 

tetrahedrite and arsenopyrite mineralization within the Myer 

Cave dolomitic marbles may represent the remobilization of 

pre-existing sulphides. Overlying pyrite-muscovite   

graphite schists together with minor disseminated sphalerite 

within the dolomite marbles represent two sulphides present 

as accessories within adjacent rocks. The presence of a 

regional unconformity at the base of the Flinton Group, 

however, represents the major channelway through which 

metamorphically derived mineralized solutions could pass. 

Exploration for vein-hosted and stratiform precious metal
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and sulphide deposits should be concentrated within shear 

zones and other zones of structural displacement along such 

major unconformities. The Hardie Property represents an 

example of this style of mineralization.
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2* Webber-Boerth-James Properties

INTRODUCTION
*

The Webber, Boerth and James properties (Figures 4 and 

5) represent three series of gold-bearing quartz veins 

within a similar stratigraphic-structural setting. All 

occur within interbedded marbles and metaclastics along the 

north limb of the Fernleigh Syncline (Pauk and Mannard, 

1982) between Lot 28, Concession IX and Lot 33, Concession 

IV, Clarendon Township.

The Webber occurrence, located in Lot 28, Concession IX 

contains arsenopyrite and lesser pyrite and tourmaline 

within a narrow (maximum thickness 0.3m) quartz vein within 

biotite gneiss, located immediately north of the contact 

with marbles. The quartz vein is concordant, dips 

vertically and has been trenched for 45 metres with a shaft 

sunk at its easternmost end.

The Boerth Mine, located approximately a half kilometre 

east of the Webber occurrence in the eastern half of Lot 29, 

Concession VIII, has an illustrious history dating back to 

1899 when two shafts were sunk and a mill erected. Two 

smaller shafts were sunk in 1901 and since then only minor 

drilling, geological mapping and geophysical surveys have 

taken place. Detailed descriptions of development work at 

the Boerth Mine are discussed in Malczak et al. (in press, 

MDC Report). Total production at the mine consisted of 13
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ounces of gold valued at 3208.00 (MMR Statistical Files, 

Toronto) in 1900.

Mineralization consists of arsenopyrite and lesser
*

pyrite within a series of discordant quartz-ankerite- 

tourmaline veins which vary from 10cm to 50cm in width 

within interbedded metagreywackes, laminated metasiltstones 

and marbles occasionally cut by thin (0.3m - 1m) amphibolite 

dikes. Native gold was reported earlier but has not been 

substantiated.

The James occurrence (Figure 5), located 5 kilometers 

northeast of the Boerth Mine in the south half of Lot 33, 

Concession IV, Clarendon Township contains chalcopyrite with 

lesser pyrite, sphalerite and galena within heavily 

silicified and brecciated tremolitic dolomitic marbles. Two 

shafts have been sunk on a 3 metre-wide quartz vein within a 

series of marbles located 100 metres south of the contact 

with metaclastics.

GEOLOGY

The Webber, Boerth and James properties lie along the 

north limb of the Fernleigh Syncline which extends north 

east to Dalhousie Township and west to Barrie Township. 

Regional geology parallels the northeasterly-trending 

Fernleigh Syncline (see Figure 1).

Exposures in the vicinity of the occurrences consist of 

interbedded marbles and metaclastics which are overlain by
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the Flinton Group of metasediments comprising, in ascending 

order: the Bishop Corners Formation, a thin assemblage of 

pelitic schists, the Myer Cave Formation, composed of 

dolomitic marbles and overlying pyritic schists and the 

Fernleigh Formation, a biotite-carbonate schist which 

occupies the core of the Fernleigh Syncline.

Carbonate metasediments (Unit l, Fig. 4) underlie a 

large area both north and south of the Fernleigh Syncline 

and consist of marbles, dolomitic marbles and 

calc-silicate-bearing marbles with subordinate interbeds of 

meta-arkose and metasiltstone. The dominant lithology 

within this unit is a laminated, very fine-grained light 

grey marble finely interbedded with white medium grained 

(0.5 - 1mm) and coarse grained Olmra) massive crystalline 

marble in layers ranging in thickness from one to ten 

centimetres. Interbeds of very fine-grained light grey 

silty dolomite and fine grained biotite meta-arkose and 

metasiltstone are common, especially nearing the contact of 

thick metaclastic assemblages. Foliation within the 

carbonate metasediraents is well-developed but highly 

variable. Quartz veins within the marbles generally 

parallel local foliation and are discontinuous and lensoid 

in nature. Tremolitic horizons up to a few centimetres 

thick are developed in the vicinity of quartz veins and 

within dolomitic marble interbeds. Rusty-weathering 

muscovite schists occur in minor amounts, generally as lcm
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to 0.5m thin interbeds with very limited lateral extent.

Clastic metasediments (unit 2) are interbedded within 

laminated marbles in the vicinity of the Webber and Boerth 

Properties and overlie them to the south. Lithologies 

include thinly bedded very fine to fine-grained biotite 

meta-arkose, meta-greywacke and laminated metasiltstone. 

The meta-arkose-metagreywacke is the dominant lithology and 

weathers to a buff to light grey-brown colour. 

Discontinuous concordant quartz stringers are common within 

this unit and frequently contain minor disseminated pyrite, 

magnetite and hematite. In thin section the meta-arkose 

contains 25 to 35% altered (sericitized and saussuritized) 

plagioclase grains, 50 to 60% iriterstital quartz, 2 to 5% 

muscovite, biotite and chlorite and detrital pyrite and 

tourmaline K^). The laminated metasiltstone occurs in 

subordinate amounts within a meta-arkose, generally as 

interbeds a few centimetres up to a few tens of metres 

thick. This unit contains a higher proportion of 

plagioclase (50 to 60%) , is slightly calcareous (3 to 5% 

calcite) and exhibits a ductile style of deformation as 

opposed to a more brittle style within the more quartzose 

meta-arkose-metagreywackes. Laminated very fine-grained to 

fine-grained marble interbeds (unit 1) are common within the 

clastic assemblage, generally as discontinuous beds a few 

metres to tens of metres thick. A marble lense lies within 

a dominantly metaclastic sequence at the Boerth Mine 

(Fig.4).
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Foliation is parallel to bedding and is poorly to 

moderately well-developed within meta-arkose to 

metagreywacke lithologies and well-developed within 

metasiltstones. A secondary foliation which transects 

bedding is developed locally as observed immediately north 

of the Boerth Mine where a lineation transects bedding at 

angles between 060 0 and 090 0 . The lineation may represent 

an extension of the shear system present at the Boerth Mine.

Intruding the marbles and metaclastics are a series of 

small metagabbro to metadiorite dikes and sills (unit 3). 

These intrusions are minor and generally occur as l to 20 

metre wide sill-like bodies which extend from a few metres 

up to 60 metres in length. Metamorphism has altered the 

rocks to fine-grained, weakly foliated hornblende- 

plagioclase * garnet gneisses which in thin section reveal a 

maximum of 5 to 10% quartz and contain dominantly hornblende 

(40-70%) and untwinned plagioclase (30-40%) (albite- 

oligoclase) segregated into gneissic layers. Garnet 

porphyroblasts up to lcm in diameter commonly occur in 

quantities up to 1(^'. Quartz, quartz-tourmaline and 

quartz-calcite veins are commonly associated with the 

intrusives.

Unconformably overlying the raetaclastics and marbles to 

the south is 'a 10 to 50 metre thin band of the Bishop 

Corners Formation, composed of pelitic schists. This unit 

is similar in character to the quartz-muscovite biotite *
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staurolite r garnet, kyanite schists at the Hardie Property 

except for the development of a plagioclase porphyroblast 

rich horizon. This horizon is best developed in the 

lowermost portions of the formation and contains 10 to 2(^
*

albite-oligoclase (Moore and Morton, 1980a) as 

porphyroblasts l to 3cm in diameter within a very well 

foliated quartz-muscovite rich matrix. The overlying Myer 

Cave Formation consists of massive to laminated very 

fine-grained crystalline marble and silty fine-grained 

marble. The two lithologies are commonly interbedded on a 

centimetre scale and occasionally attain thicknesses of 

10cm. Minor interbeds of very fine-grained silty dolomite 

occur throughout the marbles. Rusty weathering 

pyrite-muscovite schists occur as l to 5cm thick 

discontinuous ^lm) interbeds and fragments. The rusty 

schists are light grey, very fine-grained and commonly occur 

as remnant S folds within the marbles. The schists become 

more dominant within the upper portions of the Myer Cave 

Formation and represent a mappable sub-unit (unit 4b) 50 to 

200 metres thick approaching the contact with the overlying 

biotite-carbonate schists of the Fernleigh Formation. The 

rusty schists are laminated (0.5 - lcm), pyritiferous (up to 

10%) and of an increasingly calcareous nature approaching 

the contact of the Fernleigh Formation. The Fernleigh 

Formation is a dark grey, very fine-grained laminated to 

thinly bedded calcareous and locally dolomitic biotite
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schist. The alternating quartz-rich and carbonate-rich 

horizons impart a ribbed texture to the schist.

