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FOREWORD

Until 1987 the geological map coverage of Brigstocke and 

Kittson Townships was at a reconnaissance level. The present 

detailed mapping project was designed to encourage mineral 

exploration interests and to provide a mineral and land use 

evaluation.

The work reported here was funded under the Canada-Ontario 

Mineral Development Agreement (COMDA), which is a subsidiary 

agreement to the Economic and Regional Development Agreement 

(ERDA) signed by the governments of Canada and Ontario.

The Precambrian bedrock of Brigstocke and Kittson Townships 

host several poly-metallic mineral deposits. The metallic 

commodities known to occur are copper, cobalt, silver,and minor 

gold. There are no producing mines within the map area.

V.G.Milne

Director

Ontario Geological Survey
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maximum) sized sedimentary clasts which show 
little or no internal deformation. Numerous local 
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Abstract

This report describes the geology, stratigraphy, structure 

and mineral occurrences of Brigstocke and Kittson Townships . 

The map area covers 200 km2 in the District of Timiskaming 

approximately 5 km soutwest of Latchford and 140 km north of 

North Bay.

Precambrian rocks of Archean and Proterozoic age underlie 

Brigstocke and Kittson Townships . Most of the area is covered 

by a thin veneer of Cenozoic glacial deposits.

Archean rocks of the Superior Structural Province underlie 

the southeast margin of the area. Archean rocks underlie the 

southern part of Brigstocke Township and consist mainly of felsic 

plutonic and migmatitic rocks with lesser mafic metavolcanics.

Tholeiitic and mafic metavolcanic rocks are

characteristically fine-to medium-grained amphibolites which 

exhibit varying degrees of migmatization.

The felsic plutonic rocks consist of a heterogeneous 

assemblage of both biotite and hornblende-bearing tonalite, 

trondhjemite, quartz diorite, mafic diorite and diorite. Cross 

cutting relationships indicate granodiorite and granite are the 

younger rock types. Also locally present are migmatites which 

suggest that partial-melting has occurred.

A subsequent cycle of Archean igneous activity is minor and 

represented by several outcrops of ultramafic and komatiitic- 

basalt rocks in the Mountain Lake area. Cross-cutting 

relationships suggest intrusive rocks of this suite are younger
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than the granitoids . Nearby a probable extrusive equivalent 

occurs as an outcrop of an ultramafic flow/sill (l m thick) 

overlain by a vesicular Komatiitic basalt. These peridotitic 

ultramafic rocks are typically magnetite-rich and exhibit light 

blue-grey fresh surfaces and chocolate brown weathered surfaces 

with deeply weathered carbonate rinds. Geochemical data 

indicates a komatiitic rather than tholeiitic nature of these 

rocks.

Proterozoic rocks underlie most of the map area and consist 

of sediments of the Huronian Supergroup, Nipissing intrusive 

rocks and minor mafic and lamprophyre dikes.

The local Huronian stratigraphy consists of the Gowganda and 

Lorrain Formations of the Cobalt Group. Sediments of the 

Gowganda Formation are subdivided into a lower Coleman Member and 

an upper Firstbrook Member. Sedimentary rocks of the Coleman 

Member unconformably overlie the Archean basement/ and consist of 

a basal breccia, matrix- and clast-supported conglomerates, 

pebbly wackes, mudstones and arkoses.

Sediments of the Firstbrook Member conformably overlie the 

Coleman Member. They typically consist of varieties of laminated 

mudstone, arenite, and siltstones sequences. Ripple marks, 

cross-beds, loading structures and soft sediment deformation and 

herring bone cross-laminations are common features.

Sediments of the Lorrain Formation consist mainly of arkoses 

and conformably overlie the Gowganda Formation in all areas 

except at several localities where channels of Lorrain Formation 

cut throught the upper part of the Gowganda Formation. Cross-
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bedding and graded-bedding and are common throughout the 

overlying Lorrain Formation .

Deposition of the Coleman Member probably occurred in a 

subaqueous environment near the grounding line of a continental 

glacier. The Firstbrook Member and the Lorrain Formation were 

deposited as a southward-prograding, coarsening-up marine clastic 

wedge fed by a braided fluvial system, possibly South 

Saskatchewan type. Upward facies transitions are from prodelta 

through delta slope and foreslope, to tidal flat and channel, 

overlain by braided fluvial topset beds.

The Huronian sedimentary sequence was intruded by several 

Nipissing diabase sills consisting of quartz diabase, lesser 

varied textured quartz diabase and hypersthene gabbro, and minor 

granophyre. Contact metamorphism resulted in local 

chloritization, epidotization of the rocks of the Gowganda and 

Lorrain Formations at several localities. More intense 

metamorphism possibly resulted in some partial melting and 

anatexis of some shaley mudstones of the Firstbrook Member.

The youngest Precambrian rock in the area are northwest- 

trending olivine diabase dikes of the Sudbury Swarm (1220 Ma old) 

which cuts across Brigstocke and Kittson Townships. Lamprophyre 

dikes are probably of a similar age and contain rounded 

accidental clasts of Archean and Huronian lithologies. The 

vertical dikes are 10-30 m wide and generally trend in a 

northerly direction and occur at Mountain and Anima Nipissing 

Lakes in Brigstocke Township. They could be related to tectonic 

events associated with the Timiskaming Rift System.
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Deformation and lower greenschist metamorphism of the 

Huronian sequence occurred after the emplacement of the Nipissing 

diabase sill (2150 Ma ago) during the Penokean Orogeny some 

1900 Ma ago. Only minor folding occurred about west-trending 

fold axes. Locally extensive, post-depositional breccias occur 

within the rocks of the Gowganda and Lorrain Formations. The 

proximity of such breccia zones to Nipissing diabase suggest that 

uplift during intrusion and/or steam and/or water escape 

processes were probable causes of the brecciation. Later 

Temagami-type breccias may also represent gas escape features 

and/or may be related to lamprophyre dikes and associated with 

the Timiskaming Rift System.

Sporadic prospecting for silver and colbalt since 1906 has 

resulted in the discovery of numerous occurrences of copper, 

cobalt, and silver in Brigstocke and Kittson Townships. 

Polymetallic occurrences of these metals are either hosted within 

the upper or lower margins of the Nipissing diabase. The 

geological environment is favourable for new discoveries of minor 

copper, cobalt and silver and possibly gold mineralization in 

close proximity to Nipissing diabase rocks.
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GEOLOGY OF BRIGSTOCKE AND KITTSON TOWNSHIPS

DISTRICT OF TIMISKAMING 

P. Born1 and G.H. Burbidge2

This project is part of the Canada-Ontario Mineral 

Development Agreement (COMDA), which is a subsidiary 

agreement to the Economic and Regional Development Agreement 

(ERDA) signed by the governments of Canada and Ontario.

INTRODUCTION 

Location and Access

The map area (200 km2 ) consists of Brigstocke Township 

and the southern two-thirds of Kittson Township. It is 

located in the District of Timiskaming some 5 km southwest 

of Latchford; 15 km southwest of Cobalt and 20 km north of 

Temagami and is bounded by Latitudes 47013'30"N and

1. Geologist, Precambrian Geology Section, Ontario

Geological Survey/ Toronto.
2. Graduate Student/ University of Ottawa/ Ottawa/ 

Ontario.

This report is published with the permission of V.G. Milne, 
Director, Ontario Geological Survey.



47 022'30"N and Longitudes 79047'00"W and 81 0 01'00"W.

Road access to the area is limited to a gravel road 

from Highway 11 to Anima Nipissing Lake which provides water 

access to much of Brigstocke Township. Kittson Township is 

accessible via the Montreal River from Portage Bay. Entry 

by float-plane into Gullrock, Kittson, Kitt, High Falls, 

Best and Mountain Lakes provides water access to the 

remainder of the area.

Previous Geological Mapping

Early mineral prospecting in the area dates back to 

1906 following the discovery of silver and cobalt in the 

nearby Cobalt mining camp. Since that period exploration 

has been sporadic.

The earliest geological mapping in the area was done 

on a reconnaissance scale by Barlow (1899), DeLury (1907) 

and Todd (1926) . Subsequent and more detailed mapping in 

areas to the east and south of Brigstocke and Kittson 

Townships was done by Thomson (1963b) and Smyk and Oswiacki 

(1986), respectively.

Geological mapping to the west of the map area was 

carried out by Card et al (1973) in the Maple Mountain area. 

This includes a 1200 m wide strip inside the map area along 

the western boundary of Brigstocke and Kittson Townships. 

Most of these outcrops were remapped during the present 

survey except a few remote ones and several which are



located in northwestern Kittson Township near the shore of 

Lady Evelyn Lake.

Areas adjacent to the map's northern boundary were 

mapped in detail by Johns (1985) and include the northern 

one-third of Kittson Township. Some minor overlap exists 

along the boundary between this and the present geological 

survey. This geological mapping, together with some by Card 

et al (1973) in northwestern Kittson Township, has been 

added to that of the authors to produce the resultant map of 

Kittson Township. Consequently some of the lithological 

classification of the Firstbrook Member of Johns (1985) have 

been slightly simplified but do fit into the lower, middle 

and upper classification of the Firstbrook Member of this 

map. Another difference the subdivision of the Lorrain 

Formation. Although it is more simplified in Johns (1985) 

report, it does correlate with the lowest arkose unit (6a) 

of the present survey.

The regional Quaternary geology of the area is 

portrayed on Ontario Geological Survey Maps 5023 (Maple 

Mountain) and 5024 (Haileybury) by Roed (1979) . The 

regional geological map is Map 2362, Sudbury-Cobalt sheet

(Card and Lumbers, 1977) and magnetic charcateristics of the 

area are shown on GSC Areomagnetic Series Maps 1492G

(Cobalt)and 1490G (Temagami).
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Topography and Drainage

Average relief in the map area is approximately 50-80 m 

with some moderately high hills and cliffs along many of the 

lakes. Elevations vary from a low of 275 m at Kitt and Lady 

Evelyn Lakes to a maximum of 427 m by an old fire tower 

located on a hill east of Anima Nipissing Lake.

Bedrock is moderately well exposed throughout the 

southern half of Brigstocke Township. Here, a maximum of 

20**) exposure occurs in the areas underlain by Nipissing 

diabase and Archean lithologies. Elsewhere in the map area 

exposures are poor except along lakeshore and creeks. In 

these areas, which are mainly underlain by Proterozoic 

metasedimentary rock, the exposure averages 5% or less.

Some differences in bedrock lithologies and structure 

may control local variations in topographic relief. 

Proterozoic metasediments of the Lorrain and Gowganda 

Formations are commonly exposed along lakeshores in long 

linear cliffs and ridges parallel to their strike and to the 

main joint directions. Little is exposed in valleys and 

plateaus between the ridges or away from the lakeshore. 

Nipissing diabase also occurs as steep scarps adjacent to 

the lakes. Archean lithologies are exposed however, in a 

rolling terrain with more continuous bedrock in a series of 

low and flat outcrops.

Approximately 20% of the area is covered by water with 

Anima Nipissing Lake as the largest body of water in the



area. Other major bodies of water are Kittson-Kitt, 

Mountain ,High Falls, Gullrock, Best/ Whitewater, Diabase, 

Justin, Young Loon, Edwards, Harris, and Sonny Lakes. All 

of these lakes drain to the north via small creeks into the 

Montreal River which eventually flows into the Lake 

Timiskaming-Ottawa River system.

GENERAL GEOLOGY

Underlying the map area are Archean supracrustal and 

intrusive rocks; Early Proterozoic supracrustal and 

intrusive rocks;and Middle Proterozoic (Keweenawan) dike 

rocks, namely diabase and lamprophyre (Figures 2,3 and 4). 

Cenozoic sediments compose the youngest lithological units 

in the area and are represented by Pleistocene and Recent 

gravelly sand and organic debris.

A generalized summary of the rock types occuring within 

the area is given in Table 1.

Archean rocks are exposed in the southeast corner of 

the map area. Early Proterozoic rocks of the Huronian 

Supergroup and Nipissing intrusive rocks are exposed in all 

other areas. The yougest Precambrian rocks are represented 

by north- and northwest-trending olivine diabase of Middle 

Proterozoic age. Late lamprophyre dikes are of the same age 

or younger.



Archean 

Metavolcanic Rocks

Introduction

Archean rocks underlie the southern part of Brigstocke 

Township and consist mainly of felsic plutonic and 

migmatitic rocks with lesser mafic metavolcanics (Figure 2).

Mafic Metavolcanics

Mafic metavolcanic rocks are characterized by fine- to 

coarse-grained amphibolites which exhibit varying degrees of 

migmatization (Mehnert, 1971) and illustrate some agmatic 

(breccia), phlebitic (vein) and ptygmatic types of migmatite 

structures (photos 1). Similar rocks have been described in 

Banting and Best Townships to the south of Brigstocke 

Township by Smyk and Owsiacki (1986). Here the volcanic 

rocks form a major greenstone belt which extends to the 

northeast into the Mountain Lake area of Brigstocke 

Township. Elsewhere in Brigstocke Township the metavolcanic 

rocks occur as narrow slivers or rafts within the felsic 

plutonic rocks.

Typically in some outcrops the metavolcanic and 

possibly metasedimentary migmatites exhibit nebulitic and 

agmatite structures, and parallel banding with ptygmatic



sweats and feldspar knots (porphyroblasts). The paleosome 

is a quartz, feldspar and biotite composition. Its colour 

is dark and the rock is quite siliceous with epidote veining 

prominent along some of the joint faces.

At other localities the amphibolites are cut by 

granodiorite veinlets and grade laterally into tonalites and 

mafic diorites which are also cut by the granodiorite.

Some other outcrops of metavolcanic rocks exhibit 

plagioclase phenocrysts and light brown weathered and medium 

green fresh surfaces. These metavolcanics consist of 

medium- to coarse-grained and recrystallized amphibolites 

with chlorite and plagioclase and amphiboles. They are also 

cut by granodiorite and which laterally come mafic diorites 

(photo 2).

In handspecimen, these amphibolites are medium- to 

coarse-grained with light to medium grey weathered surfaces 

and medium to dark grey fresh surfaces.

In thin section, alteration is pervasive and the rocks 

consist mainly of plagioclase and hornblende with carbonate/ 

and lesser epidote, quartz, sericite and magnetite. 

Plagioclase feldspars are mostly altered to epidote and 

sericite. One optical feldspar determination yielded a 

composition of AnlO (albite).

