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ABSTRACT

The geological and structural setting of three shear 

zone hosted gold-base metal-quartz vein occurrences are 

described in detail.

These occurrences, the Addington Gold mine, Ore 

Chimney and the Ore Mountain occurrence are hosted within a 

biotite-garnet schist unit, called the Ore Chimney 

Formation. Evidence is presented regarding the 

stratigraphic or structural significance of the Ore Chimney 

Formation in controlling quartz-vein formation and 

base-precious metal concentration.

The schistosity developed within the biotite garnet 

schist (Ore Chimney Formation) as well as the accompanying 

mineralized quartz veins parallel the major post-Flinton 

regional foliation. Minor, less well developed mineralized 

quartz veins hosted in lower Flinton micaceous quartzites 

provide further evidence that places the mineralizing event 

during the major post-Flinton regional metamorphism.

Additional structural controls are evidenced by the 

pipe-like shape of individual gold-rich zones localized 

within a major linear shear structure at the Addington Mine 

which parallels the plunge of minor fold structures on the 

property. The present limited data base precludes a 

thorough interpretation of the relationships of major and 

minor structures in controlling gold concentration within 

the major shear structure.
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The mineralized shear structures at the three 

properties are localized above and below the basal Flinton 

unconformity where competence differences between older 

mafic metavolcanics and the quartzite and conglomerate 

above resulted in shearing, dilatency and subsequent 

gold-base metal quartz vein deposition during the major 

regional metamorphic event circa 1050 Ma ago.

xv





GOLD-QUARTZ-ARSENOPYRITE VEIN DEPOSITS LOCALIZED NEAR THE
BASE OF THE FLINTON GROUP, KALADAR AND BARRIE

TOWNSHIPS, SOUTHEASTERN ONTARIO

1985 

by

E.P. Dillon 1

Geologist, Mineral Deposits Section, Ontario Geological 
Survey, Toronto.

Manuscript approved for publication by Janet S. Springer 
for A.C. Colvine, Section Chief, Mineral Deposits Section, 
November 28, 1984.
This report is published by permission of V.G. Milne, 
Director, Ontario Geological Survey.

x vi i





INTRODUCTION

During 1983 the geological and structural setting of 

the quartz-arsenopyrite-gold occurrences located near the 

lower boundary of the Flinton Group, in Kaladar and Barrie 

townships, Southeastern Ontario were studied. These 

occurrences included two past-producing properties, the 

Addington Mine and the Ore Chimney Mine, and one small 

occurrence, the Ore Mountain (Figure 1).

The three properties were mapped at 1:2500 scale on 

flagged 100 x 50m grids and samples of typical units 

associated with the mineralized areas were collected for 

thin section study.

PURPOSE AND SCOPE OF THE PROGRAM

The study was designed to investigate the relative 

significance of structural and stratigraphic position in 

siting the gold-arsenopyrite mineralization hosted by 

quartz veins, which is localized in shear zones immediately 

adjoining the basal Flinton unconformity. Parallel studies 

by P. Barron (this report) expand the enquiry on the 

significance of the Flinton unconformity as a 

preferentially mineralized zone by examining base 

metal-gold-quartz dolomite veins hosted by carbonate or 

metaclastic rocks. These veins are also located at or near 

the unconformity, albeit within rocks of different 

sedimentary facies.
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This program, presently in its infant stage, has 

already produced significant results. It remains to apply 

these results in unexplored regions hopefully to outline 

additional significant mineralization.

REGIONAL GEOLOGY

The geological setting of the study area has been 

discussed by Barron (this report). Important background 

detail discussed below is the stratigraphic, structural and 

metamorphic inter-relationships of the Tudor mafic 

metavolcanics and the younger, unconformably overlying 

metaclastic rocks of the Flinton Group (Bishop Corners and 

Lessard Formations).

Figure l generally illustrates the disposition of 

the major lithologies in the study area. Much of it has 

recently been described in detail (the Kaladar area, Wolff 

1982 and the Clarendon Lake area, Moore and Morton 1980) 

and this brief introductory discussion is largely based on 

previous work.

The oldest rocks of the study area are mafic 

metavolcanics (tholeiites, Wolff 1982) of the Hermon Group, 

Tudor Formation (Lumbers 1969) in which occasional primary 

flow features are seen. These include poorly preserved 

relict vesicles often infilled with carbonate, and pillows, 

whose selvedges are only partially preserved. Top 

determinations are not definitive (Wolff 1982). 

Metamorphic grade is upper greenschist to amphibolite 

facies.
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These rocks are predominantly massive, fine-grained, 

equigranular, dark to medium grey-green amphibolites. They 

are composed of hornblende and plagioclase with minor 

chlorite and biotite and traces of pyrite and magnetite. 

Carbonate, up to 1(^ of the rock, occurs as smears along 

cleavage or foliation planes.

Close to the contact with the Flinton Group a gneissic 

to schistose variety of the amphibolite occurs which shows 

segregation of mafic and felsic components into thin Klmm) 

discontinuous lenses and layers. These rocks are fine 

grained and composed predominantly of hornblende, 

plagioclase and minor biotite.

The Tudor Formation is intruded by a series of 

granodiorite-trondhjemite plutons. The Elzevir batholith, 

which outcrops east of the immediate study area, is a 

medium-grained biotite granodiorite to quartz monzonite 

which shows granoblastic to gneissic texture. The 

Northbrook-Cross Lake pluton, exposed both north and east 

of the area, consists of a medium-grained 

biotite-trondhjemite to biotite-granodiorite.

Within the study area metavolcanic rocks of the Tudor 

Formation are overlain unconformably by metasedimentary 

rocks of the Flinton Group whose basal members are the 

Bishop Corners Formation and above it the Lessard Formation 

(Moore and Morton 1980; Thompson 1982; Moore and Thompson 

1980. The basal unit, the Bishop Corners Formation, 

consists of feldspathic quartzite and quartzite-pebble 

conglomerate.
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The Lessard Formation above it comprises calcareous 

meta-arkose and gritty quartz-pebble conglomerate. Both 

units will be discussed in more detail in association with 

the property descriptions.

Close to the basal Flinton unconformity is the 

controversial Ore Chimney Formation (Moore and Thompson 

1980). This unit which lies at, above or below the 

unconformity is a dark grey to black, well foliated, 

medium to fine grained hornblende-biotite-garnet schist.The 

mineralized quartz vein systems at the Addington, Ore 

Chimney and Ore Mountain properties lie conformably within 

this unit.

REGIONAL STRUCTURE

The properties mapped lie within the Flinton syncline, 

shown on the Kaladar map sheet (OGS Map 2432, Wolff 1982). 

In general a thin wedge of metaclastic Flinton Group is 

synclinally infolded into the thicker sequence of mafic 

metavolcanic rocks, the Hermon Group. Two large intrusive 

bodies east and west of the area may have controlled the 

provenance and basin structure during Flinton sedimentation 

resulting in the trough-like distribution of lithologies. 