STRUCTURE

The Webber, Boerth and James properties lie north of 

the north limb of the northeast-trending Fernleigh Syncline 

(Fig. 1) which is steeply overturned to the southeast. 

Moderately to steeply north-dipping axial planar foliation 

which essentially parallels bedding dominates 

metasedimentary sequences in the region of the Webber and 

Boerth properties. This represents the first phase of 

deformation (DI) which produced narrow

northeasterly-trending isoclinal folds like the Fernleigh 

Syncline. A second phase of folding (D2) has resulted in 

more open northeast-trending structures such as the Plevna 

synform and antiform northwest of the map area and the Cross 

Lake antiform to the southeast (Pauk and Mannard, 1982). 

All major structures plunge gently northeast (10 0-30 0 ). 

Faults are not prominent in the area and none were mapped in 

the vicinity of the properties. The only major fault in the 

area, the Plevna fault, trends northwesterly and parallels 

the Ottawa-Bonnechere graben system (Kay, 1942). Mapping on 

the property (scale 1:5000) revealed a set of 

northeasterly-trending folds (1) an antiform whose axis 

passes immediately north of the Webber and Boerth properties 

and (2) a corresponding synform approximately 200 metres to
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the south. The nose of the antiform lies approximately 5 km 

east of the Boerth mine where the northeasterly-trending 

metaclastic belt (unit 2) pinches out within an area 

underlain by dolomitic marbles (Plate 2). The James
*

Property (Fig. 5) lies within this sequence of plastically 

deformed dolomitic marbles. Rusty weathering schist 

interbeds within the laminated marbles (unit 1) commonly 

display variably plunging drag folds and abundant 

quartz-calcite veins in these areas. Flinton Group rocks 

(the Bishop Corners, Myer Cave and Fernleigh Formations) 

have undergone a more gentle regional style of folding 

compared with local folding within exposures at the 

Webber-Boerth properties. The truncation of the belt of 

marbles and metaclastics by the overlying Bishop Corners 

Formation defines the unconformable relationship between 

pre-Flinton and Flinton Group rocks. Di foliation within 

the pelitic schists of the Bishop Corners Formation is 

parallel or subparallel (010 0 -020 0 ) to bedding. The 

presence of a weak secondary axial planar foliation within 

some meta-arkose-metagreywacke exposures may reflect a 

second post-Flinton deformation, D2.

Metamorphism reaches upper amphibolite grade in the 

area and increases in a northeasterly direction (Fig. 2).

MINERALIZATION

Detailed mapping (1:1000) at the Webber and Boerth
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Plate 2: Antiformal fold in biotite metagreywacke lense 
within dominantly marble sequence, located l km 
east of the Boerth Mine.
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properties revealed a sequence of tightly-folded interbedded 

marbles and metaclastics. At the Webber property (Fig. 6), 

mineralization is confined to a 0.3 metre wide quartz vein 

which contains disseminated arsenopyrite ^^) and minor 

pyrite mineralization. The quartz vein trends N65 0 E and 

dips vertically to steeply north and has been exposed by 

trenching for 60 metres with a shaft at its easternmost 

limit. The vein is conformable within fine-grained biotite 

gneiss which has been significantly altered to chlorite 

along foliation planes. Mineralized fragments from the dump 

revealed some amphibolite gneiss, although no intrusive body 

was observed in the vicinity of the shaft. The biotite 

gneiss is located only 10 metres north of the contact with 

laminated marbles. Within the marbles are a number of thin 

(lcm to 3m, generally 10-20cm) interbeds of meta-arkose and 

metasiltstone which have undergone brittle fracture and 

contain minor disseminated pyrite within quartz stringers. 

A small pit has been sunk on a 2 metre long quartz vein 

which contains trace pyrite mineralization within a 5 

metre-wide meta-arkose interbed. Small drag folds and 

breccia fragments of clastic metasediments within 

plastically deformed marbles are common and demonstrate the 

contrasting modes of stress dissipation in the two rock 

types. Amphibolite gneiss (hornblende-plagioclase-biotite * 

garnet) dikes and sills occasionally intrude the 

metasediments with associated brecciation, and quartz and
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calcite veining. The metaclastic assemblage north of the 

Webber shaft is tightly folded and contains numerous 

quartz-hematite stringers within fractures. The Webber 

showing lies along the south limb of an antiformal fold 

which may explain the presence of shearing along the wall 

rocks. The presence of fragments of intrusive rocks on the 

dump indicates a small amphibolite sill may have intruded 

the metaclastics along this zone of weakness and acted as a 

possible source of mineralizing fluids. A sample from the 

dump at the Webber occurrence assayed 0.43 oz./ton Au, and 

greater than 1000 ppm arsenic.

Detailed mapping at the Boerth mine (Fig. 7 - adapted 

from Carter, in press) revealed a series of discordant 

mineralized quartz-tourmaline-ankerite veins across a 100 

metre wide zone of biotite meta-arkoses, metagreywacke and 

metasiltstones. The 40 to 50 metre-wide lens of metaclastic 

rocks thickens to the west and is bounded to the south and 

north by a dominantly marble sequence with interbedded 

metaclastics. Intruding the metasediments are a few small 

amphibolite gneiss dikes and sills (generally a few metres 

in length to a maximum of 100 metres long) similar to those 

present at the Webber occurrence.

The mineralized quartz veins range from a few 

centimentres to half a metre in thickness, are up to 50 

metres in length and are steeply dipping. The veins occur 

exclusively within the metaclastics and apparently are
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truncated at depth by calcitic marbles (Assessment Files 

Research Office, Ontario Geological Survey). A series of 

pits and trenches expose four quartz-tourmaline veins which 

contain minor disseminated arsenopyrite and pyrite and 

transect the bedding at angles between 060 0 and 080 0 (Plate 

3). An amphibolite gneiss (gabbro-diorite) dike which 

crudely parallels the trend of the quartz veins, intrude the 

metaclastic lens along its northerly contact with the 

marbles. The presence of numerous amphibolite fragments on 

the dump suggests that the intrusive rocks may have played a 

role in mineralization. The presence of a secondary 

foliation (D2), which transects the dominant DI foliation at 

a small angle (010 0 -020 0 ), in some metaclastic exposures 

immediately north of the Boerth Mine may explain the 

development of discordant mineralized quartz veins at the 

mine. Mineralized discordant quartz veins at the Boerth 

Mine contrast with concordant gold-bearing quartz 

(carbonate) veins which represent the dominant style of 

epigenetic-gold mineralization within the Grenville (Carter 

1984). A major northeasterly-trending antiform which lies 

immediately north of the Boerth Mine (Pauk and Mannard, 

1982) provides structural conditions under which mineralized 

solutions could be localized. A number of smaller 

occurrences (chalcopyrite, pyrite, sphalerite) north and 

south of this structure (Fig. 4) indicate a fairly extensive 

trend of mineralization. Chip samples taken from the four
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Plate 3: Discordant quartz-tourmaline stringers in
laminated biotite metasiltstoine at the Boerth 
Mine. Mineralized (arsenopyrite * pyrite) 
quartz-tourmaline-ankerite veins occur within a 
100 metre wide sequence of sheared meta-arkose 
metagreywacke and metasiltstones.
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veins at the Boerth Mine by Carter (in press) give a mean 

result of 0.91 oz. Au per ton, trace silver and 1333 ppm 

arsenic. Two small mineral occurrences located east of the 

Boerth Mine were sampled for gold, silver, and base metal 

mineralization. Two old shafts located 150 metres to the 

northeast contain minor disseminated chalcopyrite and trace 

pyrite and sphalerite mineralization within marbles which 

have been intruded by a mafic dike. A sample from the small 

dump adjacent to the shaft assayed 0.12 oz./ton Au and trace 

copper, silver and zinc. A pit located 600 metres southeast 

of the Boerth Mine within interbedded dolomitic marbles and 

metaclastics contain minor pyrite and trace chalcopyrite and 

tourmaline within quartz-calcite stringers. A sample from 

the pit contained 0.36 oz./ton Au and trace copper, zinc and 

silver.