A range of textural variations exists. One rock type 

is retrograde and and consists of granoblastic epidote, 

sericite, and carbonate aggregates with a grain size of 

0.08-0.16 mm. In the other type, chlorite is also
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presumably retrograde but with a lepidoblastic habit and a 

O.l mm grain size. In this type, there are several 

generations of chlorite which together with carbonate and 

possibly talc replace relict plagioclase (photo 3).

Finer grained amphibolites are less common and are 

usually totally enclosed by granodiorite or mafic diorite as 

remnant xenoliths caught up in intrusive or migmatites host 

rocks. At one locality on Anima Nipissing Lake some 

migmatized meta-volcanics of andesite composition exhibited 

pillow forms with the intrapillow hyaloclastite material 

being selectively replaced by the moblizate.

In thin section textures are granoblastic and exhibit 

disseminated carbonate and chlorite growth in a retrograde 

metamorphic assemblage. Plagioclase is replaced by epidote 

and muscovite and surrounded by chlorite and carbonate. 

Crystal growth is in a random and feltly pattern with no 

preferred orientation or foliation. Pervasive carbonate and 

chlorite alteration is intense and accompanied by later 

cross-cutting carbonate and quartz veinlets.

In a few samples there is some plagioclase which has a 

composition of albite (untwinned) and oligoclase (Anl2). 

Some relict olivine crystals were tentatively determined in 

one. Grain size of the olivine varies from 0.1-0.2 mm to 

O.5 mm.

Other fine-grained mafic metavolcanic rocks are located 

adjacent to some veinlets and pods of granodiorite which is 

either of intrusive or migmatitic origin. They consist of



granoblastic and equant hornblende and altered plagioclase 

represented by retrograded muscovite and epidote with a 

grain size of 0.2-0.4 mm. In handspecimen these rocks have 

the appearance of a medium-grained and dark green, 

plagioclase-phyric flow.

Metasedxmentary Rocks:

Metasedimentary^rocks ar not common and occur only as 

remanants in mignatites and xenoliths in felsic to 

intermediate intrusive rocks of the area. They are 

generally dark colour and siliceous with a quartz content of 

greater than 30 percent and a high biotite content of 

greater than 50%. Most are biotite rich segregation from a 

feldspar and quartz rich paleosome. The high biotite 

content distinguishes them from mafic volcanic migmatite 

remnents

Felsic to Intermediate Plutonic Rocks

The plutonic rocks consist of a heterogeneous 

assemblage of both biotite and hornblende-bearing granite, 

granodiorite, tonalite, trondhjemite, quartz diorite, mafic 

diorite and diorite. Cross-cutting relationships indicate 

granodiorite and granite are the younger rock types. Also 

present are local migmatitic agmatic , phlebitic , schollen 

(raft)(Photo 3), schlieren and nebulitic structures which
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suggest that partial-melting has modified the original 

intrusive plutonic rocks to form this heterolithic suite of 

plutonic rocks. Inclusions of metasedimentary and 

metavolcanic rocks occur in the plutonic rocks near the 

edges of major metavolcanic rock units and may represent 

roof pendants as suggested by Smyk and Owsiacki (1986) or 

the remnants of partially digested and assimilated masses of 

supracrustal

rocks. Migmatization and assimilation processes are 

indicated by textural features in the nearby metavolcanic 

rocks, by obvious partial melting of inclusions, and and by 

younger granitoid vein material which is mainly granodiorite 

to granite in composition.

The granitic rocks were classified according to Streckeisen 

(1976) . Variations in rock colour is mainly due to original 

compositional differences (i.e. the proportion of 

plagioclase to alkali feldspar) and hematization. 

Identification of alkali and plagioclase feldspar was 

facilitiated by cutting and subsequent staining of 26 

specimens with sodium cobalt-nitrate. The results as listed 

in Table 2 are plotted in Figure 5. Also plotted are the 

normative compositions of three representative samples of 

granodiorite, tonalite and mafic diorite. The modal data 

indicate that the field classification was fairly accurate 

and that only a few rocks classified as granodiorites are 

granitic in composition.

Tonalites (map unit 2d) are typically medium- -to
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coarse-grain, massive with mostly plagioclase and 

quartz, ID-20% hornblende and minor biotite. Buff, cream 

weathered surfaces and light grey coloured fresh surfaces 

are most characteristic. Veins of granodiorite to granite, 

pegmatites and epidote commonly cross cut these lithologies. 

Less common agmatite structures contain minor mafic, and/or 

fine-grained metavolcanic fragments as partly assimilated 

and digested material.

In general most outcrops typically have transitional 

internal contacts between the various rock types and suggest 

homogenization during partial melting.

Petrographic examininations indicate common 

hypidiomorphic granular textures and grain-size of 0.4-0.8 

mm. Hornblende 25 sfe, quartz 25 s*;, and 25 s* plagioclase and 

potassic feldspar are the major rock forming minerals. 

Clinozoisite, muscovite, chlorite, and biotite also occur 

and indicate some retrograde metamorphism with the breakdown 

of feldspar into clinozoisite and muscovite and the 

replacement of some hornblende with chlorite and biotite 

(photo 3). Remnant plagioclase has a composition of 

andesine (An35).

Trondhjemites (map unit 2e) and quartz diorites (map 

unit 2c) are also texturally and mineralogically similar to 

tonalites with a medium-to coarse-grained nature and light 

buff to white coloured fresh and weathered surfaces. 

However in trondhjemites biotite is the only mafic mineral 

and makes up less than S 5* of the rock. Quartz diorites
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contain less quartz but have similar percentages of mafic 

minerals to that found in most tonalites. Less than 5% 

quartz generally occurs in mafic diorites (map unit 2a) and 

diorites (map unit 2b) with the percentage of mafic mineral 

(mostly hornblende) ^(H in the former and approximately 10** 

in the latter. Most of these rock types are generally 

massive but some of are weakly foliated.

Thin sections studies indicate plagioclase, quartz (10- 

15* quartz diorite, and 5* in diorites) , hornblende, 

clinozoisite are major mineral phases. Chlorite, carbonate, 

titanite, muscovite, opaque , and quartz-feldspar 

intergrowths are also present. These typical retrograde 

metamorphic mineral assemblages contain remnant oligoclase 

(Anl5). Textures are typically hypidiomorphic granular with 

a l mm grain size.

Younger granodiorite (map unit 2f) and granite (map 

unit 2g) rock types occur as cross-cutting veinlets and 

mobilizate within the above mentioned plutonic rocks and 

mafic metavolcanic rocks. They are generally massive and 

coarse grained with light buff pink weathered and light grey 

fresh surfaces.

Quartz constitutes ^(^ of the rock and occurs as 

common strained crystals with undulatory extinction. 

Plagioclase (30-4(W and microcline (ID-20%) are present in 

the proportion of 2:1. Other major mineral phases are 

chlorite, clinozoisite/epidote, muscovite, and hornblende 

with accessory hematite. Hypidiomorphic granular textures
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with a grain size of 0.08-3.0 mm are characteristic. The 

presence of minor mortar textures does indicate the presence 

of some local recrystallization. Otherwise the mineral 

assemblages are indicative of typical retrograde 

metamorphism with relatively unaltered plagioclase feldspars 

of andesine composition (An 30-35) .

In the vicinity of Breeches Bay and in the Mountain 

Lake area local shearing, brecciation and mylonites occur 

within the felsic plutonic rocks. The rocks (map units 2j 

and 2k) typically have dark grey to light pink weather 

surfaces with light grey coloured fresh surfaces.

In thin section these rocks consist of the typical 

granitic mineralogy but exhibit cataclastic, mylonitic, 

brecciated and lesser mortar textures. A latter chlorite 

matrix surrounds many of the broken crystals and fragments. 

A general grain size reduction to a 0.02-0.4 mm average 

grain size occurred in the tectonites. Sulphide 

mineralization, silicification and carbonatization are also 

associated with these rocks which occur in

many of these shear and ductile-strain zones and which makes 

them areas of interest for future prospecting (see section 

on Economic Geology).

Another minor lithology cross-cutting the granitoid 

rocks are rare 0.10-2 m wide mafic diabase dikes. There are 

only a few outcrops of this rock type and they do not 

consitute as seperated mappable unit. Thus they were 

included with the plutonic rocks as map unit 2m. These are
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mafic diabase dikes are usually even-textured with minor 

plagioclase phenocrysts.

In thin section the grain-size of these diabase dikes 

is 0.08-0.1 mm with subophitic and radiating plagioclase 

crystals (25%) and hornblende (25%). It represents an 

altered assemblage of gabbroic composition with plagioclase 

alteration products such as epidote and muscovite.Opaques 

and quartz ^5*) also occur.

Chemical analyses and norms for some representative 

felsic plutonic rocks are presented in Table 4. Samples 1,2 

and 3 represent tonalite, granodiorite and mafic diorite, 

respectively. As a comparision their normative compositions 

are plotted together with the actual modal data in Figure 5. 

The results indicate that the norms are a close 

approximation to the field identification. The only 

discrepancy is that the norms indicate the presence of 5- 

10% more alkali feldpars than the field classification. 

The normative feldspar compositions (Table 2) indicate 

values of between An 10-20 which is in agreement with the 

petrographic data. Only in the mafic diorite sample (#3) is 

the normative composition in the range of An 60.70 . 

Corresponding petrographic data indicates compositions of 

An35 . The reason for this discrepancy is unknown but may be 

due to inhertant assumptions used in the normative 

calcuations.

The geochemistry and norms does however substantiate the 

distinct difference in the compositions of the various rocks
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in the felsic to intermediate plutonic suite. Thus this 

geochemical evidence supports most field classifications and 

relationships.

Ultramafic Rocks

An episode of late Archean igneous activity is minor 

and represented by several outcrops of ultramafic and 

komatiitic-basalt rocks in the Mountain Lake area. These 

are either intercalated within the mafic metavolcanics or 

they intrud them as dikes. One distinction between the 

mafic metavolcanics and the ultramafic rocks of map unit 3 

is that felsic plutonic rocks or migmatite sweats cut the 

mafic rocks whereas none were observed intruding the 

ultramafic rocks. Another distinction is the intensity of 

carbonatization which is greatest in the ultramafic rocks 

and not so obvious in the mafic suite.

An ultramafic flow or sill, l m thick and overlain by a 

vesicular Komatiitic basalt occurs. Both these rocks are 

typically magnetite rich and exhibit light blue-grey fresh 

surfaces and chocolate brown weathered surfaces with deeply 

weathered carbonate rinds. The ultramafic flow or sill is 

vertically oriented and exhibits a distinct zonation 

suggestive of a composite dike or flow. Criss-crossing 

cooling joints are developed on an fine, millimeter-scale 

and occur at the margins and within the ultramafic body.
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Sandwiched between these cooling zones are several distict 

knobbily cumulate zones (Photo 4). Another more clearly 

intrusive peridotite dike or sill occurs north of nearby 

Best Lake.

Petrographic examinations indicate possible relict 

olivine crystals (0.6 mm) outlined by exsolved magnetite. 

The shape of the relict outlines is indicative of an olivine 

cumulate either in a flow or a sill. The lack of skeletal 

spinifex crystals makes an extrusive ultramafic origin 

unlikely. The retrograde metamorphic mineral assemblage has 

a grain size of 0.2 mm and suggests that original olivine 

altered to serpentine + talc + magnetite.

Komatiitic basalt generally has dark brown-green 

weathered and light green-blue fresh surfaces. The rock is 

commonly vesicular with later quartz and carbonate infilling 

the cavities. Thin section examinations reveals a 

retrograde mineral assemblage consisting of an aggregate of 

chlorite and carbonate and magnetite +/- talc, muscovite,and 

plagioclase. As a result the original grain boundaries are 

overgrown and the replacement crystals are randomly oriented 

and have a 0.2-0.6 mm grain size.

Relict plagioclase and its alteration product muscovite 

suggests a komatiitic basalt rather than a true komatiitic 

(peridotite) affinity. One of the characteristics of both 

the ultramafic and Komatiitic basalt is a pervasive and 

intense carbonatizaton. Thus, the retrograde mineral 

assemblage consists mainly of Fe- and Mg-rich carbonates as
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well as chlorite and talc. Similar retrograde mineral 

assemblages also occur in most of the nearby mafic 

metavolcanic rocks of tholeiitic affinity (map unit 1). The 

tholeiites are however less carbonatized.

Petrochemistry of the Metavolcanic Rocks

Samples from seven Archean metavolcanic rocks were collected 

for whole rock analyses which were provided by the 

Geoscience Labratories, Ontario Geological Survey, Toronto. 

Table 4 lists the mafic to intermediate metavolcanics. 

Table 5 lists the ultramafic rocks some of which are 

volcanics. Locations for these samples are given in Figure 

19.

The main purpose of the rock analyses is to determine 

the geochemical affinities of the metavolcanics recognized 

in the field. This can be a tool in verifying or rejecting 

some of the correlation proposed as a result of the field 

mapping. The analyses are illustrated on several plots 

commonly applied to volcanic rocks namely the Jensen cation 

plot of Jensen (1976) (Figures 6),and of a standard AFM 

weight percent diagram (Figures 7) of Irvine and Baragar 

(1971). In figures 6 and 7 most of the mafic volcanic 

samples (samples 4-10) plot in the tholeiitic field and 

indicate the following rock types: 

Andesites-samples 5 and 8;
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High-Iron Tholeiitic Basalts- samples 9 and 10;

High-Magnesium Tholeiitic Basalts- sample 6;

Other mafic metavolcanics plot outside the tholeiitic field

and indicate the follwing rock types:

Basaltic Komatiite-sample 4 which represents a partially

digested sliver of mafic volcanics within the granites;

Calc-alkalic andesite- sample 7 which is also a mafic

volcanic remnant or silver caught up near the margins of the

felsic plutonic rocks. In both of the previous samples (4

and 7) there may have been some contamination from the

surrounding granitic host rocks.

The ultramafic rocks (samples 10-12) plot as:

ultramafic komatiite -sample 12;

Basaltic Komatiite- sample 11; and

High-Iron Tholeiitic Basalts- sample 13.

Several binary plots illustrate elemental differences

between the mafic metavolcanics and the ultramafic rocks.