Subsequent regional movement resulted in major synclinal 

folding and shearing which are in evidence today.
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DETAILED PROPERTY DESCRIPTIONS

Addington Gold Mine - Lots 24 and 25, Concession VI,

Kaladar Township

Introduction:

The Addington gold property is located in lots 24 and 

25, concession VI, Kaladar Township, Southeastern Ontario 

(NTS 31C/11). It is reached by a gravel bush road which 

runs north from the Flinton road approximately 1.6 km west 

of Highway 41 (Figure 1).

History of Development

The Addington Mine was discovered in 1881 by the 

Golden Fleece Mining Company. In 1887 the Adelaide Mining 

Company of Baltimore, Maryland sank two shallow shafts and 

erected a ten-stamp mill. Little production occurred until 

1907. From 1907 to 1915 the mine was operated by the APB 

Mining Company under option. From 1915 to 1922 the Cobalt- 

Frontenac Mining Company deepened one shaft to 60 feet, the 

inclined shaft (N63 0 E) to 100 feet and put in a level at 

100 feet from which they sunk a winze 66 feet. A further 

350 feet of drifting and 402 feet of cross-cutting were 

completed at this time. Harding (1942) reports that up to 

1919 a total of $10,000.00 worth of gold was produced. In 

1922 a cyanide plant was installed and production for that 

year totalled 50 ounces of gold and 26 ounces of silver 

from an undisclosed tonnage of ore (Wolff 1982).
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Further development work, carried out on the 200 foot 

level, in 1927 disclosed these veins having average widths 

of 20, 30 and 12 to 15 feet. The property was purchased by 

Rich Rock Gold Mines in 1928. In 1932 C.N. Thompson pumped 

out the main shaft to the 200 foot level and re-sampled the 

workings. Subsequently the mill was partially reopened and 

some mining carried out.

In 1935 the property was acquired under option by the 

Consolidated Mining and Smelting Company Limited (Cominco 

Ltd.). In 1936 Addington Mines Limited, a subsidiary of 

Cominco, took over control of the property. From 1936 to 

1938 they deepened the inclined shaft to 535 feet, sank a 

winze 273 feet below the 500 foot level with levels at 625 

feet and 700 feet, conducted 3033 feet of crosscutting and 

7096 feet of drifting on the 300, 400, 500 and 700 foot 

levels. They also drilled eight surface and sixty-eight 

underground diamond drill holes totalling 8856 feet, to 

outline an estimated reserve of 256,000 tons grading 

$5.60/ton (0.17 oz/ton at $33.00 gold) with a further 

103,000 tons of probable ore (Source Mineral Deposits 

Files, Ontario Geological Survey, Toronto). The mill was 

removed from the site in 1940 and the 2 shafts and larger 

pits were infilled in 1975 under Cominco 1 s supervision. 

The property was acquired under option by E fi B 

Explorations in 1980 and is presently being re-evaluated 

based on diamond drilling carried out from 1981 to 1983.
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Detailed Geology

The mineralized quartz veins at the Addington Mine 

outcrop for a distance of 915 m (Figure 2) in a 2 to 10 m 

wide shear zone, localized at or near the junction between 

the older Tudor mafic metavolcanic rocks to the west and 

the younger Flinton Group metasedimentary rocks to the 

east. Within this shear zone lenses and stringers of 

quartz and associated tourmaline contain arsenopyrite, 

pyrite, ankerite and gold. Harding (1942) noted accessory 

chalcopyrite, pyrrhotite and scheelite within the 

mineralized zone. During the present survey a 

1.6 kilometre strike length of the property was mapped at 

1:2500 scale. A pace and compass base line was run 1000 m 

north and 600 m south from the main shaft site. Cross 

lines at 100 m intervals were run 200 to 500 m east and 600 

to 1500 m west of the base line.

The geology of the property is illustrated in Fig. 

2 . It shows a series of synclines and anticlines, 

inferred from present lithologic and stratigraphic 

relationships, trending approximately north 10 0 east and 

plunging moderately to steeply to the north. The major 

units encountered are summarized in Table 1.

The central part of the study area (Figure 2) is 

underlain by a thick sequence of mafic metavolcanics which 

to the east are unconformably overlain by quartzite, 

meta-arkose and conglomerates of the Bishop Corners 

Formation. In the western part of the area the
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TABLE

FORMATIONS EXPOSED AT THE ADDINGTON PROPERTY

STRATIGRAPHIC UNIT

FLINTON GROUP

Lessard Formation

Bishop Corners Formation

LITHOLOGY

Calcareous Quartzo- 
Feldspathic metasandstone 
and gritty sandstone 
conglomerate

Meta-arkose, quartzite and 
quartzite pebble conglomerate

UNCONFORMITY

* Ore Chimney Formation

HERMON GROUP

Tudor Formation

Hornblende-biotite-garnet 
schist, hornblende-biotite 
schist

Hornblende-plagioclase gneiss 
and schist, hornblende- 
chlorite ± biotite 
amphibolite schist

*The Ore Chimney Formation is a narrow lithological unit which 
lies immediately below the basal Flinton unconformity. It is a 
unclear whether this "formation" is a stratigraphic unit present 
prior to Flinton sedimentation or if it developed at the 
Tudor-Flinton contact during post-Flinton shearing and 
metamorphism.
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metavolcanics are unconformably overlain by both the Bishop 

Corners Formation and calcareous quartz-feldspathic 

meta-sandstone and conglomerate of the Lessard Formation.

A narrow synclinal tongue of Bishop Corners Formation 

(quartzite and conglomerate) appears to have been infolded 

into the mafic metavolcanics in the north central part of 

the area. This can be reasoned from the stratigraphic 

repetition of biotite-garnet schists around the outcrop of 

the small structure and a slight thickening of this unit at 

the nose (Bell 1949) .

All rocks exposed in the study area exhibit a well- 

developed foliation trending 350 to 020 0 and dipping 65 0 to 

80 0 east. Within the mafic metavolcanics a poorly 

preserved earlier foliation trending 020 to 040 0 and 

dipping 75 0 to 85 0 east is seen to intersect the dominant 

foliation. The trend of the hinge planes of major 

synclines inferred to occur within the property are 

parallel to sub-parallel to this earlier foliation. This 

older foliation is only evident in the central party of the 

volcanic belt and appears to have been totally destroyed as 

the stronger post Flinton foliation has developed near the 

margins of the volcanics.

Within the clastic metasediments of the Flinton Group 

the main foliation parallels the well-developed later 

planes evident within the volcanics. The quartzite units,
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where well cross-bedded, exhibit primary bedding attitudes 

trending 30 to 50 0 east of north. The overlying sediments 

appear to lie at an approximately 30 0 angular unconformity 

upon these older metavolcanic rocks.