Mineralization at the James property (Fig. 5) consists 

of sparsely disseminated chalcopyrite with lesser pyrite, 

sphalerite and galena within a series of concordant to 

subconcordant quartz veins within tremolitic dolomitic 

marbles. Two shallow shafts, 30 metres apart have been sunk 

on a dominantly barren quartz vein which varies from 0.3 

metres to 3 metres wide and extends for 50 metres in a 

northeasterly direction. The vein pinches and swells within 

brittely-deformed dolomitic marbles which occur 50 metres 

south of the lens of arkosic biotite gneiss. Amorphous 

clusters of tremolite border the quartz vein and occur in 

altered dolomite breccia fragments within the quartz vein.
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Breccia fragments also include arkosic clastic metasediments 

which are highly sericitized to a light green colour and 

contain minor chlorite along shear surfaces. Ankerite is 

common as amphorous masses associated with brecciated 

fragments of dolomite. The easternmost shaft contains a two 

metre-wide rusty weathering pyritic metasediment adjacent to 

the quartz vein which pinches out within dolomites.

A series of fine-grained amphibolite gneisses as 

observed in the vicinity of the Boerth and Webber 

occurrences may have played a similar role at the James 

property. A two metre-wide dike extends across a series of 

dolomitic marbles with minor interbedded metaclastics and 

transects the quartz vein south of the easternmost shaft. 

The presence of numerous other dikes and sills in the 

vicinity of the mineralized veins may explain the high 

degree of brecciation and silicification at the James 

Property. Competency differences between the marbles and 

the underlying biotite gneisses located immediately north 

of the shafts may have increased the degree of rock 

deformation during intrusion and/or tectonism. A small fold 

belt of Flinton Group pelitic schists (Bishop Corners 

Formation) located 400 metres to the east may represent a 

structural feature around which adjacent, more competent 

rocks were intensely deformed. The degree of brecciation in 

the dolomites at the James Property indicates that intense 

folding may have occurred. A sample from the western shaft 

contained 0.80 oz./ton Au, 12.6 oz./ton Ag, 1.6% Cu, and



trace lead and zinc. A sample from the eastern shaft which 

contained minor chalcopyrite and pyrite and trace galena 

returned values of 0.05 oz./ton Au, 1.35 oz./ton Ag, Q.23% 

Cu and trace lead and zinc.
*

Conclusions

The location of the Webber, Boerth and James properties 

along the north limb of the Fernleigh Syncline suggests that 

gold and base-metal mineralization at these properties is 

structurally controlled. A series of synformal and 

antiformal folds in the vicinity of the Webber and Boerth 

properties have brittely deformed metaclastic interbeds 

which lie within a dominantly marble sequence. Mineralized 

quartz-tourmaline and quartz-tourmaline-ankerite veins at 

the two properties are hosted exclusively within these 

metaclastic interbeds. The presence of fragments of 

intrusive rocks on the dumps of both properties suggests 

that amphibolite dikes and sills may have intruded along 

metaclastic/marble contacts and acted as a possible source 

of mineralizing fluids. A major northeasterly-trending 

antiform whose axis passes immediately north of the Webber 

and Boerth properties provides structural conditions under 

which regionally derived mineralized solutions could be 

channelled into localized shear zones, such as that present 

at the Boerth Mine. The James property contains gold, 

silver and base-metal mineralization in quartz veins within 

brecciated and silicified dolomitic marbles. The high
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degree of ductile deformation within the dolomitic marbles 

suggests that intense folding has taken place in this area 

as well. Competency differences between the marbles and an 

extensive belt of biotitic metaclastics, located 'immediately 

to the north, represents a structural environment where rock 

deformation would be enhanced during episodes of folding.

Mineralization within epigenetic quartz-carbonate veins 

such as those at the Webber, Boerth and James properties has 

occurred along marble /metaclastic contacts which have 

undergone structural deformation. Exploration programs for 

such deposits should be concentrated within similar 

structural and geological environments.
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3* Cook Property

The Cook Property, located in Lot 25, Concession IV, 

Barrie Township (Fig. 8), represents one of a ser'ies of 

gold, silver, lead, zinc and copper prospects located within 

dolomitic marble a few hundred metres north of the contact 

with mafic to intermediate metavolcanics. Significant gold 

and silver values have been reported from the Cook Property 

and it has received the greatest amount of exploratory work 

among these prospects. Previous work on the Cook Property 

includes a series of pits, geochemical surveys and diamond 

drill holes. Emrex Mining Limited carried out trenching and 

130 metres of drilling in 1965. Two additional drill holes 

totalling 61 metres were drilled in 1968 by P.W. Kingston. 

Sampling by Kingston over a 1.2 metre wide section of 

brecciated dolomite, hosting disseminated to massive 

sphalerite-chalcopyrite-pyrite-galena-tetrahedrite

mineralization, averaged Q.6% Cu, 6% Zn, 5% Pb, 7 oz./ton Ag 

and 0.05 oz./ton Au (Assessment Files Research Office, 

Ontario Geological Survey, Toronto). A geochemical soil 

survey was conducted in 1975 by C.F. Gleeson and Associates 

on behalf of the present owner of the property, Henry Cook.

The property was optioned to Selco Mining Corp. for a 

short time in 1976 during which further trenching and 

diamond drilling was conducted. The property is presently 

held by Mr. Henry Cook of Windsor, Ontario.
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Geology

The Cook Property is located within a belt of dolomitic 

marbles with subordinate calcitic beds approximately 500 

metres north of the contact of underlying mafic to
*

intermediate volcanic rocks (Moore and Morton, 1980b). The

dolomitic marbles are massive, very fine-grained (O.lmm) and 

light brown-to-pink and buff white in colour. The marbles

exhibit a plastic style of deformation along the contacts of 

amphibolite and quartz-feldspar porphyry dikes. A north to 

northwest-trending amphibolite dike intrudes the marbles and 

parallels the easternmost pits of the Cook Property. The 

amphibolite consists of coarse-grained, dark grey to black 

hornblende laths (0.5 to lcm) and subordinate calcic 

plagioclase. Intruding the amphibolite dike and marbles are 

a series of quartz-feldspar porphyry dikes which form a 

collapse breccia (Moore and Morton, 1980a) in the vicinity 

of the main mineralized zone on the property. The dikes are 

light grey to green, fine to medium grained with 10 to 30% 

plagioclase phenocrysts and minor biotite within a 

plagioclase-quartz-muscovite groundmass. The dikes have 

undergone considerable silicification with abundant quartz 

stringers and interstitial quartz constituting up to 30% of 

the rock. In the vicinity of the mineralized breccia zones, 

the quartz-feldspar porphyry dikes have undergone extreme 

sericitization and minor chloritic alteration accompanied by
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the development of scapolite porphyroblasts ranging in size 

from a few millimeters up to a centimeter. The dikes range 

in size from a few metres in length and thickness to ridges 

which extend up to half a kilometer in length and^ generally 

conform to the northeasterly regional foliation. However, 

considerable variation exists in the orientation of the 

dikes. Underlying the entire sequence are a series of 

andesite flows and flow breccias intruded by dacite and 

andesite porphyry dikes and sills (Moore and Morton, 1980b).