The geochemical characteristics of each group are thus

described with respect to trends on the diagrams. The plot

of Ti02 vs Gr (Figure 8) shows a fairly good separation of

the mafic volcanics from ultramafic rocks with the exception

of one sample of each. Generally, the mafic metavolcanics

have higher Ti02 and lower Gr values. Similarily in the Gr

vs Mg/Mg+Fe plot (figure 9) the mafic metavolcanics have

both lower Mg values and Gr content. The A1203 vs

FeO/FeO+MgO plot (figure 10) illustrates the higher A1 203

and Fe content of the mafic metavolcanics.. Another
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characterizitic is the less altered nature of the mafic 

metavolcanics which is reflected by lower values of C02 than 

in the ultramafic rocks (Tables 4 and 5) . All of the 

ultramafic samples are high in volitiles. The C02 content 

ranges from approximately 9 to

Geochemical investigations by Smyke and Owsiaki (in 

press) in the area to the south of Mountain Lake shows 

similar results. Most of the metavolcanics are tholeiitic 

balsalts with some lesser calc-alkalic basalts and 

andesites .

EARLY PROTEROZIC 

HURONIAN SUPERGROUP

Early Proterozoic rocks of the Huronian Supergroup, 

namely the sedimentary rocks of the Gowganda and overlying 

Lorrain Formations underlie large parts of the map area. 

The local stratigraphic section has a maximum thickness of 

about 2000 m and is exposed in an east-trending synclinorium 

which dips an average of 120 to the north. Figures 7 and 8 

illustrate the stratigraphic section on Lake Anima Nipissing 

and to the north in the Kitt- High Falls area, respectively. 

A generalized stratigraphy is also obtained from a north- 

south cross-section as shown in figure 3 and in the east-
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west cross-section (Figure 4).

One of the aspects of the detailed geological mapping of the 

sedimentary rocks was to classify them by lithofacies as 

well as by lithology. Classifications of lithofacies used a 

scheme proposed by Miall (1977) and shown in Table 6.

Cobalt Group

Gowganda Formation

The Gowganda Formation consists of a lower unit, the 

Coleman Member, and an upper unit, the Firstbrook Member and 

both are mappable in Brigstocke Township. The Coleman 

Member is restricted to an irregular, relatively narrow belt 

crossing the south end of Lake Anima Nipissing. Its contact 

with the Archean basement is exposed along the southern 

shores of that lake. The Gowganda Formation ranges from 350 

to 900 m thick in Brigstocke Township and the strata dip at 

an average of 120 deg toward the north and northeast.

Coleman Member

The Coleman member ranges from 50 to 300 m thick and is 

best exposed along the shores of Lake Anima Nipissing. The 

contact with the Archean rocks is extensively exposed there. 

A variety of lithofacies are present in the lower part of 

the Coleman Member, none of which can be correlated between 

outcrops. These facies include stratified and massive
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matrix-supported diamictites; stratified and massive clast- 

supported conglomerates, pebbly and non-pebbly shaley 

mudstones with interlaminated silt and very fine sand; 

mudstone; and minor thin interbeds of sand. Commonly a 

basal breccia of the same lithology as the immediately 

underlying Archean rocks is present at the unconformity, 

ranging from decimetres to, rarely, one or two metres thick. 

Photo 5 shows a transition upward from fractured basement, 

through in situ but separate blocks, to a breccia containing 

exotic clasts, with a matrix similar to that of the 

overlying Coleman diamictites. In some places the breccia 

matrix is shaley mudstone.

The clasts in the diamictites above the basal breccias 

vary in composition from VO^fe to 9Q* granitic and 10*?? to 3(H 

mafic, and are subangular to rounded. Clast sizes range 

from small pebbles to large (2m) boulders. The average size 

of the ten largest clasts per outcrop ranges from pebble to 

small cobble.

Shaley mudstone containing minor pebbles and boulders 

with lenticular very fine sand interlaminae become more 

prevalent higher in the section. The large clasts show 

puncturing and rucking of adjacent laminae (Photo 6). 

Individual dropstones become scarce over a relatively short 

stratigraphic thickness, while thick lenticular very fine 

sand (unimodal SE paleocurrents) persists. Disappearance of 

the thin lenticular sandstone beds marks the upper limit of 

the Coleman Member.
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Thin-section examinations of typical specimens reveals 

that both the clast- and matrix-supported conglomerates 

contain a poorly sorted and sub-angular matrix. Rock 

fragments, followed by feldspar and quartz fragments are 

most abundant. Rare calcite also occurs as a framework 

cement in one of the samples. The composition of the matrix 

is that of a feldspathic lithwacke (Table 6 and Figure 9). 

Lepidoblastic chlorite textures occur as a result of 

shearing in one sample. Pebbly wackes are texturally 

similar but generally contain less rock fragments and have 

proportionately more quartz fragments (Table 6 and Figure 

13) . The total percentage of pebbles is less than S 5?? of the 

rock and the average matrix grain size is 0.15 mm.

Shaley mudstones commonly contain minor amounts of 

interlaminated siltstone, and very fine sandstones. Typical 

thin sections indicate 2 mm thick graded beds and 

laminations of coarse-grained siltstone (0.04 mm). The 

predominant mudstone beds are chlorite-rich and consist 

mainly of clay and lesser silt-sized detritus. Laminations 

and bedding are indicated by colour differences evident in 

the percentage of chlorite and opaque minerals found in 

adjacent beds. Soft sediment deformation and micro-faulting 

textures are common.

A representative analysis of a pebbly wacke of the 

Coleman Member of the Gowganda Formation is presented in 

Table 7.
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Depostional Environment

The Coleman is widely agreed to be glaciogenic in 

nature derived from a northerly retreating continental ice 

sheet (Schenk, 1965; Lindsay, 1968; Mustard,1985). This 

depositional environment is substantial different from that 

of the Firstbrook Member and thus will be interpretted and 

discribed as a seperated section. A Later section will 

discuss the depositional environments of the Firstbrook 

Member of the Gowgnda Formation and the overlying Lorrain 

Formation.

In the Coleman Member of the Gowganda Formation the 

lonestones in the pebbly shaley mudstones are interpreted to 

be dropped from melting icebergs. The presence of this 

shaley mudstone throughout the Coleman member indicates that 

a significant depth of water was present at the ice margin, 

either ponded meltwater, or marine water at the edge of a 

continental shelf (Miall, 1985). Several lines of evidence 

point to the existence of grounded ice in the area, rather 

than an extensive floating shelf proposed by Miall (1985). 

The basal breccia has been interpreted as a periglacial 

regolith or Felsenmeer (Patterson, 1979) indicating that a 

subaerial environment immediately preceded ice advance.

In the Cobalt area to the northeast and in Vogt 

Township 50 km to the south, conclusive evidence of grounded 

ice is present (Schenk, 1965, Mustard, 1985). At two

24



locations in Brigstocke Township the nature of the Archean- 

Coleman suggests sculpting by grounded glacial ice: on south 

shore of Lake Anima Nipissing at the Second Narrows, the 

Archean granodiorite is seen to have shallow smoothly 

undulating grooves with a wavelength of one metre trending 

1850 (azimuth) on a surface dipping 450 to the north. On 

the same shoreline, 500 m to the southeast, a small knoll in 

the Archean surface is partially exposed, with a gently 

northeast dipping contact and sharp, vertical south-facing 

contact marked by an occurrence of a vertical (Archean) 

quartz vein. Sediments of the Coleman Member are in contact 

with the basement along the quartz vein and on the other 

side of the knoll. Since Proterozic-age sediments cap and 

preserve the roche moutonnee this is interpreted as a 

Proterozoic-age rather than a Pleistocene glacial feature. 

Characteristic of both are a glacially smoothed up-ice 

(north-facing) slope and a jagged, plucked leeside.

In the present map aea there is little of the clast- 

poor, monotonous blanketing massive diamictites interpreted 

by Schenk (1965) in Vogt Township as true tillites. Most of 

the diamictites are stratified or have thick beds made 

evident by crude fining- or coarsening-upwards trends, or 

various clast concentrations. These are interpreted as 

debris flow deposits. Wispy, discontinuous silt, sand and 

granule layers are interpreted as current winnowed material 

between individual flows. Contorted, irregular inclusions 

of shaley mudstone are present in some of these units. Such
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diamictite is seen to overlie dropstone-free shaley mudstone 

at a location on the west shore Lake Anima Nipissing just 

south of the map area. The contact with the shaley mudstone 

is undulating and erosive (Photo 7), indicating proximity to 

the debris flow source. The debris flows here may have been 

derived from a nearby actively aggrading glacial grounding 

line and deposited beneath a protective ice shelf. 

Alternately, deposition occurred very close to a grounded 

ice front where glacial meltwater kept debris-laden ice 

away. The heterolithic nature of the facies in the lower 

part of the Coleman, rapid lateral facies changes, and 

presence of well-sorted, clast-supported conglomerate 

indicative of stream flow, also suggests the presence of 

grounded ice.

Firstbrook Member

The Firstbrook Member is present in its entirety in 

Brigstocke Township where it ranges from 300 to 800 metres 

in thickness. Most of the member is also present in Kittson 

Township. It consists of a single coarsening-up sequence of 

fine-grained rocks (mud, silt and minor very-fine sand - FI, 

Fm and Fr lithofacies) (Miall, 1978; Rust, 1978) .

It is divisible into three units following the criteria 

of Rainbird (1985). The uppermost unit is thin, poorly 

exposed and absent in some areas. Interlaminated shaley 

mudstone and siltstone occur in the lower unit with the
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proportion of silt ^Q* of the rock. In the middle unit 

siltstone constitutes >5Q% of the rock whereas the 

proportion of sandstone to siltstone plus shaley mudstone is 

>5Q% in the upper most unit. Characteristic, herringbone 

cross-laminations which indicate a NNE/SSW bipolar 

paleocurrent distribution are common sedimentary structures 

of the Firstbrook Member.

The lower unit is 100 m thick and coarsens gradually 

upward from near-massive clay/silt through "pinstripe" 

continuous planar very thin to medium interlaminae of silt 

in shaley mudstone, to planar near rhythmic couplets of 

thick to very thick interlaminated silt and mud. Separate 

lenticular silt interlaminae occur as thin and planar beds 

in the Lower Firstbrook section, and gradually thicken and 

coarsen upward. The Lower Firstbrook mudstones are dark- 

grey on fresh surface and weather to light green-grey to 

cream, the siltstones interlaminae weathering to very light 

grey-green.  Another characteristic of the lower Firstbrook 

strata is the occurrence of disseminated pyrite.

The middle Firstbrook unit is defined by Rainbird 

(1985) as a rock unit in which the silt interlaminae 

constitute more than 50% of the rock. This middle portion 

of the member has a fairly uniform thickness of about 200 m 

throughout the map area. The silt/clay couplets of the 

Lower Firstbrook thicken gradually upward in the middle
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Firstbrook, with a concommitant increase in the proportion 

of lenticular very fine sand. Wave ripples are seen on 

bedding planes in the middle Firstbrook, and are 

occasionally noted in section (Figure 7). Grading is not 

common within the couplets. The lenticular sand lenses are 

commonly loaded or foundered into the underlying silt or 

mud. Chloritization of the sand lenses common near the 

contact with the Nipissing diabase imparts a dark-green 

colour to the weathered surface. The mud laminae in the 

middle Firstbrook Member are generally maroon coloured in 

fresh and weathered exposures; silt laminae weather pale 

gray-green and the sand weathers buff. Rarely the 

colouration is reversed (sand or silt maroon). Near the top 

of the middle Firstbrook are rare very thin to thin wavy to 

uniform interbeds of rippled very fine sand, commonly with 

herringbone crosslamination. Seventy-three lunate ripple 

paleocurrent measurements from nine stations yield a bimodal 

distribution with a moderate bipolar component, the primary 

paleocurrent direction being to the NE.

The upper unit of the Firstbrook Member is no thicker 

than 15 m in any part of the map area, and has probably been 

locally removed through erosion prior to the depositing the 

overlying Lorrain arkose. The upper Firstbrook Member 

contains more than 50* sand and is wavy bedded to flaser 

bedded with herringbone cross-laminations, and rill marks 

visible on bedding surfaces. Lunate ripple measurements
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indicate a NNE/SSW bipolar distribution. Rarely, thin 

interbeds of horizontally laminated very fine sand or very 

low angle type "B" climbing ripples in very fine sand are 

observed.

In thin-section the specimens of the Firstbrook Member 

are both chlorite- and muscovite-rich with the mud layer 

containing mainly clay size (0.004 mm grain size) and 10*?; 

silt fragments. Flocculated textures are common.

Silt interlaminations contain 0.03-0.04 mm coarse-silt 

detritus as well-sorted and subrounded grains of quartz and 

feldspar and lesser grains of opaque minerals.

Beds of very fine sand-sized detritus (0.07 mm) consist 

mainly of quartz and ^0** feldspar in a subrounded and well- 

sorted framework. Microscopic sedimentary structures such 

as normal graded bedding and lenticular beds of very fine 

sand are common (Photo 8). Chlorite and rare calcite occur 

as a interstitial cement. The presence of abundant muscovite 

and rare Fe-stained feldspars is largely due to the 

diagenetic breakdown of feldspar grains. A later low grade 

metamoporhic overprint makes it difficult to distinguish 

between diagenitic and metamorphic alteration. In some of 

the samples sedimentary structures such as normal graded 

bedding are evident in both silt and very-fine sand beds.

Kink bands and microfractures are common and fracture 

are commonly infilled with both chlorite and epidote (Photo 

9). Both field and petrographic observations indicate that
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the predominant type of brecciation is tectonic rather than 

syn-sedimentary in nature.

Metamorphosed sediments of the Firstbrook Member are 

found at several localities near Nipissing diabase 

intrusions. These sediments are charcaterized by a 

recrystallized (0.04-.08 mm) granoblastic texture and 

abundant chlorite, epidote,and lesser muscovite, and opaque 

minerals.

Several chemical analyses (Numbers 15 and 16) of 

representative shaley mudstones of the lower and middle 

parts of the Firstbrook Member are presented in Table 8.

Lorrain Formation

The base of the Lorrain Formation is placed following 

the criteria of Johns (1985) and Rainbird (1985) at the base 

the lowermost medium- or thickly-bedded sandstone (arkose) 

unit. The Lorrain Formation is present in the northern 

third of Brigstocke Township and one half of Kittson 

Township. In Brigstocke Township, the Lorrain Formation 

over a stratigraphic thickness of 500 m (Figure 7) is 

interbedded with siltstones and mudstones similar to those 

found in the Firstbrook Member of the Gowganda Formation.. 