Minor "Z" folding is evident within the

quartzite-pebble conglomerates exposed in the east side of 

the study area (Plate l). Hinge planes trend parallel to 

the regional foliation and plunges are oriented at 60 to 

70 0 to the south. The pebbles within the 

meta-conglomerates have their longest dimension plunging 

southward at 56 0 to 70 0 within the major foliation. In 

plan view these pebbles are elongate parallel to the 

regional foliation trend.

Description of Units 

a. Tudor Formation.

The mafic metavolcanic rocks exposed on the Addington 

property are fine to medium-grained, medium to dark green 

amphibolites of two textural varieties.

The predominant type is a medium grained, dark green 

and buff, well-foliated schistose to gneissic amphibolite 

which exhibits moderate segregation of mafic (hornblende 

with minor chlorite) and felsic (plagioclase and minor 

quartz) components into their discontinuous bands and 

lenses one to three mm wide. This type shows disoriented 

acicular hornblende grains (0.5 to l cm) along foliation 

planes. Minor disseminated pyrite and magnetite are common
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Plate 1: Minor folding of quartzite pebbles in Bishop 
Corners Formation conglomerate, Addington 
Property.
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accessories and carbonate, as fine fracture fillings and 

smears along foliation planes is present in varying 

amounts. Carbonate content reaches a maximum of 

approximately 1(^ within 10 m of the mineralized shear 

zone.

In thin section these rocks comprise dark green, fine 

to medium grained prismatic to acicular hornblende (50 to 

90**) with plagioclase (lQ-25%), quartz (2-^) and carbonate 

d-5%). Chlorite content of these rocks averages l-S 1* and 

can comprise up to 20% of the mafics. Biotite content 

averages l-3% and can comprise up to 30*6 of the mafics in 

these rocks. Metamorphically, biotite appears at the 

expense of amphibole and chlorite (T. Hart, personal 

communication, 1984).

The second amphibolite type occurs throughout the 

volcanic sequence and present data do not indicate that two 

distinct and mappable units are present. It is a 

fine-grained dark green to black foliated to fissile rock 

which occasionally contains 2-5% subhedral fine-grained 

disseminated pyrite (0.25-0.5 mm). This rock occurs as 

0.25 to 0.50 m zones within the gneissic amphibolite.

In thin section these rocks show fine-grained 

subhedral to anhedral hornblende (60 to 80%). Associated 

minor opaque minerals include pyrite and magnetite (tr -3% 

total).
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b. Ore Chimney Formation

A narrow zone (2-10 m wide) of hornblende-biotite- 

garnet schist lies at the contact between the Tudor 

Formation and the Bishop Corners Formation (Figure 2). 

This unit, which is usually slightly magnetic, is fine to 

medium-grained, dark green to black and schistose in 

texture. It contains 5 to SO 5* subhedral to euhedral dark 

red to black garnet pyroblasts (0.3 - lcm). The dark 

red-black garnets are often associated with increased 

magnetite content. Commonly exposures of this unit show 

1-2 m thick garnetiferous schist zones separated by 1-3 m 

thick hornblende-chlorite-biotite schist. Exposures of 

this unit are discontinuous and correlation between 

outcrops is inferred in many cases.

This unit is exposed wherever the volcanics and 

quartzites are in contact, albeit discontinuously, perhaps, 

suggesting that it represents a mafic sediment deposited 

upon Tudor Formation rocks prior to Flinton clastic 

sedimentation.

This unit hosts the quartz-tourmaline-arsenopyrite- 

gold veins and has been traced intermittently, on surface, 

the full length of the property (1600 m) in the main 

mineralized area. It is also exposed in the vicinity of 

the small syncline in the north central part of the 

property (Figure 2) and to the west where Flinton clastic 

rocks overlie Tudor metavolcanics. Where well exposed, the 

unit contains a series of discontinuous 2-15 cm wide quartz
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stringers, often accompanied by fine-grained aphanitic to 

coarse-grained prismatic black tourmaline, parallelling the 

major foliation direction. Trace to 5% arsenopyrite and 

pyrite occur along quartz vein margins and within fine 

cross fractures in the milky white quartz.

Field observations indicate a compositional grading 

within this unit across its width from metavolcanics to 

overlying metasediments. Near the contact with the 

volcanics the biotite and garnet content falls and the 

hornblende content increases; the rock becomes 

muscovite-rich as the contact with the oval Flinton 

sediments is approached. This may suggest a certain amount 

of mixing of mafic and siliciclastic sediments within the 

contact areas by assimilation during shearing and 

metamorphism or during primary sedimentary deposition.

One thin section of this unit showed 2Q* coarse 

subhedral garnets containing inclusions of magnetite, 25% 

biotite laths, 25% chlorite, ID-15% plagioclase, S-10% 

quartz and minor accessory opaques and tourmaline. Laths 

of chlorite and biotite are oriented parallel to 

schistosity and wrap around the garnets indicating that the 

garnets grew in place during shearing and regional 

metamorphism.

c. Bishop Corners Formation

Unconformably overlying the Tudor and Ore Chimney 

Formations are interbedded quartzite and quartzite-pebble
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conglomerate, which comprise the Bishop Corners Formation. 

Immediately above the Ore Chimney Formation is a 10-30 m 

thickness of meta-arkose. It is a massive, fine to 

medium-grained, foliated buff-tan rock composed of quartz 

with minor feldspar, muscovite and traces of biotite. 

Away from the underlying hornblende-biotite-garnet schist 

these rocks become quartzitic and exhibit relict 

cross-bedding structures (Plate 2). The quartzite is in 

sharp contact with the quartzite-pebble conglomerate above 

it which also contains 0.5m to 2m discontinuous interbeds 

of quartzite.

The massive quartzite at the base and interbedded 

within the conglomerate is buff tan to white, medium- 

grained, well laminated and frequently cross-bedded. Thin 

section shows a mosaic of polygonal quartz grains with 

minor sericite, biotite and trace amounts of opaque 

minerals. The sericite indicates a foliation within these 

massive quartz rocks.

The quartzite-pebble conglomerate consists of 60 to 

80?; 1-15 cm elongate clasts in a medium-grained matrix of 

micaceous quartzite to meta-arkose composition. Clasts 

in decreasing order of abundance, include:

i. buff tan to white, laminated to cross-bedded 
quartzite,

ii. milky white vein quartz, and 

iii. dark grey to black finely bedded quartzite.
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Plate 2: Cross-bedding in Bishop Corners Formation 
quartzite, Addington Property
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The conglomerate exhibits a well developed foliation 

with the pebbles stretched (Plate 3) approximately 3:1 

parallel to the regional foliation direction. The matrix 

is well-foliated around the quartzite pebbles.

d. Lessard Formation

Approximately one kilometre west of the main mine 

property (Figure 2) is exposed a narrow strip of medium 

grained, massive to poorly foliated calcareous 

quartzo-feldspathic meta-sandstone. This light to 

medium-grey unit is often sandy to gritty in texture. 