STRUCTURE

Regionally the Cook Property is located at the 

westernmost end of a belt of dolomitic and calcitic marbles 

which extends east of Kashwakamak Lake into Palmerston 

Township and unconformably overlies the metavolcanic 

succession (see Moore and Morton, 1980b). The marbles are 

unconformably overlain by the Flinton Group of metasediments 

1.2 kilometres north of the Cook showings. This 

metasedimentary assemblage is isoclinally folded within the 

Fernleigh Syncline which extends east into Palmerston 

Township. A significant number of quartz-feldspar porphyry 

and felsite dikes intrude the marble belt along its length 

and are considered to be coeval with the Northbrook-Cross 

Lake Batholith. A number of gold, lead and zinc showings 

are associated with the quartz-feldspar porphyry and felsite 

dikes along the south shore of Kashwakamak Lake. These
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showings occur along a stratigraphic interval very similar 

to that present at the Cook Property.

The dorainantly massive nature of the dolomitic marbles 

precluded a detailed structural analysis of the Cook 

Property. Quartz-feldspar porphyry dikes dominate the 

structural trends of the area intruding the marbles with 

highly variable orientations to form an alternating ridge 

and valley style of topography. The marbles are strongly 

foliated and fractured along intrusive contacts and contain 

centimetre to metre thin interbeds of quartz-feldspar 

porphyry (Plate 4). Discrete blocks of dolomitic marble are 

hosted within the core of a large felsic dikes as shown in 

Plate 5. In the vicinity of the mineralized zones the 

feldspar porphyry both overlies and underlies the marbles 

which has led to considerable structural complexity. Where 

quartz-feldspar dikes cross-cut an amphibolite dike adjacent 

to the Cook showings their character becomes noticeably more 

mafic and scapolite porphyroblasts are developed.

MINERALIZATION

Mineralization at the Cook Property consists of pyrite 

and sphalerite with lesser chalcopyrite, tetrahedrite, 

galena and pyrrhotite. Detailed mapping of the Cook 

Property (Fig. 9) revealed that the bulk of the 

mineralization occurs in pits A and B (dominantly pyrite and 

sphalerite with minor chalcopyrite, tetrahedrite, galena)
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Plate 4: Quartz-feldspar porphyry dikelets intruding 
dolomite marbles at the Cook Property. 
Quartz-feldspar porphyry intrusives range fron 
centimetre or less bands up to dikes half a 
kilometre in length.
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Plate 5: Quartz-feldspar porphyry dike overlying dolomite 
marbles at the Cook Property. The dikes have 
intruded along planes of weakness within the 
marbles and show a wiode variation in structural 
styles.
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within quartz stringers and as cavity fillings and 

disseminations within the dolomitic marble breccia (Plate 

6). Pit C contains minor disseminated chalcopyrite, 

pyrrhotite and pyrite within massive white fine-grained
*

dolomite adjacent to an amphibolite dike. Pits A and B 

contain bleached white dolomitic marble fragments which 

range in size from a few millimeters to two centimeters and 

are crudely aligned parallel to the trend of an adjacent 

quartz-feldspar porphyry dike. The matrix is composed of 

very fine-grained medium grey crystalline dolomite and 

contains abundant biotite and lesser muscovite. 

Mineralization consists mainly of irregular blebs of massive 

sphalerite within quartz stringers and within the breccia 

matrix and anhedral to euhedral grains of pyrite and 

chalcopyrite (up to lcm in diameter) within the matrix. 

Tetrahedrite and galena are disseminated in minor amounts 

together with sphalerite, pyrite and chalcopyrite throughout 

the breccia which has been mildly silicified. Polished 

sections reveal sphalerite with exsolutions of chalcopyrite 

along its cleavage traces and around grain margins. 

Sphalerite represents the major ore phase within the breccia 

and occurs within later fractures as well. Tetrahedrite is 

closely associated with the sphalerite and chalcopyrite 

grains and also occurs as isolated anhedral grains within 

the dolomite marble fragments.
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Plate 6: Mineralized (sphalerite-chalcopyrite-tetrahedrite- 
pyrite * galena) dolomite breccia at the Cook 
Property.
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Pyrite clearly post-dates the sphalerite-chalcopyrite- 

tetrahedrite phase of mineralization, as indicated by the 

large euhedral to subhedral nature of the grains rimmed by 

sphalerite and chalcopyrite as well as pyrite cub'es which 

contain blebs of sphalerite and chalcopyrite. A late stage 

fracture system appears to have remobilized sphalerite as 

shown by phases which cross-cut euhedral pyrite grains.

No galena was observed in the polished sections, but 

megascopic examination reveals a style of mineralization 

spatially similar to sphalerite.

The role of quartz-feldspar porphyry dikes in 

mineralization is unclear, however their abundance in the 

vicinity of breccia zones strongly suggests a structural 

association. The dikes are generally l to 3 metres wide and 

have been intensely deformed and altered within the dolomite 

marbles. Fragments and large blocks of dolomite marble are 

common within the dikes which appear to have created a 

series of small domes in the area surrounding the Cook 

Property. The dikes in the vicinity of the mineralized 

breccia are aphanitic, light grey to green, slightly 

chloritic and contain inclusions of dolomitic marble, 

amphibolitic and possibly metavolcanic material. 

Porphyroblasts of scapolite are common and range from 0.5 to 

3 cm in diameter. Their colour varies from dark grey in the 

unaltered subhedral scapolite crystals to orange and dull
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green in the ovoid silicified and chlorititized 

porphyroblasts. Trace mineralization consisting of 

disseminated pyrite, chalcopyrite and pyrrhotite occurs in 

scapolitic portions of the dike where it intrudes the 

amphibolite dike and dolomitic marbles at Pit C. Despite 

the numerous quartz-feldspar porphyry dikes intruding 

dolomitic marbles in the vicinity of the Cook Property, 

mineralization is confined to a 100m2 area which has 

undergone extensive brecciation. Marble intrusive contacts 

elsewhere on the property consist of highly folded and 

fractured dolomitic marble which may overlie or underlie the 

quartz-feldspar porphyry dike (Plates 5 and 4). The 

presence of an extensive amphibolite dike along the eastern 

margin of the breccia zone implies a genetic relationship 

between the intrusion and brecciation. Pit C located along 

the eastern contact of the amphibolite dike contains trace 

chalcopyrite, pyrite and pyrrhotite mineralization within 

massive white fine-grained dolomitic marble.

Pits along the eastern contact of the amphibolite 

intrusion revealed no mineralization on surface although a 

number of old diamond-drill holes occur along this contact. 

Samples from the Cook Property gave the following results: 

5.24 oz./ton Ag, 200 ppb Au, Q.22% Cu, Q.12% Pb and Q.37% Zn 

from Pit A; 0.05 oz./ton Au, 16.1 oz./ton Ag, 2.04 oz./ton
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Pb and 10.5% Zn from Pit B; and only traces of all above 

elements from Pit C.

CONCLUSIONS

Mineralization at the Cook Property is sporadically 

hosted within a dolomite marble breccia. The presence of 

mafic and siliceous fragments within the dolomite breccia 

strongly suggests that the amphibolite and quartz-feldspar 

porphyry dikes have played a role in the development of the 

breccia zone. The presence of very fine grained mafic 

material within the breccia indicates that underlying mafic 

to intermediate volcanics may have been incorporated within 

the breccia as well. Field studies indicate that the 

amphibolite dike pre-dated the felsic intrusions and the 

considerably greater extent of the former suggests it played 

a prominent role in brecciation. The underlying volcanics, 

the host dolomite marbles, the amphibolite dike and the late 

quartz-feldspar porphyry dikes all represent possible 

sources of metallic sulphides which have been precipitated 

within the breccia from mineralized solutions.

The presence of several similar showings (chalcopyrite, 

tetrahedrite, sphalerite-galena-pyrite-pyrrhotite) hosted by 

quartz veins within dolomite marble and intruded by felsic 

dikes along the south shore of Kashwakamak Lake suggests 

that these dikes represent the source of the veins. Zinc,



lead and antimony sulphides are common within many 

Grenvillian dolomite marble hosted showings and the 

permeable nature of these marbles may have acted as a 

suitable transporting medium for mineralized solutions into
*

structurally prepared sites such as the breccia zone at the 

Cook Property. The stratigraphic setting of the Kashwakamak 

Lake and the Cook Property within dolomitic marbles a few 

hundred metres above the contact with intermediate to mafic 

volcanics may indicate a volcanic source for the mineralized 

solutions. The presence of felsic intrusions within all of 

the showings suggests they may have acted as a heat source 

to transport these solutions. The reported presence of 

lamprophyre dikes at some of the Kashwakamak showings 

indicate that they too may have played a significant role in 

the formation of quartz veins which host mineralization. 