At Lake Anima Nipissing, three coarsening upwards sequences 

comprise over 1200m of section. The base of the Lorrain 

Formation throughout the map area is characterized by medium
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to very thickly bedded, well-sorted, generally horizontally 

laminated very fine-grained to fine-grained arkose. From 

the good sorting, presence of channels, shaley ripup clasts, 

shallow scours, and rarely observed primary current 

lineation, these laminations is interpreted as being upper 

flow regime flat lamination. Loaded 5 to 30 m wide shallow 

channels are observed in a 250 m-long exposure of the 

Firstbrook-Lorrain contact in a ravine north of Kitt Lake 

(Photo 10 and Figure 8). Minor amounts of SI facies arkose 

(shallow scours and cross-bedding), Sr facies arkose 

(rippled; including rare low angle type "B" climbing 

ripples) are interbedded with horizontal laminated arkose 

(Sh). Ball and pillow structures are very wide spread 

throughout the lower two-hundred metres of section, and 

commonly consists of well-sorted fine sand (Sh facies), 

loaded into well-sorted very fine sand (Sh or Sr facies). 

Graded beds are not present. Wave ripples (Photo 11) and 

mudcracks (Photo 12) are observed rarely on bedding plane 

exposures. Crossbed paleocurrents are bimodal, with a 

strong southerly mode and one almost at right angles, to the 

WNW.

In the north arm of Lake Anima Nipissing, this sequence 

is interrupted by a 350m thick coarsening-up unit of 

mudstones, similar to those in the middle-to upper- 

Firstbrook Member. The silt/mud couplets in this units are 

distinctly rhythmic and graded, and thin interbeds of AB, 

ABD, and ACD sandy turbidites occur rarely. Herringbone
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cross-laminae are common, and lunate ripple paleocurrents 

show a strong NNE/SSW bipolar, bimodal distribution (Figure 

7). Wave ripple crests show a very low variance 

perpendicular to this distribution (WNW/ESE). This part of 

the section, however, is mainly present in the proximity of 

Anima Nipissing Lake and appears to pinch out further to the 

north. It also marks the base of the second of three 

coarsening-upwards cycles. The uppermost exposed part of 

the third cycle consists of a moderate-to poorly-sorted, 

medium-grained arkose with common planar (Photo 13) and 

trough cross-beds (Photo 14). These represent St and Sp 

lithofacies (Miall, 1978).

More rocks of the Sh, SI, and Sr lithofacies occur at a 

higher stratigraphic position located above the Nipissing 

diabase sill. This sequence occurs within well-sorted fine 

and very fine sand, overlain erosionally by trough and 

planar crossbedded, moderately to well-sorted medium-grained 

arkose. The third coarsening-up cycle is separated from 

this unit by the main part of the diabase sill, and consists 

of a thin transitional zone from laminated mudstone to 

crossbedded medium arkose, as before. Overlying this is 

more than 200 m of moderately to poorly-sorted crossbedded, 

horizontally bedded and massive arkose. The poorly-sorted 

units consist of individual beds or foresets of moderately 

to well-sorted very fine to very coarse sand or granules 

(Photo 13). The horizontally bedded facies (Sh) consists 

of, irregular and discontinuous very thick laminae to very
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thin beds of well-sorted fine to very coarse arkose. 

Thirty-six crossbed measurements from 9 stations at the 

north end of Lake Anima Nipissing yield a weakly bipolar 

distribution with a strong SSW mode. Crossbed paleocurrents 

from the Kitt Lake area are unimodal toward the ESE.

Petrographic techniques such as alkali and plagioclase 

feldspar staining with sodium cobaltnitrate and alerazine 

red and modal analysis of 19 representative specimens 

indicated vast similarities between most lithologies of the 

Lorrain Formation (Table 6 and Figure 9). The lower unit is 

an arkose with a condensed framework of generally subrounded 

and well-sorted of very fine to fine sand-sized grains 

(0.06-0.2 mm) and <10% matrix. Quartz fragments and 

feldspar fragments occur in roughly subequal amounts (40-50 

%) with a lesser percentage of rock frgaments (5-10 ife)and 

accessory opaque grains. Most of the feldspar fragments 

consist of plagioclase rather than alkali feldspars. 

Alteration of feldspars to muscovite is minor and presumably 

represents modification during diagenesis. Other diagenetic 

effects include the enlargment and rimming of framework 

grains. The order of paragenesis of the various cements is 

quartz, followed by chlorite, muscovite and rare carbonate.

The upper arkosic units of the coarsing-up cycles 

exhibit similar petrographic characteristics except the 

framework consists of medium and coarse sand (0.25-0.60 mm) 

rather than very fine- and fine-sand.

Thin sections of the laminated fine-grained shaley
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mudstones and interbedded sandstones (FI facies) typically 

exhibit cross-laminations, ripples and normally-graded 

bedding. Muscovite, chlorite, opaquic grains constitute the 

muddy layers whereas subrounded and well-sorted quartz, 

feldspar and minor rock fragment grains make up the fine 

grained arkose inter-beds.

Contact metamorphic circular chlorite spots, 1-5 mm in 

diameter occur locally in arkoses near various Nipissing 

diabase sills and dikes. At many localites the chlorite 

spots are mantled by feldspar rims up to 5 mm thick. 

Typically, the chlorite spots can be either isolated, 

interconnected or coalesced. Permiability appears to the 

the key factor which determines the amount of chlorite 

present in the meta-arkose. Proximity to the diabase is 

probalby a less important factor.

A representative analysis of an arkose from the Lorrain 

Formation (Number 8) is presented in Table 8.

Depositional Environment

The following section describes the depositional 

environment of the Firstbrook Member of the Gowganda 

Formation and the overlying Lorrain Formation. It is 

distinctly different than the depositional environment of 

the previously discussed and underlying glaciogenic sediment 

of the Coleman Member.

Historically, it has been previouly accepted that the
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absence of dropstones is one of the markers for the base of 

the Firstbrook Member of the Gowganda Formation throughout 

the Cobalt area. This is a convenient, although somewhat 

unreliable marker between the Firstbrook and Coleman 

Members. A more accurate marker is the claystone (Fm) unit 

at the base of the Firstbrook Member. Another indicator is 

the paleocurrent directions.. The starved sinuous to lunate 

ripples in the Coleman FI lithofacies (map unit 4g) are 

unimodal SE. In the Firstbrook FI lithofacies the 

paleocurrents are bipolar, and in an approximately N-S 

directions.

The map outlines indicates that the lower Firstbrook 

infilled basement lows and levelled the subaqueous 

topography in the area.

Rainbird (1985) interpreted the coarsening-up sequence 

represented by the Firstbrook Member as a broad marine 

deltaic ramp prograding southward from a subaerial braiding 

fluvial source to the north (the Lorrain arkoses). By this 

interpretation, the lower, middle, and upper Firstbrook 

represent the prodelta, delta slope and delta foreslope 

environments, respectively. The lower part of the Lorrain 

Formation represents the delta topset beds composed of 

braided fluvial channels and distributaries. Mapping by the 

authors in Brigstocke and Kittson Townships confirms this 

interpretation.

Strongly bipolar lunate ripple paleocurrent 

distributions in the FI facies, the presence of lenticular,
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wavy and flaser bedding, rill marks, and possible 

dessication cracks suggests a tidal flat environment for the 

upper part of the Firstbrook Member and the Firstbrook- 

Lorrain transition. Erosional basal contacts and laterally 

continuous beds of the rocks of the Sh, SI, and Sr 

lithofacies are typical in the lowermost Lorrain. They 

likely represents incursion of river-derived currents as 

broad shallow sheetwash over the tidal flat and delta 

foreslope. A weakly bipolar crossbed paleocurrent 

distribution in the Anima Nipissing Lake area is suggestive 

of tidal channel deposition.

Multiple sedimentary cycles in the lower Lorrain 

Formation were noted by Rainbird (1985) from other areas in 

the depositional basin. This occurred at the time of 

deposition of the Firstbrook sediments and is related to 

delta lobe abandonment. The main part of the Lorrain 

Formation in the Whitefish Falls area to the south was 

interpreted by Young (1973) as deposits of a braided fluvial 

system. The unimodal nature of crossbed paleocurrents in 

the Kitt Lake area, combined with the abundance of SI and Sh 

facies suggests fluvial processes (Rust, 1979). The 

predominance of St facies with minor Sp, Sh, Sr, and SI in 

the uppermost Lorrain in the area is probably indicative of 

a South Saskatchewan-type sandy braided system as 

characterized by Miall (1978) .

Composite Depostional Sequence
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The Coleman member of the Gowganda Formation is a thin 

, heterolithic, laterally variable sequence of mainly 

stratified matrix and clast-supported diamictites, pebbly 

and non-pebbly shaley mudstones (figures 7 and 8). The 

Coleman probably represents subaqueous deposition near the 

grounding line of a continental glacier.

The Firstbrook member and the Lorrain Formation 

represents a southward-prograding coarsening-up marine 

clastic wedge fed by a braided fluvial system, possibly 

South Saskatchewan type. Upward facies transitions are from 

prodelta through delta slope and foreslope, to tidal flat 

and channel, overlain by braided fluvial topset beds.

Mafic Intrusive Rocks

Nipissing Diabase

Introduction

Early Proterozoic Nipissing diabase form several east- 

trending sills of up to 700 m thickness which intrude mainly 

lithologies of the Lorrain Formation and the Firstbrook 

Member of the Gowganda Formation. The thickest sill is 

located in the Anima Nipissing Lake area and cuts across the 

central part of Brigstocke Township. Other narrower sills
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and dikes cut across Kittson Township. A typical section of 

the diabase near Anima Nipissing Lake includes a fine 

grained lower contact overlain by Hypersthene Gabbro and 

Quartz Gabbro in the lower half of the sill. The upper part 

of the sill generally contains Varied Textured Gabbro 

intermixed with Quartz Gabbro with some Granophyre commonly 

present along the upper contact with arkoses of the Lorrain 

Formation. A more detailed description of these rock types 

is given below: 

Fine-crrained Diabase

Along the lower contact of the main sill and where it 

intrudes laminated shaley mudstones of the Firstbrook 

Member, the fine-grained diabase contains rare but 

distinctive variolitic cavities indicative of some gas 

escape features. It also exhibits characteristic polygonal, 

columnar jointing (Photo 17) accenuated by later epidote 

deposited along the surfaces of semi-circular cooling cracks 

that terminate in triple junctions. The apparent alteration 

along these surfaces could indicate seawater interaction 

along fractures or possible synchronous hydrothermal 

activity.

In thin section the rock consists of a green Mg-rich 

chlorite (45*) plagioclase (IS 5*;) , and its alteration product 

clinozoisite (35%) , quartz (S 5*) and minor carbonate and 

magnetite. Pilotaxitic to trachytic t sxtures are defined by 

0.008 -0.15 mm long plagioclase laths.
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Quart2-Gabbro and Quartz-Diabase

Coarse-grained quartz gabbro-diabase (map unit le) and 

hypersthene gabbro (map unit 7b) are the main lithologies in 

the lower parts of the main diabase sill. Of these the 

predominent lithology is quartz diabase. It is 

characterized by grey green weathered and grey fresh 

surfaces with commom subophitic textures and rare 

glomeroporphyritic textures. Usually massive and medium to 

coarse grained they have variable but abundant amounts of 

magnetite,amphiboles and plagioclase.

Field relations also indicate that at several 

localities the quartz diabase is cut by late-phase 

granophyre veins. Elsewhere, local brecciation and shearing 

parallel to the main joint surface at several localities has 

resulted in some rather chlorite- and magnetite-rich gabbro 

rock types.

In thin section quartz gabbro consists of plagioclase, 

hornblende, muscovite, epidote/clinozoisite, quartz, and 

magnetite +/- biotite, actinolite, and chlorite. Subophitic 

textures and a 1.0-1.5 mm grain size are common. Alteration 

of the primary mineral phases is either due to direct 

retrograde alteration or more likely to low-grade 

(greenschist) regional metamorphism. As a result no primary 

pyroxenes have survived and plagioclase is commonly altered.

Leucocrabbro

A leucocratic variety of quartz diabase occurs at
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several localities within the map area. It is characterized 

by a coarse-grained and massive habit with less than 25% 

mafic minerals and a light pink weathered and medium gray, 

fresh surfaces. Typical mineral assemblages in decreasing 

abundance are plagioclase, hornblende, microcline, quartz, 

muscovite, clinozoisite, carbonate and titanite. Muscovite, 

epidote and other alteration products have overgrown the 

original sub-ophitic textures. Grain size ranges from 1-2 

mm. Colour is mainly due to hematized plagioclase, however 

subsequent petrographic studies indicate that although 

plagioclase is altered to muscovite and epidote there is no 

substantial hematitization. The main reason for the 

colouration is the presence of alkali feldspars. Most of 

the leucogabbros are located near the top of the sill and 

are probably tranisitional to granophyre rock types.

Hypersthene Gabbro

Hypersthene gabbro is less common than quartz gabbro. 

Its sporatic distribution is an indication of the small 

amount of unmetamorphosed diabase. It is characteristized 

by is the brown spotted alteration on the weathered surface 

which is indicative of the presence of orthopyroxenes.

Petrographic examinations of several of the samples 

indicated the presence of 3C^ hypersthene and 30** 

plagioclase (Iabradorite-An60) with minor epidote, quartz, 

actinolite and magnetite. Grain size generally ranges from 

1.0-1.5 mm. Ophitic textures are characteristic.
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Actinolite commonly rims and mantles the pyroxenes. Other 

samples also had the characteristic brown spotted alteration 

and were identified as hypersthene gabbro. In these thin 

sections the mineral assemblage is more altered with no 

remnant pyroxenes but still exhibiting relict ophitic to 

subophitic textures. Original pyroxenes are replaced by 

actinolite and plagioclase (labradorite An58) has undergone 

slight alteration to muscovite and clinozoisite. Lesser 

quantities of quartz, magnetite and quartz-plagioclase 

intergrowths (myrmekites) also occur in these samples. 

Myrmekites in similar Nipissing diabase rocks from Cassels 

and Riddell Townships have been decribed and illustrated 

(photographed) in Born (1986) .

Varied Textured Gabbro

Coarse-grained varied textured gabbro is the main 

lithology of the upper portions of the sills. Granophyre 

also occurs sporadically along the upper contact of the sill 

where it is in contact with arkoses of the Lorrain 

Formation.

The spatial distribution of varied textured gabbro is 

suggestive of a gently undulating main sill with a northward 

dipping west limb and a minor but southward dipping east 

limb. This undulating sheet is a common feature of the 

Nipissing Diabase sills described elsewhere by numerous 

workers and in nearby Banting Township by Symk and Oswiacki 

(1986) .
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Varied textured diabase (gabbro) is medium to coarse 

grained, subophtic and consists of mainly plagioclase and 

amphibole and 5% quartz. Some varieties contain minor 

amounts of biotite recognizable on fresh surfaces as 

distinctive brownish spots.