Within it are 0.25 to 0.50 m interbeds of gritty 

conglomerate consisting of ID-30% 0.5 - 1.5 cm quartz 

clasts in a calcareous sandstone matrix. This unit 

exhibits well defined foliation parallel to regional trends 

and overlies the Bishops Formation.

Detailed Structure

In general the gross structural relationships between 

the units mapped suggest a series of tightly folded 

synclines and anticlines (Figure 2) All units exposed in 

the property exhibit a moderate to well developed foliation 

trending 350 0 to 020 0 and dipping steeply to the east (65 

to 85 0 ). The central part of the volcanic belt, exposed 

west of the main vein structure, exhibits a very subtle 

earlier foliation trending 345 0 to 05 0 and dipping steeply 

eastwards and intersecting the major foliation at 15 0 to
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Plate 3: Bishop Corners Formation conglomerate, Addington 
Property showing elongation of pebbles and minor 
folding (lower right).
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30 0 . Cross-bedding structures in the quartzite units 

interbedded within quartzite-pebble conglomerate give 

bedding orientations trending 030 to OSO 0 and dipping 

eastwards at 70 to 80 0 . Top directions indicate 

east-facing beds within the sediments. Pillow structures 

preserved in Tudor metavolcanic rocks north of the map area 

indicate west facing flow tops (Moore and Morton 1980) . 

The major vein-hosting structures and the quartz 

vein-hosted within the shear zone trend parallel to the 

major foliation direction and dip eastwards at 65 to 80 0 . 

Figures is a sketch of the major structural relationships 

observed on the Addington property.

Minor folding within the conglomerate unit is 

indicated by folded quartzite pebbles. Hinge lines of 

these minor folds trend parallel or sub-parallel to the 

regional foliation direction and plunge 50 0 to 70 0 to the 

south. Clasts within the conglomerate exhibit extreme 

flattening and elongation parallel to the plunge of these 

fold hinge lines (Figure 3).

Major faulting is not in evidence on the Addington 

mine property as no beds nor lithologic contacts appear to 

be disrupted or off set to any great degree. The minor 

cross-fault shown on Figure 2 in the west central part of 

the map area is drawn within an area of low wet ground with 

no exposure and the relationships of the units contacting 

in this area are inferred to be slightly offset. Shearing 

within Ore Chimney formation, the ore host, has taken place
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ation) has formed in major post-Flinton shear 
structures resulting by jjDvement along the Tudor- 
Flinton contact.
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parallel to the regional foliation trend. If this 

structure is in fact a major fault, movement directions 

along the plane are not discernible. Bell (1949) 

describes this shear zone as a fault contact with the 

structure having undergone normal movement. He also noted 

two cross faults near the southern end of the property and 

although no displacement of units is in evidence, 

topographic features suggest possible linear structures 

present in the area (Figure 2).

The unconformable relationships between the Flinton 

Group and the underlying mafic metavolcanic rocks is well 

documented in the southern part of the property. Firstly, 

cross-bedding within quartzite units indicates that the 

sediments strike 030 0 to OSO 0 and dip to the east. 

Secondly, top directions indicate the sediments are east 

facing. Thirdly, pillow structures in mafic metavolcanics 

north of the study area indicate west facing flow tops 

(Moore and Morton 1980). Thus not only do the sediments 

strike at 15 to 30 0 from the trends of the contact with the 

volcanics but also they face opposite to the volcanics.

Mineralization

The main mineralized zone at the Addington property 

consists of a series of quartz-tourmaline veins hosted in 

the sheared hornblende-biotite-garnet schist of the Ore 

Chimney Formation. Subordinate, parallel, mineralized 

quartz-tourmaline veins have been located within Flinton
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Group metasediments (W. Johnson, personal communication, 

1984). The veins are variable mineralized with pyrite, 

arsenopyrite, chalcopyrite and gold.

The main shear zone is exposed intermittently for the 

full length of the property, however it appears to be well 

mineralized only in the vicinity of the main shaft and to 

the north. Short trenches, most of which are now infilled 

with soil and debris, were excavated on surface the full 

length of the main shear zone (Bell 1949). Today, exposure 

is limited to the trenches near the main shaft where a 

series of milky to clear quartz stringers and lenses with 

associated black tourmaline, from l to 8 cm in width, is 

exposed across widths of 2 to 10 m. Locally the quartz 

veins are cut by cross fractures smeared with carbonate 

and/or chlorite. Magnetite as streaks and thin lenses 

occurs both in the veins and within interveining 

hornblende-biotite schist. Towards the hanging wall 

muscovite can constitute up to 2Q* of the host rocks. The 

quartz veins parallel the regional foliation (approximately 

N10 0 E) and dip steeply (65 0 to 80 0 ) to the east.

The ore zones located within the main shear structure 

are lensoid in shape with their longest dimension down dip 

(Bell 1949). The rake of these lenses is steep to the 

south parallel to the plunge of the regional lineation (W. 

Johnston, personal communication, 1984). Sulphide 

mineralization is localized along the quartz vein
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boundaries and in minor cross fractures within the quartz. 

Gold mineralization, though not visible in material 

examined, is reported to occur free in quartz gangue, in 

fractures in arsenopyrite, or in association with magnetite 

(Bell 1949) .

Throughout the remainder of the property quartz lenses 

and veins are common within volcanic, quartzite and 

conglomerates above and below the Flinton unconformity.

In the eastern part of the property, tourmaline occurs 

in association with irregular pods and lenses of quartz in 

the conglomerates. Thin section studies of quartzite and 

conglomerate from the east part of the property show 

accessory and apparently detrital tourmaline particularly 

in the matrix of the conglomerate (T. Hart, personal 

communication, 1984). The source of the tourmaline 

associated with the quartz pods and mineralized quartz 

veins may be due to a remobilization of detrital tourmaline 

during shearing and regional metamorphism. The 

possibility that some of the tourmaline was introduced to 

the shear zone system during the mineralization event 

cannot be discounted. Much more detailed sampling and 

petrography are required to fully resolve this question.

Earlier exploration at the Addington property has 

concentrated on defining the mineralization present in the 

main shear structure. Additional zones of hornblende-
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biotite-garnet schist located during the present survey and 

suggest other favourable exploration targets. These zones 

are exposed at the contact between underlying mafic 

metavolcanics and overlying clastic metasediments. They 

are sheared and contain minor quartz stringers with pyrite 

and arsenopyrite.

Summary

The gold mineralization at the Addington mine is 

hosted in a quartz stringer vein shear zone which is 

conformable with major regional foliation trends. This 

foliation cuts obliquely across the Flinton unconformity 

and is younger than it. The shear zone has formed near the 

base of the Flinton Group metaclastic sequence where it 

unconformably overlies Tudor mafic metavolcanics and 

appears to have formed in a mafic sediment (Ore Chimney 

Formation) which lies atop the volcanic pile.