The relatively extensive nature of the amphibolite dike at 

the Cook Property and its location along the eastern margin 

of the property suggests it may have played the most 

significant role in the development of a suitable breccia 

host for mineralization.
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4* The O*Donnell ~ Ultimate Energy Properties

The O'Donnell and Ultimate Energy properties (Fig. 10) 

are located approximately 0.5 km apart in Lot 6, 'Concession 

III and IV, Anglesea Township. At the O'Donnell property 

several small pits and trenches were excavated in the early 

1920's along a mineralized quartz vein located within a 200 

metre-long shear zone. Quartz-ankerite veins occur within 

sheared mafic metavolcanics and interflow metasediments 

which contain dorainantly arsenopyrite with lesser pyrite, 

chalcopyrite, galena, sphalerite and reportedly meneghinite 

(Meen, 1942). An assay of the O'Donnell Property from the 

Mines Branch, Ottawa (Hurst, 1927) showed:

Au 0.14 ounce per ton

Ag 0.56 ounce per ton

As S.40%

Zn 4.60%

Pb not determined

The Ultimate Energy Property lies within a sequence of 

sheared metavolcanics and interflow metasediments 800 metres 

north of the O'Donnell Property. Mineralization consists of 

pyrite, chalcopyrite and arsenopyrite within a 150 

metre-long quartz vein. Ten short diamond-drill holes 

(totalling 435m) revealed trace gold and silver. The two 

properties and the surrounding areas were mapped at a scale
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of 1:2500 to investigate the possibility of a linear 

structure linking the two properties.

GEOLOGY

The discussion of the regional geology and structure of 

Anglesea Township includes information derived from Moore 

and Morton, 1980a, 1980b. The geology of Anglesea Township 

is dominated by a north-trending belt of massive very 

fine-grained to fine-grained, medium to dark-green mafic 

metavolcanics. Numerous textural variations include fine- 

to coarse- grained amphibolites, amphibolite gneisses and 

chlorite schists. Pillow sequences, pillow-top breccias and 

agglomerate beds represent primary volcanic structures. 

Amphibolites and amphibolite gneisses consist of weakly to 

moderately aligned hornblende-rich bands (1mm to lcm in 

width) with alternating felsic bands (l to 5mm in width) 

consisting dominantly of plagioclase (oligoclase-andesine), 

calcite and minor quartz. Minor andesite and dacite flows 

ranging from one to five metres in thickness occur 

sporadically within the upper portions of the mafic sequence 

of flows. Interflow metasediments were mapped within the 

mineralized shear zones and as minor intercalations, 

separating flow units. The metasediments are of two main 

lithologies (1) a very fine-grained buff-weathering to light 

grey meta-arkose, as present within trenches at the Ultimate 

Energy Property and (2) a laminated chlorite-biotite
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quartz-carbonate schist which hosts mineralized quartz veins 

at the O'Bonnell property and a showing 800 metres west of 

the Ultimate Energy property.

The basaltic flows have been subdivided into two units 

(Moore and Morton, 1980a): a lower unit 4 kilometres thick 

and having a fairly uniform composition of olivine tholeiite 

or tholeiite (Sethuraman and Moore, 1973) and an upper 

assemblage of basalts and basaltic andesites. The units are 

separated by volcaniclastic metasediments in the vicinity of 

Cloyne. To the northeast, the mafic metavolcanics are 

overlain by a series of calc-alkaline flows with 

intercalated volcaniclastic and carbonate metasediments.

A number of small mafic dikes and sills intrude the 

mafic metavolcanics and range in composition from gabbro to 

peridotite.

The Elzevir Batholith, which underlies 300 km2 in 

Elzevir, Anglesea, Grimsthorpe and Kaladar Townships, 

intrudes the mafic metavolcanics to the west. It varies 

from diorite and quartz diorite to granodiorite in Anglesea 

Township. The Weslemkoon Batholith to the north, together 

with the Northbrook Batholith to the southeast and the 

Elezevir Batholith comprise a framework of trondhjemitic 

intrusions around the metavolcanic assemblage, intruding the 

lowermost portions.
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STRUCTURE

Pillowed metavolcanics indicate eastward facing 

sequences which can be traced southwesterly around the 

Elzevir Batholith into the Tudor Metavolcanics of Madoc
*

Township (Lumbers, 1964).

Two schistosities are present in the amphibolite 

gneisses; the dominant schistosity trends a few degrees east 

of north and a subordinate foliation trends northeasterly in 

accordance with the regional foliation of the Flinton 

Group. The Flinton Syncline unconformably overlies the 

metavolcanics as a northeasterly-trending belt of 

metasediments and is essentially horizontal except in the 

vicinity of Bishop Corners where plunges are locally steep. 

The first post-Flinton deformation, Dl f is represented by 

axial planar foliation and D2 is represented by folded DI 

surfaces, predominately near major DI fold closures.

The presence of foliated amphibolite xenoliths within 

the Elzevir Batholith which exhibit a wide variation in 

fabric have been used by Moore and Morton (1980a) as 

evidence for pre or syn-intrusive metamorphism. The author 

observed no contact relationships between the metavolcanics 

and the Elzevir Batholith; however, the preponderance of 

large plutons which surround the metavolcanics and pre-date 

Flinton sedimentation strongly suggest that the intrusives 

represent the major tectonic control in pre-Flinton 

assemblages. Uniform metavolcanic composition and limited



primary structures at the O'Donnell and Ultimate Energy 

properties precludes the identification of major structures 

at the property scale. Moore and Morton (1980b) have mapped 

a number of north to northeasterly trending lineaments 

within the mafic metavolcanics of Anglesea Township.

A series of minor shear zones were identified from 

mapping of the O'Donnell and Ultimate Energy properties. 

The shear zones are recognized by the presence of 

chlorite-carbonate schist sequences which often parallel 

swamps and stream valleys. Quartz veins and stringers are 

found along shear zones. The major shear zone mapped 

commences 150 metres north of the Ultimate Energy Property 

and continues 400 metres south of the property. A 150 metre 

long mineralized quartz vein within chlorite-carbonate 

schists and arkosic metasediments lies within the shear 

zone.

Shearing is extensive within trenches at the O'Donnell 

property, however poor exposure limits estimations of the 

extent of this shear zone. The presence of metasediments 

within the shear zone at the O'Donnell Property and the 

Ultimate Energy Property suggests that competency 

differences between the siliceous metasediments and the 

chlorite schists may be the controlling factor in the 

localization of shear zones and associated mineralization. 

Quartz veins within relatively undeformed metavolcanics 

revealed no mineralization. Trends of the shear zones
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generally parallel the major north to slightly northeasterly 

regional (pre-Flinton) foliation.

MINERALIZATION
*

Mineralization at the O'Donnell and Ultimate Energy 

Properties occurs within sheared mafic metavolcanics and 

interflow metasediments. Metavolcanics adjacent to the 

metasediments have been sheared to chlorite-quartz-carbonate 

schists and the trend of the shear zones generally conforms 

to regional foliation. Quartz veins within the shear zones 

are concordant and generally dip vertically to steeply 

west. Mineralization is primarily concentrated within 

quartz veins and as disseminated sulphides within adjacent 

wall rocks. Quartz veins vary from stringers a few 

centimetres wide up to a metre wide, and are typically 

lensoid and discontinuous in nature. Arsenopyrite is the 

dominant sulphide at both the O'Donnell and Ultimate Energy 

properties as well as at a third showing 800 metres due west
*

of the Ultimate Energy Property.