Rare columnar jointing occurs along the shores of 

Brigstocke Bay. Its subvertical and perpendicular attitude 

suggests a 100 northward dip of the sill. Both varied 

textured diabase and quartz diabase commonly occur in the 

same location and the former occurs as coarse-grained and 

dendritic pegmatite pods within the regular quartz diabase.

Thin section studies indicates that the mineralogy of 

the varied textured rocks is similar to the regular quartz 

diabase. However, it also contains some microcline and 

granophyre made up of quatz and alkali feldspar 

intergrowths, and in one case minor biotite.

Granophyre

Granophyre is coarse grained and leucocratic and 

exhibits characteristic light gray-pink weathered and gray- 

pink fresh surfaces. The presence of abundant quartz and 

alkali feldspar and of granophyric intergrowths of quartz 

and feldspar is one of the key distinguishing features of 

this lithology. Staining and modal analysis of several 

representative samples indiciate the presence of a large 

percentage of alkali feldspars. Therefore these rocks were 

classified as granites.
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In thin section, plagioclase (35*) , microcline 

quartz (lQ-30%), biotite (Q-20%), granophyre (Q-25%), and 

biotite (Q-20%) are major mineral phases. Muscovite, 

chlorite, carbonate, epidote, hematite, titanite and opaque 

minerals also occur. Biotite is generally the last stage of 

mineral growth and together with chlorite overgrows original 

feldspar boundaries. These intergrowths also replace the 

original pyroxenes which had a grain size of 1.5-2.0 mm. 

Carbonate occurs as an alteration product and is intergrown 

with chlorite. It also overgrows many grain boundaries of 

the original igneous minerals. Other textural variations 

include some remanent hypidiomorphic textures which have 

survived late stage melting and/or gaseous alteration.

Alteration and Metamorphism of Nipissing Intrusive Rocks

Hydrothermal alteration of Nipissing intrusive rocks 

occurs along several shear zones, joint surfaces and 

adjacent to some quartz and carbonate veins that may contain 

minor sulphides and arsenides. Detailed dicussions of the 

alteration and sulphide occurrences is given in the economic 

geology section under property descriptions. Commonly the 

hydrothermally altered, coarse-grained gabbro contains with 

amphiboles and some later biotite,altered plagioclase, 

epidote and muscovite. Carbonate alteration is also 

commonly associated with the hydrothermally altered rocks. 

Textures are typically subophitic to blastophitic with
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amphiboles and biotite replacing pyroxenes and epidote and 

muscovite replacing the plagioclase.

Mineral assemblages of most Nipissing intrusive rocks 

generally reflect upper greenschist metamorphic conditions 

with diagnostic hornblende and/or actinolite and epidote and 

biotite as stable mineral assemblages. Only rarely are any 

of the Nipissing rocks either unmetamorphosed or exhibit 

sub-greenschist facies mineral assemblages

Contact Metamorphic Effects of Nipissing Diabase

Contact metamorphism has resulted in chlorite spotting in 

arkoses of the Lorrain Formation. Such alteration is minor 

or absent in fine-grained sand beds but it is very prominent 

in interbedded, medium-grained sandy arkose beds. Here, 

they occur as coalescing and interconnected chlorite 

aggregates or spots generally of a 5mm-size (Photo 15). A 

chlorite-rich core is usually surrounded by a feldspar-rich 

rim which gives some of the spots a distinct zoned 

appearance. Other nearby rocks appear to lack much of the 

chlorite content but exhibit distinct feldspar clotting 

which is also believed to be due to contact metamorphism. 

Clearly this suggests that the alteration mechanism is 

strongly related to the original and/or selective porosity 

of the sediments.

In thin section granoblastic textures are

characteristic. This later modification has resulted in the 

matrix chlorite being redistributed in chlorite- and
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muscovite-rich regions within the specimen. A roughly 

circular chlorite aggregate or chlorite spotted alteration 

is the result. Similar rocks have been previously described 

in the Cobalt area by various authors including Born (1988) 

in nearby Cassels Township.

As a result of contact metamorphism shaley mudstones of 

the Firstbrook Member of the Gowganda Formation have also 

undergone local chloritization, epidotization and 

recrystallization. Granobastic textures with abundant 

chlorite and Fe-stained feldspar are common in thin sections 

of these specimens. In other samples, the recrystallized 

quartz and feldspar mossaic grains are commonly embayed and 

have a grain-size of 0.04-0.08 mm. Carbonate cement which 

is present in most of these samples may or may not be 

characteristic of the contact metamorphism.

Local partial or total melting of mudstones appears to 

have occurred at several localities along the lower contact 

of the main sill along Lake Anima Nipissing. The resultant 

textural features are show in (Photo 16) and suggest the 

presence of two immisible liquids with chilled contacts and 

reaction rims which are zoned and become coarser grained 

several centimetres from the contact. In other cases local 

anatexis has resulted in clotty feldpsar blastites and 

deveolpment of minor quartz and feldspar mobilizate parallel 

to bedding planes in the host rocks. Other field evidence 

along the lower contact suggests that the host sediments 

were only semi-lithified and contained abundant interpore
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water when they were intruded and metamorphosed by the 

Nipissing diabase sill. Further detailed investigations are 

needed at these localities to determine the exact 

environment and mechanism of emplacement of the Nipissing 

Diabase sills.

Petrochemistry of the Nipissing Intrusive Rocks

Chemical analyses and norms of 8 representative samples 

are listed in Table 9. Sample locations are given in Figure 

19. These anaylses are plotted in Figure 14 namely a cation 

plot and Figure 15 the AFM weight percent plot. Only seven 

of the eight analyses are sub-alkalic and thus can be 

plotted on the two diagrams. The other sample(#24) is a 

granophyre with an alkalic bulk composition. This also 

indicates that the composition of the granophyre is 

generally potassic-rich and in fact is a hybrid rock type 

with an alkaline composition which is incompatible with the 

otherwise tholeiitic magma. The alkalic character of the 

granophyre can be explained by host rock melting and 

assimilation processes.

All of these geochemical samples are taken from the same 

diabase sill located in the Brigstocke Bay area. Their 

ascending stratigraphic order is as follows with sample #18 

at the base followed by #21, 20, 19, 23, 22, 24, and 25

(granophyre at the top).

Figures 14 and 15 illustrate the major chemical variations
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between Nipissing diabase, and Proterozoic olivine diabase 

and lamprohyre dikes.

Most of the diabase samples are tholeiitic in nature. The 

differentiated nature of the Nipissing diabase sill is 

reflected by the distribution of sample data on Figures 14 

and 15. The least differentiated and most Mg-rich rocks are 

located at the base of the sill. Sample 18 represents the 

chilled lower contact and Sample 21 the lower quartz 

diabase. The most iron-enriched rocks (samples 22 and 23) 

occur near the top of the sill, thus defining a tholeiitic 

iron-enrichment trend from the base to the top of the sill. 

The most differentiated rock is granophyre (sample 25). 

Granophyres generally occurs at the top of the Nipissing 

Diabase sill and are commonly in contact with the overlying 

arkoses of the Lorrain Formation. Similar results are 

indicated by the normative OR-AB-AN plot (Figure 16). 

Normative feldspar compositions are more calcic at the base 

and become progressively more sodic and potassic near the 

upper contacts of the sill. The most differentiated and 

orthoclase-rich feldspar is from the granophyre sample 

(#25) . Normative compositions also fall in the range of the 

optical determined compositions. The optically determined 

values are in the range of An 50.60 , whereas the range in 

normative compositions is An 30.70 .

Figures 14, 15 and 16 also illustrate variations in 

compositions between identical rock types from the same 

sill. For an example samples 20 and 22 are both varied
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textured diabase which contain similar if not identical 

mineral phases. However, because they are from different 

stratigraphic locations their feldspar and femic minerals 

will have different compositions. This is reflected by the 

differences in normative feldspar and iron and magnesian as 

shown in the plots.

Chemical variations of Nipissing diabase throughout the 

Southern Province are well documented and characterized by 

several workers. Among the first to do a comprehesive study 

were Card and Pattison (1973). The most recent work has 

been completed by Conrod (1988),Lightfoot et al (1987, 

1986), and Lightfoot and Naldrett (1987). Much of this work 

specifically deals with detailed geochemical investigations 

and not the cursory geochemical investigations done in 

Brigstocke and Kittson Townships and reported in this reprt.

One of their study areas was the Portage Bay intrusion 

which is located just to the east of Kittson Township. 

Results from this area should have a direct application to 

Brigstocke and Kittson Township because of its proximity and 

similar geology.

The work on the Portage Bay intrusion consists of detailed 

investigations of isotope, rare earth elements, trace 

elements and potential platinium group mineralization of the 

Nipissing Diabase.

Results from this work indicated that the parental magma 

for the sills is remarkably uniform throughout the Southern 

Province. The magma has also undergone considerable trace-
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element enrichment. PGE data and compositional data for 

olivines suggests that the potential for significant PGE- 

mineralization is probably low. Field investigations 

indicate that the arch zones of the intrusions are region of 

intense roof-rock melting to produce aplites and 

granophyres. Thus the evolution of the Nipissing Diabase 

probably included a combination of fractional 

crystallization and assimilation of the host sedimentary 

rocks of the Huronian Supergroup. It is suggested that the 

granophyres were probably produced as a result of direct 

melting of sediments and without significant chemical 

interaction with the remainder of the Nipissing magma.

Middle Proterozoic 

Mafic Intrusive Rocks

Olivine Diabase Dikes

Four northwest-trending olivine diabase dikes of the 

Sudbury Swarm cut across both Brigstocke and Kittson 

Township and intrude the sedimentary rocks of the Gowganda 

and Lorrain Formations. Some minor chlorite spotting occurs 

at one locality in host arkoses of the Lorrain Formation. 

The dikesare medium to coarse grained, and have 

characteristic 1-2 cm plagioclase phenocrysts in an olivine- 

rich groundmass with chilled,margins. The dikes are 

generally from 10-100 m wide and traceable for l to 10 km.
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Card et al (1973) suggests that the dike swarms 

occurred as a response to incipient contiental rifting 

caused by convection in the mantle. The most recent 

radiometric age determination for these dikes is 1220 Ma old 

(Fahrig and West, 1986).

In hand specimen the weathered surface is a

characteristic chocolate brown and the fresh surface is dark 

green. An average of 5% plagioclase phenocryst occur as 

distinct ophitic laths which are 0.2-2 cm in length. Later 

hematization occurs and is especially evident along 

microfractures or joints in the dikes.

Examination of thin sections indicates plagioclase 

(SO 5*) , clinopyroxene (titan augite-25%) , olivine (10%) , 

clinozoisite (S 5*) , actinolite (S 5*) , and magnetite (5%) are 

the main mineral phases. These represent a relatively 

unaltered to subgreenschist facies mineral assemblage with 

an grain size of 0.7-1.5 mm and characteristic subophitic to 

ophitic textures. Plagioclase compositions range from An 

42-50.

Chemical analyses and norms of representive sample 

(Numbers 26 and 27) are presented in Table 10 and plotted in 

Figures 15, 16 and 17.

In terms of classification on a cation plot (Figure 15) the 

olivine diabase dikes represent liquids of a high-iron 

tholeiitic composition. In terms of iron-enrichment trends 

on the AFM Plot (Figure 16) the liquids are relatively iron 

rich and moderately fractionated near the middle of the
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fractionation curve. The normative feldspar composition are 

between An 40-50 (Figure 16) and compares favourably with 

the optically determined values of An 42-50. Feldspar 

compositions in this range suggest that the olivine diabase 

dikes crystallized from moderately fractionated liquids. 

Thus/ the feldspar data confirms a similar interpreation 

from both the cation plot (Figure 14) and the AFM diagram 

(Figure 15).

Laroprophyre and Diatreine Breccias

Lamprophyres represent a second type of younger dikes. 

They generally consist of coarse-grained, biotite and 

muscovite matrix rich rocks containing S-30% rounded 

accidental clast of Archean, Huronian and Nipissing 

lithologies. They occur along the shorelines of both 

Mountain and Anima Nipissing Lakes (Brigstocke Township), 

and form northerly-trending vertical dikes 10-30 m wide. 

Their absolute age is unknown but is probably Middle 

Proterozoic or younger. The dikes could be related to 

tectonic events associated with the Timiskaming Rift System 

(Lovell and Caine, 1970).

Lamprophyre dikes have characteristic light green grey 

fresh and weathered surfaces and contain abundant biotite, 

minor epidote and l mm spots of carbonate with various 

amounts of essential and accidental fragments. Such rock
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types are characteristically non-schistose,and 

unmetamorphosed. The rounded nature of most clasts suggests 

that insitu milling may have been an important mechanism 

during dike emplacement. Accidental clasts are mainly mafic 

metavolcanic and lesser granitic rocks since most dikes 

intrude Archean lithologies (Photo 18). Possible gas 

vesicles occur in some of the dike matrix material and may 

indicate gas escape features. Lakeshore outcrops have 

characteristic cavern-type weathering features. Other 

lithologies intruded by lamprophyre dikes are sediments of 

the Coleman Member of the Gowganda Formation. At one 

locality north of Best Lake some fragments of clast- 

supported conglomerates of the Coleman Member are 

incorporated into the lamprophyre dike. These relationships 

make the dikes younger than the Gowganda Formation and at 

least Early to Middle Proterozic in age.

Petrographic studies indicate a mineral assemblage of 

biotite (Q-50%), muscovite (OS-10%), carbonate (lQ-50%), 

chlorite dO-30%)/plagioclase (S-10%), magnetite (2-5%), 

quartz (Q-10%), and epidote (Q-15%).

Textures exhibit possible olivine pseudomorphs outlined 

by magnetite. Grain boundaries are, however, strongly 

overgrown and completely replaced with lepidoblastic 

muscovite or possibly brucite or talc as radomly oriented 

blades and distinct books or aggregates. In one sample some 

micas are crenulated. Carbonate alteration is pervasive. 

Recrystallized and randomly oriented crystals have a grain
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size of 0.3 mm. In places some epidote veins cross-cut the 

lamprophyre and represent a later stage alteration process. 

All of the textures and mineral phases would indicate 

typical retrograde metamorphic condition accompanied by 

widespread carbonatization.

Representative chemical analyses and normative 

mineralogy of several samples (Number 28 and 29) are 

presented in Table 11 and plotted in Figures 15, 16 and 17. 