The significance of the unconformity in localizing 

mineralization is suggested to be purely structural in 

nature. It appears that ductility contrasts between 

underlying metavolcanics and overlying quartzite and 

conglomerate resulted in shearing during post-Flinton 

regional metamorphism. This shearing was concentrated in 

this region of variable competency between units which 

coincides with an unconformity. The Ore Chimney Formation 

which may have been a weaker intervening unit became 

heavily sheared. Dilatant zones developed along this
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linear shear structure providing the permeable system into 

which mineralizing solutions migrated and finally deposited 

their base metals and gold.

It appears that the key to extensive shearing and 

subsequent quartz veining and sulphide-gold mineralization 

is the development of the Ore Chimney Formation at the 

Tudor-Flinton contact. The location of this unit should be 

first priority in exploration programs for these vein-type 

gold occurrences.

The Ore Chimney Mine: Lot 35, Concession I f Barrie Township

Introduction

The Ore Chimney Mine is located in Lot 35, Concession 

I, Barrie Township. The property is accessible via a small 

gravel road which runs north of the Harlowe road 

approximately 1.8 kilometre east of Highway 41 (NTS 

31C/14).

History of Development

Gold mineralization was originally discovered in the 

mine area in 1902. In 1909, the Ore Chimney Mining Company 

was formed to acquire the property. Between 1911 and 1916 

a vertical two-compartment shaft was sunk to a depth of 405 

feet and lateral work was conducted on levels at 108, 150, 

250, 332 and 400 feet. In 1915 a 20-stamp mill was erected 

but little ore was treated and none was shipped.
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Between 1917 and 1922 the property lay idle. The 

workings were dewatered in 1923 and limited development was 

carried out in 1924. From 1925 to 1926 the mine was 

dewatered again, a 125 foot winze was driven below the 

400 foot level and minor drifting was undertaken on the 

500 foot level.

In 1928, the Bey Mines Limited acquired the property 

from the Ore Chimney Mining Company. In 1929 they drilled 

three holes from surface, totalling 2372 feet, one of which 

cut, at a depth of 605 feet, 7 feet (3.5 foot true width) 

assaying 0.158 oz/ton Au, 7.8 oz/ton Ag, S.2% Pb and 

X.9% Zn. The mine was dewatered and thoroughly re-sampled 

in 1932. A cross cut was driven 100 feet south from the 

vein on the 400 foot level from where 1000 feet of drilling 

was completed in three holes.

As of 1932 development work in the form of crosscuts, 

drifts and winzes totalled 2554 feet (779 m) and estimated 

ore reserves totalled 11,000 tons grading 0.20 oz/ton Au 

and 5.64 oz/ton Ag between the 100 and 500 foot levels 

(Source Mineral Deposit Files, Ontario Geological Survey, 

Toronto).

Mr. R.W. Clark acquired the property via a mortgage 

foreclosure on the Bey Mines in 1941 and during the period 

1941 to 1943 the Webbwood Copper Mining Syndicate Limited, 

by arrangement in Mr. Clark, unsuccessfully attempted to 

dispose of the lead and zinc from the mine dump. East Webb 

Mines Limited was formed in 1944 to acquire title to the
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property. Little work was carried out until 1956 when the 

assets of East Webb Mines were acquired by the Cavalier 

Mining Company Limited who drilled 8 surface diamond drill 

holes totalling 4667 feet in an attempt to intersect the 

north east extension of the vein. . Three of these holes 

were cross cut core lengths of 2.0 feet or less of material 

carrying values of interest.

In 1961 the charter of Cavalier Mining Company was 

cancelled and little is known of the disposition of the 

property until 1977 when a Mr. Gale brought the property to 

lease. At the present time the Ore Chimney Mine property 

is owned by Mr. A. Banner of Cloyne, Ontario. During 1983 

Mr. Banner dewatered the workings to the 150 foot level to 

resample. This level was briefly open for inspection 

during August 1983.

Detailed Geology

The gold-silver-copper-lead-zinc mineralization 

occurring at the Ore Chimney Mine is hosted in a 

quartz-vein system localized within sheared hornblende- 

biotite-garnet schist (Ore Chimney Formation) near the 

contact between underlying mafic metavolcanics of the Tudor 

Formation and unconformably overlying quartzite and 

quartz-pebble conglomerate of the Bishop Corners Formation, 

Flinton Group.

During the present survey a 600 m strike length of the 

area in the immediate vicinity of the shaft was mapped at
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1:2000 scale on 50 m spaced lines. A base line was run in 

along strike within mafic metavolcanics north of the shaft 

and cross lines were run south from the base line across 

the contact and well into the overlying metasediments.

The general geology of the Ore Chimney property 

(Figure 4) shows mafic metavolcanics to the northwest 

overlain by mafic metasediments, quartzite and quartzite- 

pebble conglomerate to the southeast. The central part of 

the volcanic-sediment contact zone forms an S-shaped pair 

of folds whose axial plane appears parallel to the regional 

foliation trend. The main shaft of the property is 

situated near the apex of this fold (Figure 4).

All rocks exposed on the property are moderately to 

well-foliated on planes trending OSO 0 to 085 0 and dipping 

steeply (075 0 to 090 0 ) to the north. Primary structures 

have been preserved particularly in pillowed mafic 

metavolcanics and well cross-bedded quartzites. Pillow 

structures northwest of the shaft indicate flow tops face 

to the northwest. Cross-bedding preserved within Flinton 

Group meta-quartzites indicate tops to the southeast, so 

that across the unconformity the units are back to back.

Minor S-folding occurs within metasedimentary units in 

the south part of the property. Their axial planes trend 

parallel to the regional foliation directions trending 050 

to 085 0 and they plunge steeply (065 to OSO 0 ) to the 

northeast. No faulting was observed to offset units on the
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property. Swampy ground in the west central part of the 

property obscures the contact relationships between the 

volcanics and clastic rocks.

Description of Units

a. Tudor Formation

The mafic metavolcanic rocks exposed on the Ore 

Chimney mine property are fine-grained, dark green-grey to 

black, moderately well foliated to fissile amphibolites. 

Occasional pillow structures are seen stretched parallel to 

the regional foliation direction (Plate 4).

Top directions face northwest. One to two metre 

interbeds of andesitic tuffaceous material, within the 

predominantly mafic volcanic section, appear light to 

medium-grained-grey and are laminated parallel to 

foliation. Moore and Morton (1980) report lapilli tuff 

horizons within the volcaniclastic rocks however no 

fragments were observed during the present survey.