Mineralization at the O'Donnell property consists 

dominantly of arsenopyrite and lesser pyrite, sphalerite, 

galena and chalcopyrite within quartz-ankerite veins along a 

200 metre long shear zone. The veins and stringers trend 

N05 0 E, dip vertically and commonly exhibit cross 

fracturing. The vein has been offset 10 metres to the east 

by a fault located between pits l and 2 (see Fig. 11).
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Mineralization varies along the length of the shear zone and 

is most heavily concentrated within Pit l where a series of 

quartz stringers across a two-metre width of sheared 

metavolcanics contain sections of massive arsenopyrite and 

pyrite. The eastern portion of the pit contains galena in 

calcite vugs and fractures within a 2 metre wide schistose 

biotitic interflow metasediment. The veins are offset north 

of Pit l and continue to host arsenopyrite and pyrite within 

sheared metavolcanics and biotite rich metasediments. The 

metasediments are very fine-grained to fine-grained, medium 

to dark grey well-foliated rocks which contain 30 to 4(^ 

quartz, 20 to 30% untwinned plagioclase (albite-oligoclase), 

10% biotite and generally 10 to 20% calcite and chlorite. 

They are megascopically similar to altered metavolcanics 

(chlorite-quartz-carbonate schists) except for the presence 

of biotite. The contact between the two lithologies shows 

contrasting styles of deformation as quartz veins are 

considerably thicker (up to 0.3m wide) and more extensive 

within the metasediments. The chlorite schists are friable 

and associated quartz stringers are discontinuous. The 

majority of arsenopyrite and pyrite mineralization is hosted 

within larger veins while minor disseminated pyrite and 

arsenopyrite occur within thin quartz stringers and adjacent 

sheared metavolcanics. Ankerite, biotite and calcareous 

sections are associated with brecciated sections within 

quartz veins which host sphalerite and galena
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mineralization. The band of metasediments pinches out north 

of pits 6 and 7 and sheared chlorite-carbonate schists host 

trace pyrite and arsenopyrite within thin quartz stringers 

in these pits. Two diamond drill holes drilled in opposite 

directions north of pits 6 and 7 failed to pick up further 

mineralization. A sample from pit 3 of massive arsenopyrite 

and trace chalcopyrite within silicified metasediments 

assayed 0.04 oz./ton Au, trace copper, lead and silver and 

greater than 1000 ppm As.

A sample of brecciated metasediments containing 

disseminated arsenopyrite, pyrite and galena from pit 4 

contained 0.02 oz./ton Au, 4.58 oz./ton Ag, Q.19% Zn and 

Q.4% Pb and greater than 1000 ppm As.

The Ultimate Energy Property contains arsenopyrite, 

chalcopyrite and pyrite mineralization within a shear zone 

located 500 metres north of the O'Donnell Property. The 

shear zone is up to 50 metres wide and 400 metres long and 

contains south to southeast-trending quartz veins which 

extend for 150 metres and range in thickness from a few 

centimetres to 2.5m. The shear zone trends slightly west 

(N20 0 W) of regional foliation (N05 0 E to N05 0 W) and consists 

of sheared metavolcanics bordering a three metre-wide band 

of very fine-grained to fine-grained light grey arkosic 

metasediments. The meta-arkose has been considerably 

sericitized and carbonatized (predominantly calcite with
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lesser ankerite). Patches of coarsely crystalline (up to 

lcm) calcite, ankerite and biotite and shear surfaces of 

chlorite are common along the metavolcanic/metasediment 

contact. The main trench contains a quartz vein which is
*

exposed for 30 metres and thins from 2.5 metres at the 

northern end to a series of one to three centimetre-wide 

quartz stringers at the southern end of the trench. 

Mineralization consists of disseminated chalcopyrite and 

pyrite and minor arsenopyrite with associated malachite and 

azurite staining within thin quartz-ankerite stringers 

primarily located within the southern portion of the main 

trench. A sample from the main trench returned 0.03 oz./ton 

Au r 1.2 oz./ton Ag and greater than Q.4% Cu and greater than 

1000 ppm As.

A number of old trenches located north of the main 

trench revealed sections of massive arsenopyrite which 

constituted up to 40% of a one metre-wide quartz vein. The 

vein is exposed for 10 metres, occurs within chlorite- 

carbonate schists, and contains minor massive pyrite and 

trace chalcopyrite. Detailed mapping of the Ultimate Energy 

claims revealed a 50 metre-wide zone of sheared 

metavolcanics which in thin section reveal up to 30% 

porphyroblasts of anhedral calcite coated with fine grained 

pyrite within a groundmass of very fine-grained matted 

chlorite and altered (sericitized and saussuritized) 

plagioclase segregates. Quartz is a minor constituent
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comprising up to a maximum of 1C^, primarily as secondary 

stringers and porphyroblasts. Remnant hornblende occurs as 

prismatic crystals which contain rims of chlorite and 

carbonate cores. A sample of massive arsenopyrite with 1(^
fr

pyrite and trace chalcopyrite assayed 0.05 oz./ton Au, G.31% 

Cu r trace Ag and greater than 1000 ppm As.

CONCLUSIONS

Mapping at the O'Donnell and Ultimate Energy Properties 

revealed that interflow metasediments hosting mineralized 

quartz veins are related to separate shear zones. A number 

of smaller shear zones occur throughout the thick basaltic 

assemblages and contain barren quartz veins. The 

relationship between interflow metasediraents and 

mineralization is unclear; howeveri the extent of shearing 

within adjacent metavolcanics indicate that competency 

differences between the two units has led to the development 

of linear shear zones along this contact.

Vein mineralogy at the O'Donnell - Ultimate Energy 

Properties consists of quartz, calcite, ankerite, amphibole 

and chlorite which is in contrast with the quartz-carbonate- 

tourmaline (Ore Chimney-Addington) vein systems located 

along the pre-Flinton unconformity. Metallic sulphides of 

the two types of deposits (Pyrite * chalcopyrite * 

arsenopyrite * galena * sphalerite * sulphosalts 

(jamesonite, boulangerite, meneghinite]) are quite similar. 

These two factors appear to reflect differences in host rock 

chemistry but a similar mineralizing event.
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S* The Star Mine

The Star Mine is located in the west-central portion of 

Barrie Township in Lots 25, 26, S of Lot 24, Concession X 

and Lot 25, Concession IX (Fig. 12). Development work, 

including trenching and the sinking of a shaft, was carried 

out between 1903 and 1907 by the Star of the East Gold 

Mining and Milling Company Limited. A shaft was inclined at 

80 0 N for 30m (100 feet) and then vertical to a depth of 64m 

(213 feet) with levels at 10.5m (35 feet), 22.2m (74 feet), 

32.4ra (108 feet) and 60m (200 feet) including a total of 75m 

(250 feet) of drifting and 98m (325 feet) of cross-cutting. 

A ten-stamp mill was erected and 134 ounces of gold were 

mined with an average grade of 0.14 ounces per ton for a 

value of 31,941.00 (AFRO). Operations were permanently 

suspended in 1907. The property was purchased in 1935 by 

J.V. Driscoll and W.J. Seitz of Toronto and is presently 

owned by Mrs. Nancy Cannon of Cloyne.

Further historical details can be found in Meen (1944).

GEOLOGY

The Star Mine produced gold from dolomitic marbles and 

interlayered dacitic tuffs immediately south of a thick 

sequence of andesitic pyroclastic rocks. The mine is 

located south of the Pringle-Mazinaw Lake volcanic centre
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(Moore and Morton, 1980a) which consists of a series of 

andesitic and lesser dacitic pyroclastic rocks and 

genetically related diorite and granodiorite intrusive 

bodies. The pyroclastic rocks include lapilli tuffs and
*

tuff breccias and minor agglomeratic sequences. Fragment 

size ranges from a few centimetres up to half a metre north 

of the mine site and ranges from a few millimeters to 3 

centimetres in the vicinity of the mine. The lapilli tuffs 

contain between 10 and 5C^ angular to subrounded plagioclase 

fragments within a very fine to fine-grained (0.1-lmm) 

groundmass composed of sericitized plagioclase, late quartz 

stringers and disseminated pyrite, magnetite and lesser 

chalcopyrite. Very fine to fine-grained green hornblende, 

constitutes between 30 and 50% of the tuffs and occurs in 

bands (generally 1mm to 3mm wide) which impart a weak to 

moderate foliation to the rocks.

The tuffs and lapilli tuffs are commonly altered in the 

vicinity of diorite and granodiorite intrusions north of the 

Star Mine and near the contact with dolomitic marbles at the 

mine. Plagioclase fragments are altered to subhedral and 

euhedral epidote, biotite replaces hornblende and late 

calcite and quartz stringers compose up to 15% of the 

altered rock. Accessories include pyrite, apatite and 

sphene.