The lamprophyre dikes have an ultramafic composition as 

shown in the cation plot of Figure 14. Other 

characteristics include low Si02 values of less than 5^ and 

high MgO values of greater than ia.% (Table 11). Both the 

cation plot (Figure 14) and AFM plot (Figure 14) illustrate 

the magnesian-rich nature of the lamprophyre dikes. This 

also implies that the original lamprophyre liquids were 

relatively unfractionated. Further evidence to support this 

suggestion is provided by the normative feldspar data which 

indicates values of An 45-60. Feldspar compositions of this 

type would occur in feldspars crystallized from relatively 

unfractionated liquids.

Lake Temaaami—Tvoe Breccia

Diatreme breccias occur in the area and are believed by 

the authors to be related to the lamprophyre dikes. They 

are uncommon and consist of subrounded and essential clasts
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of arkose 2-4 cm in size, hosted in a fine-grained sandy 

matrix. They are found at several localities within the 

Lorrain Formation (Photo 19). Such breccia bodies appear to 

be vertically oriented and occur as irregular-shaped 

isolated patches (10-30 cm diameter). Elsewhere in the 

Temagami and Maple Mountain area (Card et al, 1973) similar 

breccias also contain Nipissing diabase fragments. 

Therefore, they are not sedimentary breccias. They may 

represent gas escape diatreme breccias and may be related to 

lamprophyre dikes. These dikes and diatremes commonly occur 

along north- and northeast-trending structural lineaments. 

Thebreccias are refered to by the authors as Lake Temagami- 

type breccias.

In thin section the breccias consist of arkose 

fragments set in a well sorted and rounded framework of 

quartz and feldspar grains. Some minor chlorite, muscovite 

and quartz cement also occurs. Late anatomosing breccias 

veins occur and intrude the arkose fragments in the breccia. 

These later veins mainly contain chlorite and small angular 

rock fragments. Fragments in the diatreme breccia and the 

later anastomosing veins are similar to adjacent arkoses of 

the Lorrain Formation.

Phanerozoic

Cenozoic 

Quaternary 

Pleistocene and Recent

Eighty to ninety percent of the map area is covered by
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overburden which is mainly glacial and reworked glacial in 

origin. Glacial striae, chatter marks, and crescent shaped 

fractures commonly indicate a northerly and a later N200E 

direction of ice movement. In the central part of Kittson 

and the southeat part of Brigstocke Townships the glacial 

deposits consist mainly of reworked till forming a broad (4- 

6 km wide) hummocky morrain (Roed,1979a,1979b). It is 

bordered on the west by a sandy outwash plain containing 

several sandy eskers. These trends in a N20oE direction and 

can be traced for 10-20 kilometers. Located to the north of 

Best Lake in the southeast corner of Brigstocke Township is 

a similar sandy outwash plain which borders an east-trending 

ground morrain (Roed,1979a).

Recent deposits cosist mainly of organic swamp deposits 

and lake sediments. Swamps are most common in the vicinity 

of Young Loon Lake along the western margin of Brigstocke 

Township'.

STRUCTURAL AND METAMORPHIC GEOLOGY 

Introduction

The map area includes parts of two structural 

provinces of the southern Canadian Shield: The Superior 

Structural Province which includes all Archean rocks; and 

the Southern Structural Province which consists of
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Proterozic sedimentary, intrusive and later dike rocks.

Archean metavolcanics are the oldest rocks in the area. 

Subsequent deformation, regional metamorphism and 

emplacement of granitic plutons occurred during the Kenoran 

Orogeny 2500 Ma or more ago (Stockwell et al., 1970).

Extens^ re block faulting of Archean rocks during 

tensional ' jctionii^ caused the formation of a series of 

crustal blocks, creating a horst and graben terrain. 

Subsequent deposition of Huronian rocks occurred in a series 

of cratonic sedimentary basins. Deformation and 

metamorphism occurred after the emplacement of the 2150 Ma 

old Nipissing intrusive rocks probably occurred about 1900 

Ma ago during the Penokean Orogeny (Van Schmus, 1965). 

Further tensional tectonics resulted in the emplacement of 

the Sudbury Swarm dikes some 1220 Ma ago. Lamprophyre and 

some possible diatremes represent other dikes which are 

possibly younger than the olivine diabase dikes of the 

Sudbury Swarm. They may be related to the formation of the 

Temiskaming Rift System and could be as young as post- 

Ordivician (Lovell and Caine, 1970) .

Structure

Archean plutonic and metavolcanic rocks are generally 

weakly foliated with a near vertical east-and north-trending 

fabric. Brittle deformation and brecciation with some
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associated chloritization and quartz veining occurs locally 

along several NNW shears which transect the Archean 

basement. Ductile deformation occurs within a S800E- 

trending, 200 m wide mylonite zone which cuts the Archean 

plutonic rocks on the east arm of Mountain Lake. Minor 

disseminated pyrite mineralization is associated with this 

zone.

Several northeast- and northwest-trending shear and 

extensional fracture zones cut the Proterozic Nipissing 

Diabase. Some of these have quartz and/or carbonate veins 

with related minor copper, cobalt and silver mineralization. 

A more detailed description of these occurrences is given in 

a later section on Economic Geology. Elsewhere, some 

prominent extensional fractures do occur but contain only a 

late infilling of chlorite and no mineralization.

Northwest-trending faults of the Timiskaming Rift 

Valley (Lovell and Caine, 1970) cross the northeast corner 

of Kittson Township (Johns, 1985) . The Latchford Fault 

follows the course of the Montreal River. Several 

northwest-trending faults and/or lineaments possiblly 

related to the Timiskaming rigting are prominent throughout 

the map area and represent the northerly extension of the 

Snare Creek and Thieving Bear Faults, respectively (Smyk and 

Owsiacki, 1986). Displacement along these faults in 

Brigstocke and Kittson Townships appears to be minor since 

the local Huronian stratigraphic sequence is essentially 

unfaulted and intact with no apparent major horizontal or
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vertical displacements.

A northeast-trending, low angle thrust fault is located 

in Kittson Township just south of McLennon Lake (Johns, 

1985). It contains thick veins of quartz and separates in 

part the Lower Lorrain Formation form the Upper Firstbrook 

Member of the Gowganda Formation. The Eagle River Fault has 

a similar orientation and separates the Firstbrook Member 

from Nipissing intrusive rocks in Dane and Kittson Townships 

in the vicinity of Lady Evelyn Lake (Card et al, 1973) . 

These faults are the youngest of the various fault systems 

described in the Maple Mountain area by Card et al (1973) .

Sedimentary rocks of the Gowganda and Lorrain 

Formations are undeformed in most places and have undergone 

only minor folding during the Penokean Orogeny along several 

gently plunging (100 ) , subhorizontal, west- and east- 

trending fold axes. Many changes in strike and dip of the 

sedimentary rocks may in part reflect the underlying Archean 

topography and effects due to faultings. Only a few 

synclinal and anticlinal folds were observed.

Locally extensive, post-depositional breccias occur 

within the rocks of the Gowganda and Lorrain Formations. 

The majority of the breccias are confined to vertical to 

sub-horizontal zones comprised of angular commonly 3 mm to 4 

cm rarely to 3 m sized sedimentary clasts which show little 

or no internal deformation (Photo 20). Numerous local kink 

bands occur in host rocks of these breccias. Field and 

petrographic characteristics strongly suggest that these
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types of breccias are tectonic rather than sedimentary in 

nature. These criteria have been mentioned above and 

reported by Born (1988) in nearby Cassels and Riddell 

Townships. They also conform to similiar criteria outlined 

by McClay (1982a,b) to distinguish between syn-sedimentary 

and tectonic features.

The proximity of such breccia zones to Nipissing 

intrusive rocks suggest that uplift during intrusion and/or 

steam andwater escape processes were probable causes of the 

brecciation.

Another type of uncommon breccia is the Lake Temagami- 

type breccia (map unit 9b) which was discussed in the 

previous section of the present report. They may represent 

diatremes and consist of subrounded and essential 2-4 cm 

sized clasts of arkose in a fine-grained sand matrix and are 

found at several localities within rocks of the Lorrain 

Formation.

Metamorphism

The grade of regional metamorphism in the area ranges 

from unmetamorphosed olivine diabase dikes (Middle 

Proterozoic age or younger) to greenschist facies (Winkler, 

1976) in Huronian sediments/ Nipissing diabase, and in 

Archean metavolcanic. However, a higher grade of 

metamorphism which probably corresponds to amphibolite 

facies is indicated by partial melting within Archean
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migmatitic and metaplutonic rocks.

Archean mafic metavolcanic rocks consist of typical 

greenschist facies mineral assemblage of epidote * albite * 

chlorite + muscovite 4- calcite 4- hornblende. With the 

exception of hornblende all of the above are typical 

products of retrograde metamorphism. Both retrograde, and 

granoblastic textures are common in these rocks.

The presence of hornblende in some coarse-grained 

amphibolites could indicates a previous, prograde 

metamorphism of a higher-grade such as upper greenschist or 

lower amphibolite facies. However, there is little field or 

petrographic evidence to support this. Alternatively it may 

represent primary hornblende crystallized from partially 

melted and recrystallized volcanic material. Field textural 

evidence supporting this consists of some typical migmatitic 

structures and the spatial and intrusive relationships 

between the metavolcanics and granodioritic mobilizate 

forming dikes, veinlets and "sweats" in the supracrustal 

rocks. Coarse-grained amphibolites grade into various 

lithological facies of felsic plutonic rocks suggesting 

significant assimilation contemperaneous with granitoid 

emplacement during the Kenoran Orogeny (2500 Ma ago). 

Similar rock types and textures have been described in 

nearby Banting Township by Symk and Owsiacki (1986) .

Mineral assemblages in the felsic plutonic rocks 

exhibit typical retrograde mineral assemblages. Original
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hypidiomorphic granular texture with primary quartz, 

plagioclase (An 15-35), biotite and hornblende are altered 

to clinozoisite/ epidote, muscovite and chlorite.

Ultramafic rocks also exhibit common retrograde mineral 

assemblages and consist of chlorite + carbonate ^-magnetite 

+X- talc, serpentine, muscovite,and plagioclase.

Although widespread carbonatization is evident in both 

mafic metavolcanic rocks and ultramafic rocks, it is more 

intense in the later. This is probably indicative of a 

major metasomatic event which occurred during or probably 

shortly after the main Kenoran Orogeny.

Contact metamorphism of sedimentary rocks of the 

Proterozoic Gowganda and Lorrain Formations occurred during 

the emplacement of Nipissing intrusive rocks some 2150 Ma 

ago. Extensive chlorite-spotting and feldspar-clotting have 

developed locally within arkoses of the Lorrain Formation at 

the contact with the sill.

At several other locations chloritization, epidotization 

and granoblastic recrystallization of quartz and feldspar 

has occurred within the sediments of the Gowganda and 

Lorrain Formation. More intense contact metamorphism at a 

few localities has resulted in some local partial or total 

melting of mudstones of the Firstbrook Member. Elsewhere 

the Proterozoic sedimentary rocks exhibit typical lower 

greenschist facies, regional metamorphic mineral assemblages
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containing chlorite and muscovite and/or pyrophyllite.

Mineral assemblages of most Nipissing intrusive rocks 

generally reflect upper greenschist to amphibolite 

metamorphic conditions with diagnostic hornblende and/or 

actinolite and epidote and biotite as stable mineral 

assemblages. Only rarely do any of the Nipissing rocks 

reflect either unmetamorphosed to lower greenschist facies 

with original pyroxenes and actinolitic amphiboles, 

respectively. A few sporatic outcrops of hypersthene gabbro 

represent most of these occurrences. Elsewhere hornblende 

is the predominant feromagnesian mineral.

Metamorphism of Early Proterozic sediments and 

Nipissing diabase (2150 Ma old) probably occurred during the 

Penokean Orogeny some 1900 Ma ago. (Van Schmus, 1976)

Minor post-intrusive/ hydrothermal alteration of 

Nipissing diabase rocks occurred locally adjacent to shear 

zones. Quartz and carbonate veins containing minor copper, 

cobalt and silver mineralization are associated with these 

shear zones (see economic geology section). In these shear 

zones chlorite intergrown with carbonate and followed by 

biotite represent the alteration mineral assemblage.
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CORRELATION OF AEROMAGNETIC AND GRAVITY DATA WITH GEOLOGY

Brigstocke and Kittson Townships are covered by GSC 

Geophysical Series Maps 1492G (Cobalt)and 1490G 

(Temagami)(GSC,1965) published at a scale of l inch to l 

mile (1:63,360) .

Several circular magnetic anomalies with values in 

excess of 3000 gammas are the most prominent features 

present. One of these anomalies is located at Mountain 

Lake, an area generally underlain by Archean mafic 

metavolcanic rocks and in particularily by some magnetite- 

rich ultramafic rocks of probable Archean age. This is also 

an area where previous exploration and geophysical surveys 

were carried out in 1956.

Two other prominant aeromagnetic features are located 

near Gullrock Lake and immediately to the northeast of Kitt 

Lake. Each appears to be underlain by Nipissing diabase 

sills buried beneath a thin veneer of arkoses of the Lorrain 

Formation and lesser shaley mudstones of the Firstbrook 

Member of the Gowganda Formation. Near Kitt Lake the lack 

of outcrop makes the exact correlation of the anomaly with 

bedrock more difficult but it appears that the Nipissing 

sill probably dips to the south and intrudes the sedimentary 

sequence at or near the contact of the Lorrain Formation 

with the Gowganda Formation. Further to the east this sill 

appears to thin out and bifurcates into two dikes. Located 

on the northern dike are both the Shakt-Davis Mine and the
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Cobalt-Kittson Mine.

Elsewhere the isomagnetic contour lines are concentric 

to the main magnetic highs located over the Nipissing 

intrusive rocks and the Archean mafic and ultramafic rocks. 

This pattern both illustrates and accenuates the sub- 

circular shaped anomalies.

Several magnetic lows are outlined by the survey. Such 

anomalies located just to the east of High Falls Lake and to 

the west of Anima Nipissing Lake are underlain by arkoses of 

the Lorrain Formation. Underlying the magnetic low north of 

Best Lake, however, are Achean felsic plutonic rocks.

The main feature of the regional gravity map (Gupta and 

Wadge,1980) is a gravity high located in the vicinity of the 

Cobalt-Kittson Mine just south of the Montreal River in 

Kittson Township. In contrast,a pronounced gravity low 

occurs to the south of Mountain Lake in Best Township. 

Elsewhere in the map area the isogravity contours trend in 

an east-west direction and illustrate a fairly steep gravity 

gradient between the two anomalies.