The mafic metavolcanic rocks are often cut by fine 

(0.5 to 2 mm) cross fractures infilled with quartz and 

quartz-carbonate. Smears of carbonate occur along 

foliation planes particularly in the vicinity of the 

shaft. Accessory fine-grained disseminated pyrite and 

magnetite were observed sporadically within the 

amphibolites.
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Plate 4: Pillows in mafic metavolcanics of the Tudor 
Formation, Ore Chimney Property.
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b. Ore Chimney Formation

At or near the contact with the overlying Flinton 

Group metaclastic rocks is a 0.5 to 4 m wide zone of 

magnetic biotite-garnet schist (Ore Chimney Formation, 

Moore and Morton 1980). This unit, which hosts the 

gold-base metal quartz veins on the property, is poorly 

exposed on surface and its distribution is approximated 

from minor exposures south of the main shaft and from 

underground (150 feet level, 10 m east of the shaft and 

along the 150 drift to the west). This unit is fine to 

medium grained, dark grey to black and is composed of well 

foliated to sheared biotite with 2-10% disseminated (<l mm) 

magnetite grains and S-10%, -.2 to l cm red garnet 

porphyroblasts. Minor constituents include quartz, 

plagioclase, carbonate and hornblende. Minor 

chloritization of biotite was observed.

c. Bishop Corners Formation, Flinton Group

Unconformably overlying the Tudor and Ore Chimney 

Formations is a sequence of quartzite and quartzite-pebble 

conglomerate. The base of this metaclastic sequence is a 

5-10 m thickness of medium-grained buff tan to light grey, 

well laminated and massive quartzite. Well preserved cross 

beds are characteristic, indicated by dark reddish-grey 

laminations marking cross bed forsets (Plate 5). This unit 

is composed almost entirely of medium grained quartz with 

minor accessory muscovite, kyanite, hematite and tourmaline 

(Moore and Morton 1980).
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Plate 5: Cross bedded quartzites at the base of the Bishop 
Corners Formation, Ore Chimney property





--36-

In sharp contact with and immediately overlying the 

quartzite is a thick section of quartzite-pebble 

conglomerate with minor interbeds of quartzite and 

micaceous quartzite. The conglomerate contains 60 to 8(^ 

quartzite, quartz and black chert clasts (2-25 cm long) in 

a buff-tan micaceous quartzite matrix. Most of the clasts 

are buff tan to light grey quartzite with fine hematitic 

laminations and relict cross-beds similar to the underlying 

quartzite. Auxiliary clasts include white "vein" or 

massive quartz, black fine-grained cherty quartzite and 

rarely dark green to black amphibolite fragments. The 

conglomerate is well foliated and the clasts are elongated 

(in plan) parallel to the regional foliation direction 

(Plate 6). In section the clasts within the conglomerate 

have their longest dimension plunging steeply to the north 

east to east. They both parallel the foliation trend and 

plunge parallel with minor fold structures on the property.

The conglomerate unit is 40 to 100 m thick. To the 

south and east, up section, it is interbedded with 

increasing amounts of micaceous quartzite, muscovite schist 

and a gritty quartz-pebble conglomerate. The latter two 

units appear to overlie the conglomerate in the mine area. 

The gritty conglomerate contains 10 to BO^fe quartzite and 

quartz pebbles (1-3 cm long) in a medium-grained micaceous 

quartzite matrix.

Contacts between all metaclastic units are sharp and 

detailed facies relationships are unclear.
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Plate 6: Stretched pebbles in Bishop Corners 
Formation conglomerate, Ore Chimney 
Property.
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Mineralization

The mineralized shear zone at the Ore Chimney mine is 

not exposed at surface however dump material and exposure 

in the main drift at the 150 foot level underground were 

examined. Further data on ore zone dimensions and grades 

have been summarized from old company files (John Malczak, 

Ontario Geological Survey, 1984).

The mineralization at the Ore Chimney mine occurs in a 

system of quartz stringer veins hosted in sheared garnet- 

biotite schist, the Ore Chimney Formation. Inspection of 

the underground workings (150 feet level) has shown the 

mineralization to be associated with narrow (1-10 cm) 

discontinuous quartz-carbonate stringers within a sheared 

biotite schist. Sulphide mineralization occurs as 

dissemination and pods concentrated along quartz vein 

margins and disseminated within host rocks between quartz 

stringers. Minor short discontinuous cross-fractures, 

trending 300 to 320 0 , appear to offset the quartz stringers 

a few centimetres. Sulphide minerals observed within the 

mineralized shear zone include pyrite, sphalerite, galena 

and chalcopyrite. Trace amounts of tetrahedrite were 

observed in mineralized dump material. Gold is reported to 

occur free in quartz gangue (Meen 1942).

Table II is a summary of the dimensions and grade of 

the mineralization taken from the Prospectus of the 

Cavalier Mining Company (Campbell 1957).
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TABLE II Summary of the Ore Shoot as indicated by 
underground samplings

Mine
Level

150
250
400
500
Winze
605'

Length
Feet

50
55
75

100
-

DDK #3

Width
Feet

1.5
3.0
4.0
3.5
3.75
3.25

oz/ton %
Au

0.108
0.199
0.230
0.390
0.357
0.158

Ag

14.0
11.6
7.3
1.7
4.0
7.8

Pb

 
-
1.6
-
-
3.2

Zn

 
2.26
1.90
-
-
1.90

This summary suggests that the ore zone is a vertical pipe 

or shoot which appears to increase in width and grade with 

depth. The intersection of good grade material over widths 

of 3.25 feet even at depths of 604 feet indicates a 

potentially untested depth extent to the ore shoot.

Estimates of ore reserves as of 1957 include 11000 

tons grading 0.20 oz/ton Au and 5.64 oz/ton Ag from 50 feet 

above the 150 foot level to 50 feet below the 500 foot 

level (Campbell 1957).

Summary

The mineralized quartz vein system at the Ore Chimney 

mine is hosted in a shear zone which is conformable with 

the regional foliation trend but discordant to the Flinton 

stratigraphy and its basal unconformity. The shear zone 

has formed within a biotite-garnet schist unit, the Ore 

Chimney Formation, which lies below the unconformity. The 

quartz veins are conformable with the schistosity of the 

sheared biotite-garnet schist.
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Sulphide mineralization in the form of pyrite, 

chalcopyrite, sphalerite and galena occurs as irregular 

pods and disseminations along quartz-vein boundaries and as 

disseminations within the biotite-garnet schist host 

rocks. Gold mineralization is reported to occur free in 

quartz-gangue (Meen 1942).

The outcrop distribution near the main shaft indicates 

the presence of a fold with the shaft having been sunk in 

mineralization at its closure. Poor surface and 

underground exposure of the mineralized shear zone provided 

insufficient data to determine the importance of this fold 

closure in concentrating the mineralization.

Descriptions of mineralization exposed in underground 

workings and data from assay plans and surface and 

underground diamond drilling indicate a flattened, 

lens-shaped mineralized zone conformable to the regional 

foliation trends. The known mineralized zone, containing 

an estimated 11000 tons grading 0.20 oz/ton Au and 5.64 

oz/ton Ag, appears open at depth; gold values increase 

whilst silver values decrease with depth (Campbell 1957).