Tuff breccias are developed extensively in the regions 

due north and west of the mine site. Fragments range in
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size from a few millimeters up to 10 centimetres at the mine 

and increase northwesterly where fragments range from a few 

centimeters up to a metre in diameter. Fragments are 

composed primarily of andesite, minor amounts of .diorite 

dacite, and metasedimentary rocks.

A series of dacite tuffs occur as interbeds within the 

underlying dolomite marbles in the vicinity of the Star Mine 

and as a thin horizons overlying andesitic metavolcanics 

west of the mine area. The dacites in the vicinity of the 

mine site are altered to biotite carbonate schists which 

range from a few centimetres to 2 metres in thickness. The 

dacites are mainly composed of fine-grained plagioclase 

(SO-60%) with interstitial quartz (S-10%) and fine-grained 

biotite-rich horizons (.l-.5mm) which impart a weak 

foliation to the rocks. Later quartz and calcite stringers 

constitute up to 2(^ of the altered dacite interbeds.

Interbedded with the dacite and andesite pyroclastics 

in the vicinity of the mine and overlying them to the south 

are very fine to fine-grained dolomitic marbles. The 

dolomites vary from light brown to pink and blue grey to 

white, are massive in character and contain subordinate 

amounts of fine to coarse-grained calcitic marble. 

Tremolite is very common within the dolomitic marbles and 

occurs as single crystals ranging from 0.5 to 2cm in length 

and as clusters. Tremolitic and calcitic bands impart a 

weak foliation to the marbles and the latter occurs as 

horizons up to 50 meters thick.
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A thin (maximum exposed thickness 100 metres) belt of 

volcaniclastic raetasediments lies 200 metres south of the 

Star Mine within the dolomitic marbles. The volcaniclastic 

metasediment is a fine-grained plagioclase rich (>50%) rock
*

with numerous fragments of metavolcanics similar to the 

andesites and dacites seen at the Star Mine. Porphyroblasts 

of muscovite, minor biotite, and quartz and calcite all 

occurs in minor amounts (<20%).

North of the Star Mine the andesite and dacite tuffs 

and lapilli tuffs are intruded by diorite and granodiorite 

intrusives. The diorite is a light grey, fine to medium 

grained equigranular rock with local porphyritic development 

of hornblende and is exposed as a sill-like body 150 metres 

northeast of the mine site. The granodiorite to 

trondjhemitic intrusive rocks post-date the diorite (Moore 

and Morton, 1980a, 1980b) north of the Star Mine. The 

granodiorite occurs as a series of dikes and sills 

immediately south of the Mazinaw Granite and is associated 

with the Elzevir and Northbrook (Cross Lake) Batholiths. 

The rock is fine to medium-grained, pinkish grey to grey and 

contains 5 to 10% of biotite and muscovite porphyroblasts. 

Zenoliths of diorite and late quartz-tourmaline aplite dikes 

are common within the thin granodiorite body located north 

of the Star Mine.

Aplite dikes intrude all aforementioned units and are
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particularly prevalent in the area immediately east of the 

mine shaft. The dikes range in thickness from a few 

centimetres to a metre and commonly contain

quartz-tourmaline veins and stringers. At the Star Mine the 

aplite dikes transect regional foliation. The main set of 

aplite dikes are exposed for 100 metres and cut andesite 

lapilli tuffs to the east and dolomite marbles to the 

southwest. The dikes are medium pink, aphanitic and massive 

and contain minor pyrite within quartz-tourmaline veins 

where they intrude andesitic metavolcanics and minor 

chalcopyrite, pyrite, sphalerite and bismuthinite where they 

cut dolomitic marbles. Radiating laths of actinolite up to - 

5cm in length impart a skarn-like appearance to dolomite 

marbles in the latter case.

STRUCTURE

The Star Mine is located within a belt of interbedded 

dacite tuffs and dolomitic marbles immediately south of the 

contact of andesitic metavolcanics. The succession 

represents the northern limb of a broad, northeast-trending 

syncline which closes to the west and is bound by the 

Mazinaw Lake Granite to the north, the Skootamatta Stock and 

Elzevir Batholiths to the west, and the Northbrook (Cross 

Lake) Batholith to the south. The metavolcanics show 

limited southward facing tops and dip steeply north.

The presence of diorite and granodiorite to 

trondhjemite intrusive bodies within volcanic and



pyroclastic rocks of similar composition has led to the 

area's designation (Moore and Morton, 1980a) as a volcanic 

centre. A lapilli-tuff breccia sequence occurs northwest of 

the property and extends north to the Mazinaw Granite. The 

intrusives immediately north of the Star Mine are* 

predominately sill-like in nature with the exception local 

aplite dikes which clearly transect local stratigraphy.

Fragments within lapilli tuffs and tuff breccias have 

been flattened, most notably along intrusive contacts giving 

evidence of pre-Flinton strain. Further evidence exists in 

the presence of a cleavage subparallel to bedding within the 

volcaniclastic belt of rocks immediately south of the Star 

Mine. This foliation trends at a high angle to that present- 

within northeast-trending Flinton metapelites.

A series of three small north to northwesterly faults 

cross the volcanics and carbonate metasediments in the 

vicinity of the mine site.

The largest fault lies along the eastern portion of the 

property where the contact between a diorite intrusive and 

andesitic metavolcanics is offset by 125 metres. A pair of 

en echelon faults located just east of the main set of 

trenches have offset the metavolcanic/carbonate metasediment 

contact 25 and 50 metres respectively. The sketch map of 

Meen (1944) shows a similar set of faults which do not 

appear to have undergone significant vertical movement.



Faulting is post-ore as the lateral extent of 

mineralization is terminated at fault boundaries. The 

metavolcanics have undergone gentle folding which is best 

displayed along intrusive contacts and where metavolcanics
*

interfinger with carbonate metasediments. The Mazinaw 

Granite, immediately north of the volcanic centre most 

likely represents the dominant force in tectonic control 

during pre-Flinton (DI) time. A secondary (D2) foliation 

associated with the Flinton Group was not observed during 

mapping of the Star Property and its surrounding areas.

MINERALIZATION

Mineralization at the Star Mine consists dominantly of " 

pyrite with lesser sphalerite, chalcopyrite and bismuthinite 

in quartz veins located within dolomite marbles and 

interbedded dacite tuffs. The bulk of the mineralization 

occurs in trenches E and B (see Plate 13) located north of 

the shaft where a series of dacite tuffs occur as thin 

(average 1m) interbeds within fine grained dolomitic 

marble. The trenches follow a series of discontinuous, 

lensoid quartz veins which vary in thickness from a few 

centimetres up to 30 centimetres. The quartz veins are 

concordant with layering in the marble and are rimmed by 

fine to coarsely crystalline white to pink dolomite and 

calcite, radiating green actinolite crystals up to 5 

centimetres in length, and minor amorphous black
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tourmaline. The vein trends 065 0 within dolomitic marbles 

and dips vertically to steeply northwest. Massive sections 

of subhedral to anhedral pyrite, with individual cubes up to 

0.5cm, occur in the thickest portions of the quartz veins.
*

Coarse actinolite rosettes are best developed in these 

regions as well. Minor chalcopyrite blebs less than a 

millimeter across occur within sections of massive pyrite. 

Disseminated stratiform sphalerite, pyrite and chalcopyrite 

occur within the adjacent dolomitic marbles and dacite 

tuffs. The dolomitic marbles contain thin (0.1-0.5cm) 

quartz, calcite and actinolite stringers along which blebs 

of sphalerite (0.1-0.5cm) and lesser chalcopyrite and pyrite 

are disseminated.

A sample of massive pyrite from trench B returned: 

0.13 oz./ton Au, and trace silver,'copper and zinc. A 

sample of disseminated sulphides from the adjacent dolomitic 

marbles gave: S.43% Zn and trace gold, silver and copper. 

Dacite interbeds within the dolomite marbles are extensively 

altered to very fine-grained biotite-carbonate schists and 

have very limited lateral extent (maximum 5 to 10 metres). 

Trench D, located 75 metres east of trench B, contains 

disseminated pyrite and lesser sphalerite and chalcopyrite. 