Underlying the gravity high are arkoses of the Lorrain 

Formation cut by Nipissing diabase dikes. The data may 

indicate a large gabbro body at depth that is the feeder to 

the diabase dikes. The area of the gravity low is underlain 

by Archean granitoid rocks as indicated on the regional 

geological map (Map 2362, Sudbury-Cobalt sheet by Card and 

Lumbers, 1977).
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ECONOMIC GEOLOGY 

HISTORY OF MINERAL EXPLORATION

Mineral exploration for silver and cobalt within the 

map area dates from 1910 with prospecting, trenching, shaft- 

sinking and tunneling at the Canadian Prospect (Cobalt- 

Kittson Mine) located on the Montreal River (Kittson 

Township) and at the Shakt-Davis Mine on the northeast shore 

of Kitt Lake near the Kittson-Coleman township boundary.

Similar prospecting occurred during this period around 

Anima Nipissing Lake at Sugarloaf Island, and Crowrock Bay 

and to the north of Brigstocke Lake (Brigstocke Township).

Between 1924 and 1926 an adit and extensive lateral 

underground drifting were completed at the Shakt-Davis Mine 

by Cresent Silver Cobalt Mining Company Limited. Later 

underground development by H. Davis during 1938-1940 

resulted in the completion of two underground levels with 

442 m of lateral drifts and crosscuts and a 76 m winze. 

There are however no production records and mining 

development ceased in 1940. Limited diamond drilling of an 

unknown amount was carried out in 1951 and was followed by 

minor underground development in 1953 and 1964 by Aconic 

Mining Corporation Limited.

Mine development at the Canadian Prospect was carried 

out during 1927 to 1930 by Cobalt Kittson Mines Limited. It
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resulted in a 236 m deep shaft and 400 m of lateral drifting 

on three underground levels. The total production of the 

mine was 600 pounds(272 kg) of smaltite and operations 

ceased in 1930. An unknown amount of diamond drilling 

followed the temporary dewatering of the mine in 1949 

(Johns, 1985).

Subsequent exploration for silver and cobalt in 

Brigstocke Township by C. Cameron in 1956 resulted in a 

diamond drill program consisting of three holes for a total 

of 223 m. The work was carried out in an area of previous 

trenching and shaft-sinking (1913) adjacent to the north end 

of Brigstocke Lake.

A ground resistivity survey was carried out during 1956 

by the Temagami Mining Company Limited in the vicinity of a 

magnetite showing on Mountain Lake in southeast Brigstocke 

Township.

During 1970, Tashota Nipigon Mines Limited carried out 

an extensive exploration program in the Crowrock Bay area of 

Anima Nipissing Lake in northeast Brigstocke Township. It 

consisted of geological, geochemical and ground 

electromagnetic and magnetometer surveys, trenching and 

stripping in an area which had been previously prospected in 

the early 1900's.

There are no leased or unpatented claims in good 

standing at the time of the current survey (1987) since no
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claim staking, has taken place since 1978 when both 

townships were withdrawn from staking. There are however 

several patented islands in Lake Anima Nipissing on which 

mineral exploration is allowed under the current 

regulations. A summary of previously reported assessment 

work is shown in Table 11 . These work reports are on file 

at the Assessment Files Research Office, Ontario Geological 

Survey, Toronto, and duplicate copies are stored at the 

Resident Geologist's Office, Cobalt, Ontario.

Mineralization Environments

Occurrences of copper, cobalt, silver, gold, zinc, lead 

and nickel are known in Brigstocke and Kittson Townships. 

These metals are found in polymetallic occurrences hosted in 

three geological environments which are as follows:

(1) Cu, Co, Ag + Au,and Ni mineralization is hosted 

within narrow dikes of Proterozoic Nipissing intrusive 

rocks.

(2) Similar to group l with Cu, Co, Ag * Au,and Ni 

mineralization but hosted within the outer margins of 

thicker sills of Proterozoic Nipissing intrusive rocks.

(3)Minor sulphide occurrences hosted within Archean 

plutonic and/or metavolcanic rocks.
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On the following pages, a detailed description of the 

metal occurrences and their history of exploration 

activity are presented:

1) In the case of a known mineral deposit the 

occurrence is identified by a geographic name, or a 

historically well established name for that deposit.

2) In the case of ground on which there has been 

appreciable exploration activity but was not held as of 

Dec. 31, 1987 and in which no notable mineral 

occurrences have been found the parcels of land are 

listed under the name of the last company or individual 

to work that area. In this case the name will be 

followed by a date in square brackets representing the 

year in which that work was done.

The number in round brackets following the 

occurrencce or parcel of land is the location number 

which is shown on the accompanying geological map (back 

pocket).

The descriptions, if not otherwise stated, are based on data 

obtained from assessment file reports (Assessment File 

Research Office, Ontario Geological Survey, Toronto, and 

files of the Resident Geologist, Cobalt) or from field 

investigations undertaken by the authors during the 1987 

field season.

Described in this next section is o. brief synopsis of
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the similarities and differences of the two main geological 

environments in which mineralization occurs.

Mineralizations associated with thin and thick 

Nipissing dikes and sills are similar. The rocks intrude 

arkoses of the Lorrain Formation and laminated shaley 

mudstones of the Firstbrook Member (Gowganda Formation).

Mineralizations associated with the thick Nipissing 

sills are similar into can be further subdivided into 

sulphide mineralization in calcite, calcite-quartz and 

quartz veins hosted near both the upper contact and the 

lower contact of the sill at several localities.

In general, the mineralization associated with 

Nipissing intrusive rocks occurs in narrow (10-30 cm) 

quartz-carbonate veins mineralized with erythrite (cobalt 

bloom), chalcopyrite, pyrite, arsenopyrite +X- smaltite, 

cobaltite, nicolite, galena and annabergite. Gold is 

generally a trace element but can occur in concentrations of 

up to l oz per ton. Such high concentrations may be related 

to tellurides associated with the copper, cobalt and silver 

mineralization.

Cu. Co. Aa 4- Au. and Ni Mineralization hosted in thin dikes 

of Nipissing Intrusive rocks

Two occurrences of this type are located in the map 

area and both are in Kittson Township.
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The Cobalt-Kittson Mine (1) and the Shakt-Davis Mine (2) 

were producing raines in the period 1920-1940.

COBALT-KITTSON MINE (CANADIAN PROSPECT ) (1)

This property was previously examined and described by 

Johns (1985). The description is as follows:

The Canadian Cobalt and Metal Company Limited 

formerly held 5 claims along Kitt Creek in 

northeastern Kittson Township. This porperty may 

be reached by boat from Latchford up the Bay Lake 

part of the Montreal River to Kitt Creek.

According to Thomson (Resident Geologist's 

Files, Ontario Ministry of Northern Development 

and Mines, Cobalt) the first work on the property 

was probably done in about 1910; before 1927 the 

shaft reached a depth of 55 feet (16.8m). In

1927. Cobalt Kittson Mines Limited erected a camp 

and mine buildings, and deepened the shaft to 250 

feet(76.2m) (Sutherland et al. 1929, p. 168). In

1928. the depth of the shaft was increased to 450 

feet (137.3m) with 450 feet (137.3m) of drifting 

on that level and 275 feet (83.8 m) of drifting on 

the 250-foot level (76.2) (Sinclair, Cleland, 

Keeley, Jarret, and Webster, 1930,p.170). In 1929 

continuous worth was carried out. The shaft was 

deepened by 178 feet (54.3 m) to 628 feet with 60
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feet (18.3) of drifting on the 598-foot (182.3 m) 

level. The 450-foot (137.2 m) level had an 

additional 371 feet(113.l m) of drifting carried 

out on it with 326 feet (99.4 m) of crosscutting 

(Sinclair, Cleland, Keeley, Jarret, and Webster, 

1930,p.152). Operations ceased in 1930. Thomson 

(Resident Geologist's Files, Ontario Ministry of 

Northern Development and Mines, Cobalt) indicated 

that a reported merger of the Cobalt-Kittson Mines 

Limited with the Hazleton-Porcupine Gold Mines 

Limited formed the Kittson-Hazleton Gold Mines 

Limited in 1934. In 1947, the Canadian Cobalt and 

Metals Company Limited was incorporated and took 

over the Cobalt-Kittson Mine. In 1949 the mine 

was dewatered and a small amount of diamond 

drilling was done (Williams 1951, p.92).

The mine is situated along the eastern margin 

of a 76 m wide Nipissing Diabase dike and arkose 

of the Lorrain Formation. On the western side of 

the dike south of Kitt Creek, arkose of the 

Lorrain Formation outcrops, and north of the creek 

are exposed siltstone and argillite of the 

Firstbrook Member of the Gowganda Formation. The 

base of the Lorrain Formation on the eastern side 

of the fault was found at a depth of 580 feet 

(176.8 m) indicating that the rocks on the eastern 

side of the fault have been downfaulted that
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distance.

The main vein on the property is a fractured 

and faulted zone striking somewhat irregularly, 

but generally in a notherly direction. The vein 

is located on the eastern side of the diabase to a 

depth of 580 feet (176.8 m),and below that it lies 

between the diabase and the sediments to the east 

(Resident Geologist's Files, Ontario Ministry of 

Northern Development and Mines, Cobalt). The 

total production of the mine was 600 pounds (272 

kg) of smaltite from the 598-foot (182.3 m) level. 

Robert Thomson (Resident Geologist's Files, 

Ontario Ministry of Northern Development and 

Mines, Cobalt) indicates that gold was reported on 

the 450-foot (137.2 m) level and the 598-foot 

(182.3 m) levels. The assays reported by Johns 

(1986) are 0.08 and 0.20 ounces of gold per ton 

respectively (Table 14 samples 102a and 102b). The 

amount of silver in the mine was reported as 

negligible. 

GEOLOGY

Located adjacent to the Montreal River in Kittson 

Township, the Cobalt-Kittson Mine is hosted in a narrow (70 

m wide) Nipissing diabase dike cutting arkoses of the lower 

Lorrain Formation near the Gowganda-Lorrain contact. 

Chalcopyrite, smaltite, erythrite and pyrite occur in 

several north-trending calcite veins which are vertically
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oriented and 4 to 100 cm wide. The veins are hosted in a 

fractured and faulted zone parallel to the vertical diabase 

dike. Assay results from Johns (1985) indicate 0.08 and 

0.20 oz Au/ton. (Table 2 - sample 102). During the present 

mapping project several samples were taken by the authors 

for chemical investigations which indicated values of 0.03 

oz Au/ton and ^.10 oz Ag/ton (sample 001a,b,c, Table 13).

SHAKT-DAVIS MINE (CRESENT SILVER MINES LIMITED) (2)

The property formerly consisted of fifteen (15) 

unpatented mining claims in Kittson and adjacent Coleman 

Township. Prior to becoming the Shakt-Davis Mine it was 

known as Cresent Silver Mines Limited. Figure 12 is a plan 

view of the underground working as given by Todd (1926) who 

visited this property and extensively examined and described 

the previous work as follows:

Crescent Silver Mines Limited was incorporated in 

1923 and owned a group of claims adjacent to Kitt 

Lake in Coleman and Kittson Township. The numbers 

are as follows: HM l, HM 8, LO 3, LO 60 JS 61, JS 

73, HF 61 HF 7.

A number of years ago, two shafts were sunk in the 

diabase to depths of 45 (13.8 m) and 55 feet (16.8 

m)on a strong calcite vein containing pockets of 

massive arsenides of cobalt and nickel. In
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addition ot the main vein several other were 

encountered in the tunnel beneath the most 

easterly shaft. The principal vein mineral being 

calcite , often accompanied by masses of pale 

green actinolite. The main vein follows a very 

irregular fracture in which the calcite frequently 

bulges to a width of two feet (0.6m) or more. 

Seventy feet (21.3 m) from the end of the drift, 

there is a short shoot of arsenides of cobalt, 

nickel and iron, which occur mixed with calcite 

in masses up to ten inches (25 cm) in width. The 

strike of this vein varies considerably, but is in 

generally parallel to the edge of the diabase 

mass. It's dip is vertical in somes places and 

steep to the southwest in others. In the adit, 

the vein is situated about 60 feet (18.3 m) from 

the contact.

Both walls of the diabase, as seen in the 

tunnel and on the surface, appear to form 

approximately vertical contacts with the enclosing 

quarztite. The intrusive mass is more like a dike 

than a sill, although it might assume a more 

nearly horizontal attutide at a lower horizon. 

The width of the dike is 415 feet (126.5 m)) as 

shown on the mine workings (Figure 17).

The rock encountered near the north of the 

adit is slate-like greywacke which dips at angle
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of 10 AE, up to a point about 40 feet (12.2 m) away 

from the diabase where it is replaced by crushed 

quartzite. As the diabase is approcached, the 

quartzite becomes darker in colour due to 

impregnation with basic materials from the diabase 

or (possibly chlorite alteration from the 

diabase.).

DESCRIPTION OF THE ARSENIDES: The sample 

taken for examination consists of grey metallic 

material, which even in the hand specimen appears 

to be a mixture of two or more minerals. Certain 

fracture faces exhibit a pinkish cast while an 

irredesent tarnish shows on parts of the specimen. 

Fractures in the metallic mineral are filled with 

calcite containing actinolite with a radiating 

habit.

Examination of the polished surface with the 

microscope shows the presence of small masses of 

niccolite imbedded in a mixture consisting 

principally of gersdorffite, the sulparsenide of 

nickel (NiAsS). In places the gersdorffite is 

intergrown with cobaltite which also forms rims 

around the margin of the nickel mineral.

An analysis of the arsenides separated from 

gangue minerals follows:

Iron Ql.53%
Nickel 25. li 5*
Cobalt OT.48%
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Sulphur IS.85% 
Arsenic 48.41% 
Copper OQ.16%

The analysis shows the presence of a small

amount of an iron mineral probalby arsenopyrite. 

A certain amount of diarsenide is also indicated 

by a recalculation of the analysis. The presence 

of these minerals was apparently masked by the 

large proportion of gersdorffite.