The bulk of the exploration and development work 

reported to have been undertaken on the property has been 

concentrated within a limited area northeast of the shaft 

site for a distance of 500 feet. Potential exists for 

further mineralization down dip from the main zone and 

within the favourable Ore Chimney Formation to the 

southwest and further north east of the main shaft.
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Although the reported mineralization contained within 

the presently explored and developed area around the shaft 

is limited, further systematic exploration of strike 

extension of the sheared Ore Chimney Formation could 

outline additional tonnage.

Ore Mountain Occurrence: Lot 32, Concession I, Barrie

Township

Introduction

The Ore Mountain Occurrence is located in lot 32, 

Concession I, Barrie Township, Frontenac County. Access to 

the property is via a small bush road which runs south off 

the Harlowe road approximately 3 km east of Highway 41 

(Fiq. 1), NTS 31C/14. The occurrence, approximately 1.5 

kilometres east along strike from the Ore Chimney Mine, 

lies in a similar structural and stratigraphic setting. It 

was briefly inspected for comparison with the Addington and 

Ore Chimney properties.

History of Development

Ore Mountain Mine Limited was incorporated in 1914 

and, at this time, it acquired the mining rights to Lot 32, 

Concession I, Barrie Township (Sutherland et al. 1915). A 

small shallow shaft was sunk and several exploration pits 

were excavated (Meen 1942). No further work has been 

recorded on the property to the present time and control of 

the mining rights are unknown.
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Figure 5: Geology of the Ore Mountain Occurrence, Barrie Township, 
Southeastern Ontario.
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Detailed Geology

The mineralization exposed on the Ore Mountain 

property consists of pyrite and minor arsenopyrite 

associated with a narrow zone (0.5 to 1.5 m) of quartz 

stringer veins hosted in a dark grey to black 

amphibole-biotite schist (Fig. 5). The quartz veins and 

the well-developed foliation within the schist host rocks 

trend parallel to the regional foliation directions which 

trend (070 to 085 0 ) and 70 to 85 0 north. At the main shaft 

site, discontinuous quartz stringers, 2-8 cm wide are 

exposed across approximately l m in the shaft. The host 

rocks appear to become more micaceous in the footwall of 

the veins whereas the hanging wall consists of an 

amphibolite showing relict feldspar porphyroblasts. 

Pyrite, arsenopyrite and minor magnetite are disseminated 

within the hornblende-biotite schist with lesser amounts of 

pyrite and traces of magnetite disseminated in the 

amphibolite hanging wall of the trench. No gold was 

visible in the trench material. Although pyrite and 

arsenopyrite are disseminated in host and wallrocks much of 

it is localized along margins of quartz stringers within 

the sheared hornblende-biotite schist.

Description of Units

a. The Tudor Formation

The mafic metavolcanics exposed on the property 

consist of fine-grained, dark green, well foliated
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amphibolite commonly showing a gneissic texture with 

irregular segregation of mafic and lesser felsic 

quartz-plagioclase phases aliened parallel to regional 

foliation. Minor carbonate in the amphibolite occurs as 

fine fracture infillings with quartz or as smears along 

foliation planes. This unit contains minor zones of fine 

disseminated pyrite. In the vicinity of the quartz veins 

exposed in the main shaft area the amphibolite becomes well 

foliated to schistose in texture and zones containing 

feldspar porphyroblasts occur apparently interbedded with 

the more schistose varieties.

b. Ore Chimney Formation

The amphibole-biotite schist of the Ore Chimney 

Formation is best exposed in the two pits near the east end 

of the property. Other minor exposure of amphibole-biotite 

schist along strike and to the west of these exposures 

indicate the presence of this formation along the contact 

between the underlying Tudor Formation and overlying 

Flinton Group.

Where well exposed this unit is 1-2 m thick and 

appears to grade, to the north, into amphibolite schist and 

to the south into micaceous quartzite of the Flinton Group.

In the vicinity of the main shaft this unit hosts 

numerous .5 to 2 cm discontinuous quartz stringers which 

contain pyrite and minor arsenopyrite as disseminations 

along vein margins. Pyrite and arsenopyrite are also 

documented within amphibole-biotite schist between quartz
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veins. Minor traces of pyrite are disseminated within 

amphibolite in contact with the mineralized zone. The 

quartz veins are conformable with regional foliation and 

have formed within minor dilatant zones resulting from 

shearing of the Ore Chimney Formation.

c. Bishop Corners Formation, Flinton Group

Immediately overlying the Ore Chimney Formation as a 3 

to 10 m thick section of fine to medium-grained, buff tan, 

grey to pinkish grey well laminated and occasionally 

cross-bedded micaceous quartzite. Cross beds indicate that 

bedding faces south. Within this quartzite are 10-30 cm 

thick interbeds of medium to coarse grained gritty 

sandstone which contain up to 20% quartz pebbles l to 3 cm 

in size. This gritty unit is medium to dark grey, well 

foliated and contains up to 10% biotite.

Stratigraphically above the micaceous quartzite to the 

south is a sequence of quartz to quartzite-pebble 

conglomerate typical of Flinton Group conglomerates. It 

contains 40 to 80% clasts of quartzite and white, milky 

quartz, 2-25 cm long in a buff-tan micaceous quartzite 

matrix. This unit is well foliated with the pebbles 

elongated parallel to the regional foliation direction 

(080 0 ).

Detailed Structure

All units exposed on the Ore Mountain Property exhibit 

a well-developed foliation trending 070 0 to OSO 0 and
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dipping steeply to the north (75 0 to 90 0 ). Bedding 

attitudes of the Flinton group taken from preserved cross 

beds within quartzite indicate trends of 080 to 095 0 and 

dips moderate to the south. Cross beds also indicate that 

the Flinton group metaclastics face south.

Faulting as indicated by shear zones within the Ore 

Chimney Formation parallels regional foliation trends. 

Type and sense of movement are not clear. No 

cross-faulting or bed offsets were observed.

Minor folding was observed within quartzite pebble 

conglomerates near the south boundary of the map area. 

Axial traces of these folds trend 070 0 and plunge 

moderately (50 to 60 0 ) to the east.

Mineralization

Fine to medium-grained pyrite, arsenopyrite and minor to 

trace amounts of magnetite are associated with a narrow 

(0.5-1.5 m) zone of quartz stringer veins hosted in sheared 

amphibolite-biotite schist. The sulphides, which comprise 

up to 10% of the zone in places, are discrete disseminated 

grains hosted in the amphibole-biotite schist with minor 

concentrations along quartz vein margins. No gold 

mineralization was observed nor have any values been 

reported to have come from this property.

Summary

Pyrite, arsenopyrite and minor magnetite 

mineralization are hosted in a narrow quartz stringer vein
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zone in sheared amphibole-biotite schist of the Ore Chimney 

Formation just below the contact of the overlying Flinton 

Group. The structural and stratigraphic setting of this 

mineralization resembles that of the Addington and Ore 

Chimney properties although the extent of shear zone 

development, quartz vein formation and associated sulphide 

  gold concentration appears to be less.