As at trench B, the pyrite is primarily concentrated within 

lensoid quartz stringers which range in thickness from a 

centimetre to 20 centimetres. Large radiating sheaths of 

actinolite up to 10cm long border the entire face of the pit
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walls adjacent to the quartz stringers (Plate 7). Minor 

tourmaline is associated with the quartz veins which are 

concordant within dolomitic marble and dip steeply west. 

Trace disseminated pyrite, sphalerite and chalcopyrite occur 

within the dolomite adjacent to quartz-actinolite veins and 

within medium grained white crystalline calcite stringers 

bordering the quartz veins. A sample from trench D returned 

trace gold, silver, copper and zinc values.

An aplite dike intrudes andesites immediately south of 

trench D is offset 5 metres to the southeast by a fault. 

The dike which varies between one and two metres wide trends 

southwesterly and cuts andesitic metavolcanics at its 

easternmost extent and dolomitic marbles to the west. 

Quartz stringers occur within the aplite dike and range from 

20cm within the central portions of the dike to a few 

centimetres along its margin. Tourmaline occurs as euhedral 

to subhedral needles 0.5 to 2cm long aligned subparallel to 

vein margins and as fine-grained amorphous masses within the 

central portions of the vein. Minor disseminated pyrite is 

associated with quartz-tourmaline fractures within aplite 

dikes and within adjacent sheared andesite metavolcanics. 

The andesite lapilli tuffs have been sheared to a 

fine-grained biotite schist along dike contacts. A sample 

of the aplite dike containing quartz-tourmaline stringers 

and very minor disseminated pyrite revealed only trace gold 

and silver values.
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Plate 7: Lensoid concordant to serai-concordant quartz- 
actinolite veins at the Star Mine. Radiating 
actonolite crystals up to 5 cm in length impart a 
skarn-like appearance to the dolomite marble wall 
rocks.
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Where the aplite dike cuts dolomite marbles to the 

southwest, 2 to 3cm wide quartz stringers rimmed by 

actinolite contain minor disseminated pyrite and 

bismuthinite. The dolomite is brecciated along dike 

contacts and contains radiating actinolite crystals up to 

lcm long. A sample from pit F contained 0.02 oz./ton Au and 

0.15 oz./ton Ag. A number of other trenches in the vicinity 

of the Star Mine contain sparse mineralization within 

quartz-tourmaline veins associated with aplite dikes.

Polished sections of mineralized wall rocks reveal 

anhedral pyrite, sphalerite and chalcopyrite as stratiform 

disseminations within quartz-calcite-actinolite bands. 

Coarse pyrite within quartz veins and stringers clearly 

post-dates this phase of mineralization as subhedral cubes 

up to 0.5cm in diameter. Tourmaline is a common associate 

of the quartz veins and occurs in minor amounts. Actinolite 

occurs as tiny ^Imm) grains within the quartz-calcite veins 

and as bundles of grains subparallel to foliation. A later, 

possibly retrograde phase of actinolite transects foliation 

as radiating grains up to a centimetre or more in length 

which cut across all phases of mineralization.

Sampling by Meen (1944) of the pyrite concentrate at 

the Star Mine collectively averaged 0.35 ounces gold per 

ton. Sampling performed by the author revealed that pyritic 

samples contain significantly higher gold values than 

samples associated with sphalerite, chalcopyrite and 

bismuthinite mineralization.



CONCLUSIONS

Mineralized veins at the Star are hosted by dolomitic 

marble, immediately south of and stratigraphically above a 

major sequence of andesitic and lesser dacitic flows and 

pyroclastic rocks. The veins are concordant with foliation 

within the dolomitic marbles and are lensoid and 

discontinuous. Mineralization consists of disseminated 

fine-grained stratiform pyrite, sphalerite and chalcopyrite 

within the dolomitic marble and dacite tuff wall rocks and 

coarse subhedral pyrite within quartz veins. This may 

indicate two stages of mineralization or remobilization of 

pyrite into vein sites. Andesitic metavolcanics cut by 

aplite dikes in the vicinity of the Star Mine contain pyrite 

mineralization within quartz-tourmaline veins while dolomite 

marbles contain sphalerite, pyrite; chalcopyrite and 

bismuthinite mineralization within similar quartz-tourmaline 

veins. This suggests that sulphide mineralogy is 

controlled, at least in part, by host rock composition. The 

close relationship between vein mineralogy and host rock 

composition has been noted by past authors (Sangster and 

Bourne 1982, Carter, in press).

The ubiquitous nature of disseminated pyrite within 

andesite pyroclastic rocks may represent a source of 

sulphide mineralization at the Star Mine. The geological 

setting of dolomite marbles immediately overlying a 

substantial thickness of relatively pyrite-rich pyroclastics



may explain the localization of sulphide mineralization 

within the dolomitic marbles. Late aplite dikes commonly 

associated with quartz-tourmaline veins have played a major 

role in minor showings in the vicinity of the Star Mine and 

may represent a transport mechanism for metal bearing 

solutions at the Mine.



SUMMARY

Gold and base metal showings in Anglesea, Barrie and 

Clarendon Townships are strongly controlled by both 

structure and stratigraphy.

Mineralization is hosted within quartz and quartz- 

carbonate (dolomite, ankerite) veins which are dominantly 

concordant with host rock foliation, the exception being the 

Boerth Mine which is hosted by cross-cutting quartz- 

tourmaline ankerite veins. Vein configuration is controlled 

by host rock lithology. Quartz veins within relatively 

competent rocks (metaclastics, interflow metasediments) are 

generally most extensive and hence contain more economic 

quantities of mineralization, whereas veins within carbonate 

metasediments are lensoid and discontinuous in nature.

The deposits studied all contain mineralization within 

vein structures which appear to be related to particular 

stratigraphic settings. The Hardie Property and a number of 

other carbonate-hosted gold-silver-base metal (sphalerite- 

tetrahedrite-chalcopyrite * arsenopyrite, pyrite, 

boulangerite) properties occur along a 14 kilometre strike 

length of the Myer Cave Formation along the north limb of 

the Fernleigh Syncline in eastern Barrie Township. The 

presence of a regional unconformity at the base of the 

Flinton Group of metasediments represents a likely 

channelway along which mineralized solutions may have been 

localized with deformation zones. The consistent sulphide



mineralogy of the showings suggests this is the case.

The Webber, Boerth and James properties, located along 

the north limb of the Fernleigh Syncline in Clarendon 

Township, all occur within a 5 kilometre-long sequence of 

tightly folded interbedded marbles and metaclastics. 

Mineralized veins occur along metaclastic/marble contacts 

which have undergone significant deformation due to marked 

differences in rock competency along these contacts.

The Cook property represents one of a series of 

gold-silver-base metal (sphalerite-chalcopyrite- 

tetrahedrite-pyrite * galena * pyrite) showings located 

within the lowermost portion of a belt of dolomitic marbles 

which immediately overlie intermediate and mafic 

metavolcanics along the south shore of Kashwakamak Lake. 

The role of felsic and mafic intrusives at these showings is 

unclear; however, they may represent the major transporting 

mechanism for the mineralized solutions. The Star Mine, 

located within dolomitic marbles and interbedded dacitic 

tuffs immediately overlying a thick sequence of andesitic 

pyroclastic rocks, represents a similar stratigraphic 

setting south of Mazinaw Lake. Aplite dikes at the Star 

Mine also appear to represent a controlling mechanism for 

mineralization.

The O 1 Donnell-Ultimate Energy properties contain gold 

and base-metal mineralization (arsenopyrite-chalcopyrite- 

pyrite * sphalerite * galena) within shear zones located



along interflow metasediment/mafic metavolcanic contacts in 

Anglesea Township. The restriction of mineralized quartz 

(carbonate) veins to these contacts strongly suggests that 

ductility contrasts between the raetavolcanics and
*

metasediments is the controlling factor in the development 

of dilatancy zones which host the mineralized veins.

Exploration programs within Anglesea, Barrie and 

Clarendon Townships and the surrounding areas should be 

directed to the aforementioned stratigraphic sequences, 

particularly those sequences which occur within zones of 

structural displacement (i.e. deformation zones). The 

majority of these mineralized showings occur along the 

Flinton unconformity and within carbonate and clastic 

metasediraents immediately overlying intermediate and mafic 

metavolcanics.
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