However, the brief investigation of the setting of the 

mineralization at the Ore Mountain property has provided 

further data on the favourability of the Ore Chimney 

Formation to host quartz vein systems and sulphide -H gold 

mineralization. It appears more evident that this 

Formation, where it has become sheared, may be a regional 

metallogenetic target formation for exploration for Au*Ag 

base metal vein systems.

GENERAL SUMMARY

The mineralized quartz vein systems at the Addington, 

Ore Chimney and Ore Mountain occurrences are hosted in a 

sheared biotite-garnet schist unit called the Ore Chimney 

Formation. This formation occurs at the base of the 

Flinton Group and commonly contains conformable quartz 

stringer veins which parallel the major post-Flinton 

regional foliation. Extensive shearing at the base of the 

Flinton Group, resulting from competency differences 

between the underlying metavolcanics and overlying 

quartzite and conglomerate, has created dilatant zones into
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which metamorphically derived mineralizing solutions 

migrated and deposited quartzite veins, sulphides and Au. 

The dilatancy and shearing may have been enhanced by the 

presence of the Ore Chimney Formation along this contact or 

the Ore Chimney Formation may simply be the end product of 

the shearing itself.

Field and petrographic studies suggest to Moore and 

Morton (1980) that the Ore Chimney Formation is a separate 

stratigraphic unit which was laid down as a mafic sediment 

overlying the Tudor mafic metavolcanics prior to Flinton 

sedimentation. This formation has been mapped 

intermittently for over 40 kilometres along the base of 

the Flinton Group between Flinton and Bishop Corners (Moore 

and Morton 1980). During the present study, the Ore 

Chimney Formation was consistently observed at the 

Tudor-Flinton contact and appears to have been repeated 

across fold structures. Bell (1949) documented the 

presence of a biotite-garnet schist in outcrop around a 

small synclinal infold of Flinton elastics within the Tudor 

metavolcanics in the north central part of the Addington 

property. The present survey located intermittent outcrops 

of this formation in the same area. Bell (1979) also noted 

a thickening of the Ore Chimney Formation at the nose of 

this small syncline. This fact could not be substantiated 

during the present survey due to poor exposure in low 

swampy ground south of the small syncline.
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Wherever exposed, the Ore Chimney Formation is 

extensively sheared and its thickness is extremely 

variable. In the main shear zone at the Addington property 

the Ore Chimney Formation varies from 2 to 10 m thick. The 

lensoid configuration of the formation could be due to 

extension during shearing so that any original variation in 

thickness has been obscured.

An alternative hypothesis regarding the development of 

the Ore Chimney Formation is that it is the result of 

extensive shearing along the Tudor-Flinton contact. The 

consistent location of the development of this biotite- 

garnet schist at or near the aforementioned contact, its 

well-developed schistosity which conforms to the major 

post-Flinton regional foliation and the consistent 

presence of quartz veins suggests that the Ore Chimney 

Formation's development may have coincided with the major 

post-Flinton regional metamorphic event.

The intersection of this unit within Lower Flinton 

Group micaceous quartzites in drill holes transecting the 

Tudor/Flinton contact further suggests that this Formation 

is not a distinct stratigraphic unit but is the result of 

extensive shearing and alteration near the Tudor-Flinton 

contact during regional metamorphism (Wayne Johnson, 

Consultant Geologist, Addington Mines Ltd., personal 

communication, 1984) .

For exploration purposes we have two possible 

scenarios with which to model the formation of these 

deposits.
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1) The Ore Chimney Formation was laid down as a mafic 

sediment resulting from the weathering of underlying mafic 

volcanics of the Tudor Formation. Metaclastic sediments of 

the Flinton Group were unconformably deposited above this 

formation and during post Flinton regional metamorphism 

extensive shearing due to a competency differential between 

the two units was localized along the Tudor-Flinton 

unconformity. The presence of the more ductile Ore Chimney 

Formation, permitted more extensive shearing and 

dilatancy. Metamorphically derived hydrothermal fluids 

migrated into this dilatant zone and deposited conformable 

quartz veins with associated base metals and gold, or

2). During post-Flinton regional metamorphism shear stress 

was dissipated along the Tudor-Flinton contact due to 

competancy differences between the two units. The upper 

part of the Tudor mafic metavolcanics became sheared and 

altered by metamorphically derived hydrothermal solutions 

which had migrated into dilatant zones formed along this 

deformation. Potassic alteration resulted in extensive 

biotite development which enhanced shearing and dilatancy. 

The conformable mineralized quartz veins were formed within 

dilatant zones resulting from shearing and alteration.

It is evident, from either scenario, that the major 

post-Flinton metamorphic and structural event resulted in 

the formation of these conformable quartz vein systems. At 

the Addington property the major shear zone system is host 

to 4 separate ore zones (Bell 1949). These zones are
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pipe-like in shape with their lona dimension on the 

down-dip direction and individual zones plunge steeply to 

the south (W. Johnson, Consultant Geologist, Addington 

Mines Ltd., personal communication, 1984). The long 

dimension of deformed quartz pebbles in the Flinton 

conglomerates and the axial traces of minor folds as 

indicated by deformed pebbles within the conglomerates also 

plunge steeply to the south. The concentration of zones of 

higher grade mineralization within a major linear shear 

structure suggests that additional structural controls were 

in effect during fluid migration and mineral deposition 

which has resulted in select areas of increased dilatancy 

and permeability. In cross section the plane of the shear 

zone dips more steeply than the bedding planes within the 

Flinton sediments. The intersection of these two planes 

roughly parallels the plunge of the ore zones which 

suggests that a certain component of the shear stress was 

dissipated in this direction resulting in the present 

pipe-like ore zone configuration. Detailed diamond drill 

hole information in the form of longitudinal and cross 

sections through the ore zones would be useful in fully 

defining the structural controls of these ore zones.

CONCLUSIONS

The mineralized quartz veins exposed at the Addington 

Ore Chimney and Ore Mountain occurrences are conformable 

with the major post-Flinton regional foliation. As well,



-52-

minor gold bearing quartz veins occur within Flinton group 

clastic metasediments at the Addington Mine, thus 

suqaestinq that the mineralization formed in post-Flinton 

time. The localization of these shear zone hosted deposits 

near the basal Flinton unconformity is due to competency 

differences between lower Tudor metavolcanics and upper 

Flinton metaclastics whereby this contact has acted as a 

structural break along which shearing developed during 

post-Flinton regional metamorphism.

The association of the more extensive quartz vein 

systems within the biotite-garnet schist of the Ore Chimney 

Formation, has been well documented. Although the timing 

of the formation of this unit remains somewhat enigmatic, 

its presence appears to be critical for extensive quartz 

vein development. Detailed mapping of exposures of this 

unit should be of high priority in prospecting for these 

deposit types.

The almost ubiquitous association of fine-grained 

disseminated magnetite within this unit avails the use of 

regional and detailed ground magnetometer surveys in 

defining initial favourable exploration areas.
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