The most extensive report on the property was however 

completed in 1953 by A.C. Bray for the Aconic Mining 

Corporation which had acquired the propertly from Shakt- 

Davis Mines in the early 1940's. A summary of this 

extensive description is as follows:

In the past surface exploration and mining 

activity were concentrated on mining claims LO 3 

+JM 35(,adjoining claims just east of the 

northeast corner of the lake). Both cobalt (Co) 

and silver (Ag) were discovered on these claims 

early in the 1900's. Several periods of activity 

resulted in the excavation of numerous trenches 

and test pits on these and adjacent claims. Four 

prospecting shafts were also sunk on the showings 

following the crest of the ridge under which 

mining was started with an adit driven from the 

valley at the head of Kitt Lake into the diabase 

ridge. The object was to intersect the downward 

extensions of the veins exposed at the discovery
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site. A considerable amount of lateral work was 

completed between 1924 and 1926. Operations were 

thereafter intermittent until 1940 when, as the 

privately-owned H.S.Davis Mine, the old workings 

were reopened and opterations resumed. The adit 

(or first level) workings were extended and a 

second level was opened from the bottom of a 250- 

foot (76.2 m) vertical winze. The propertly was 

closed down in the late 1940's and remained so 

until acquired by the Aconic Mining Company.

The underground workings consist of two 

levels, one 250-foot (76.2 m) winze and 1450 

feet (442 m) of drifts and crosscuts. The second, 

or 475-foot (144.8 m) level is reached by way of a 

vertical, two-compartment winze sunk 250 

feet (76.2 m) below the first level. About 400 

feet (121.9 m) of lateral work was completed at 

this horizon.

Mining during the period of Davis Mines 

proceeded in a manner more suitable for mine 

exploration rather than to mine developement.

Cobalt is the main mineral of importance with 

lesser silver and gold mineralization present. A 

rise in the price of cobalt in 1942 sparked a 

renewed interest in the mine which resulted in:

(1)resampling of the mine in 1942

(2)a minor diamond drilling program in 1951
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(3)and several property visit by Mr. A.C. 

Bray in 1952. This culuminated in a 

final evaluation report on the 

property in 1953.

It is believed that no further mining or exploration 

has been carried out on this property since the Bray report 

in 1953. The patented claims have since reverted to the 

Crown.

GEOLOGY
A geological setting similar to the Cobalt Kittson Mine

(1) occurs approximately 2 km to the south at the Shakt- 

Davis Mine on the northeast shore of Kitt Lake. Here 

several major calcite veins are hosted in a fractured and 

faulted zone within Nipissing diabase. This zone strikes in 

a N600E direction parallel to a 120 m thick, vertical 

diabase dike. The Main Vein varies in width from 1-7 m 

whereas the parallel Chimney Vein is from 1-3 m wide (Figure 

17). Both are vertically oriented and contain smaltite, 

cobaltite, gersdorffite, erythrite (cobalt bloom), 

annabergite (nickel bloom), pyrite, chalcopyrite and 

niccolite. Assays indicate X.5% Co and minor Ag over a 

width of 1.37 m, with select grab samples indicating up to 

4 s*) Co and others with up to 2.72 oz Au/ton. A further test 

of hand-picked ore indicated values of 0.87 oz Au/ton, 0.25 

oz Ag/ton, 7.92% Co and 1.12* Mi; another smaltite ore 

sample returned 97 oz Ag/ton, Q.336% Co and Q.18% Ni
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(Assessment Files, Resident Geologist Office, Cobalt) (Table 

14 - sample 103). Grab samples collected by the author from 

the mine dump yield assay values of 0.10 oz Au/ton, *c0.10 oz 

Ag/ton, 2480 ppm Co, 580 ppm Cu, and 7520 ppm Ni (Geoscience 

Laboratories, Ontario Geological Survey, Toronto). (Sample 

002 - Table 13).

A.C. Bray describes the geology of the underground 

workings as follows:

Steeply dipping Nipissing diabase intrudes in 

relatively flat-lying sedimentary rocks of the 

Gowganda Formation. The dike may be an offshoot 

of the "important" Cobalt Sill. The main showings 

occur on the north limb of the "G-shaped" sill and 

are restricted to the diabase and its contacts. 

The strike at this point is approximately East and 

it dips northerly at 75-800 degrees with an 

average width of about 400 feet (121.9 m). It 

generally forms a ridge that rises 200 feet (61 m) 

above the valley floor.

The diabase is fractured in three major 

directions as a result of various compressional 

forces. Subsequent movement occurred parallel to 

the walls of some of these fractures, coverting 

them into faults. The principal cobalt-silver 

showings occur in association with calcite 

stringers and veins in this fault plane and are 

parallel to the trend of the east-striking dike.
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The three directions of fracturing are:

1)parallel and 

2) normal to the dike; and

3) almost horizontal, or dipping easterly at 10- 

150 degrees.

Cobalt (Co) mineralization and calcite veins are 

associated with all three fracture systems but are 

most prominent in fractures parallel to the strike 

of the dike. Some fractures of this type have 

been traced for over one mile (600 m) from Kitt 

lake to Justin creek. This fracture apparently 

disappears into the adjacent Huronian sediments.

All the parallel fractures except one are 

usually from 40-300 feet (12-91 m) long. The 

exception is the fracture zone that is bordered by 

faults and which contains the so-called Main Vein 

of the porperty. It strikes at in the direction 

0630 for about 600 feet(183 m) and flattens out 

to the east at that edge of the property. What 

may be the same structure reappears 4000 feet 

(1220 m) to the east in mining claim J.S. 53. In 

this area well mineralized vein material was 

previously investigated by a prospecting shaft and 

numerous trenches. Generally the dip of the Main 

Vein is between 75-850 to the north.

Fractures parallel to the dyke contain the 

principal known mineralized zones at the Shakt-
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Davis property known as the MAIN VEIN and the 

CHIMNEY VEIN,_They are essentially fracture zones 

bordered by faults which contain an assemblage of 

parallel calcite stringers and narrow veins. The 

principal ore minerals are smaltite, cobaltite and 

gersdorffite, both disseminated and massive. On 

weathered surfaces, erythrite or cobalt bloom is 

conspicuous as a secondary mineral. Associated 

minerals include pyrite, arsenopyrite, 

chalcopyrite and niccolite, with their secondary 

mineral annabergite (nickel bloom). Spectrograhic 

analysis of another low cobalt mineral also 

indicated the presence of the mineral loellingite. 

The widths of the fracture zones varies. In the 

mine area , they range from a few feet to about 

twenty feet (1-6 m) for the Main Vein and three to 

eight feet (1-2.5 m) in the case of the Chimney 

Vein.

The Main Vein average l* tenor of Co. The 

best values are concentrated over widths of 18 to 

48 inches (0.5-1.5 m) and not over the entire 

width of the zone which varies beween a few feet 

and twenty feet(1-6 m). The ore shoots have a 

true width of 16 feet (4.9 m) and a minimum length 

of 35 feet(10.7 m) on the first level

Assays indicate values of l.SS 5* Co /4.5 

feet (1.4)/Q.91% Co/5.0 feet(1.5 m);and 1.3* Co/5
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feet(1.5 m)

The Chimney Vein at the first level exhibits 

the structural characteristics of the Main Vein to 

which it is parallel. Channel samples from the 

stope walls assayed up to 1.54 * Co and indicated 

material of ore grade. Grab samples of decomposed 

material from the bottom of the stope assayed 

2.18% Co and selected grabs assayed in excess of 

4.(H Co.

Also of importance is the nearby Darby Mine 

which is 4000 feet (1220 m) to the east of the 

Shakt-Davis Mine. Similar parallel fractures to 

the diabase dike containing cobalt-silver 

mineralization occur and have been investigated by 

a shaft and two underground levels. A crosscut 

just to the north of the Aconic property line 

contains the Darby #4 vein which was intersected 

by a diamond drill hole in 1951 and gave some 

interesting values as stated above. Underground 

investigations indicate that it consists of 

calcite stringer bordered by faults two to four 

feet (0.6-1.2 m) apart with some cobaltite and 

smaltite visible.

Diamond drill results indicated that the 

Darby f4 vein was intersected at depth on the 

Shakt-Davis property by holes #1 and #11. It
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yielded the following results of 1.66* Co/0.8 feet 

(0.24 m) in hole #1; and Q.78% Co/2.5 feet (0.76 

m) in hole #11.

Ore testing results showed that significant 

values of Au are indicated with values of up to 

2.72 oz Au/ton. The results from high-grade, 

hand- picked ore also showed values of:0.25 02 

Ag/ton; 7.92% Co and 7.72 ifc Ni. Silver does occur 

locally but not in appreciable amounts. However, 

there are indications of silver in the old mine 

records. Some of the early reports indicated that 

good silver values were obtained during the early 

days of the mine. Such assay results indicated a 

value of 97 oz silver /ton from a sample of 

"smaltite" ore.

Bray concluded that the Main Vein is the 

primary ore-bearing structure on the property and 

there is evidence that it is continuous across the 

two western claims LO 3 + JB 35. It may extend 

eastward an additional 2000 feet (610 m) to the 

old trenches and prospect shaft in claim JS 53. A 

second parallel sructure, the Chimney Vein, has 

been identified on the first and second levels of 

the mine but not on the outcrop. It's indicated 

length is about 300 feet (91.4 m) but it may be 

longer. Both veins contain ore sections averaging 

close to l* Co and both are incompletely
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developed. Several of them extend into the drift 

walls and there are also indications of others 

elewhere in the mine. By means of diamond 

drilling, it would be possible to establish the 

extent and approximate grade of these deposits.

Cu, Co, Aa 4- Au, and Ni mineralization Hosted in Margins of 

the Nipissing Diabase Sills

Four occurrences of this type are located in the map 

area. The main ones are the Cameron occurrence (4), and 

Sugar Loaf Island occurrence (3). Less significant are the 

former Tashota Nipigon Mines occurrence (6) and the Island- 

Kittson occurrence (5). They are all located in Brigstocke 

Township with the exception of the later (occurrence 5) 

which is in Kittson Township.

Sulphide mineralization hosted in calcite, calcite- 

quartz and quartz veins within the main Nipissing diabase 

sill occurs along its upper contact at several localities in 

Brigstocke Township. This is the case for all of the above 

mentioned occurrences except the the Sugar Loaf occurrence 

(3) which is situated along the lower contact of the sill.

Cu, Co. Aa + Au.and Ni mineralization Hosted in the Upper 

Margins of the Nioissina Diabase Sills

84



C. CAMERON OCCURRENCE F19561 (4)

This occurrence is located in central Brigstocke

Township at the northern tip of Brigstocke Lake.

The earliest exploration work probably consisted of

early trenching and claim staking in 1906. Todd (1926)

examined this early work and described it as follows:

About twenty years ago (1906), following 

the discovery of silver at Cobalt, some 

prospecting was done in the diabase surrounding 

Anima Nipissing and Whitewater lakes.

A number of calcite veins carrying arsenides 

of cobalt and nickel were discovered chiefly in 

Brigstocke township, and evidence of work done 

exists in the form of trenches and test pits which 

now are filled with debris. Shafts were put down 

on the Kreisman claims, ( TC 705 and 706) , wliich 

are situated adjacent to the west side of Pickerel 

lake (Brigstocke lake). A shaft was sunk on each 

of these claims in the diabase near the contact 

with quartzite, and vein-material found on the 

dumps consisted of calcite and crushed diabase 

with some cobalt bloom , chalcopyrite and hematite 

being in evidence. It is reported that a strong 

vein was followed in both shafts, carrying massive 

arsenides and native bismuth, and giving low 

assays in silver.
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On other claims (WS 41 and HS 1.011) situated 

near the northern edge of the diabase east of 

Brigstocke lake, vein material found on dumps 

consisted of white calcite containing only 

disseminated chalcopyrite.

On claim LO 161 a shaft was sunk on the 

contact between diabase and grey quartzite, and 

material on the dump indicate a vein three to four 

inches (7-10 cm) wide, consisting of calcite and 

quartz containing chalcopyrite, pyrite, and 

hematite.

Subsequent diamond drilling was carried out by C. 

Cameron in 1956. It consisted of three hole near the shafts 

for a total of 223 m. The lithologies intersected consisted 

mainly of regular Nipissing diabase and lesser Fe-stained 

and porphyrite diabase varieties.

Hole #1 is located about 15 m from the shore. Several 

minor quartz veins (1-2 cm wide) were intersected at 8, 15 

and 35 m below the surface containing traces of chalcopyrite 

but no assay values are given. In addition a 2 cm wide 

barren carbonate vein was intersected some 11 m below the 

pits .

Holes #2 and #3 are collared some 108 m to the 

northwest of Hole #1 and were drilled to l' 'lersect several 

veins at depth beneath two previous exploration shafts.

In hole #2 several 1-2 cm wide quarts veins were 

intersected at 5 and 25m below the shaft. Of these ,only

86



the vein closer to the surface contained some chalcopyrite, 

however no assay values are given.

Hole #3 intersected five narrow, 1-2 cm wide quartz 

veins at 8, 16, 38, 45 and 46 m below the shaft. 

Mineralization consisting of minor amounts of chalcopyrite 

occurs in all but the two deepest veins. Assay values are, 

however, not available. 

GEOLOGY

Located at the former Cameron claims are several 

vertical, 2-4 cm calcite veinlets which trend in a SE 

direction and contain disseminated smaltite, cobaltite, 

chalcopyrite, pyrite - native bismuth (Todd, 1926) .

These veins are hosted in varied textured Nipissing 

diabase which is indicative of the upper margins of the 

sill. Adjacent to the veins there is some very local 

brecciation, hydrothermal alteration and chloritization of 

the host rocks.

Previous prospecting, trenching and subsequent diamond 

drilling indicated that little mineralization occurs beneath 

the trenches. Assay results indicate 2.26 sfe Co, 0.05 oz 

Au/ton and ^.10 oz Ag/ton (Geoscience Laboratories, Ontario 

Geological Survey, Toronto) (Sample 003 - Table 1).

This showing is the best example of the style of 

mineralization commonly found along the upper contact of the 

main Nipissing diabase sill. It also occurs at several 

other localities in Brigstocke Township and consists of
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sulphide mineralization hosted in calcite, calcite-quartz 

and quartz veins within the margins of the sill along its 

upper contact.

Situated nearby and adjacent to a fault zone is a 

pyrite-bearing quartz vein hosted in the upper part of the 

main Nipissing diabase sill. The exact location is two 

kilometres to the west of the Cameron showing. Samples 

taken by the authors indicate 0.02 oz Au/ton and *c0.10 oz 

Ag/ton and 730 ppm Cu, 1370 ppm Co (sample 004 - Table 13) 

(Geoscience Laboratories, Ontario Geological Survey, 

Toronto).

Low gold and silver values have also been reported by 

Smyk and Oswiacki (1986) in a similar geological setting in 

the vicinity of nearby Whitewater Lake. This is in an area 

immediately south of the southwest corner of the map sheet.

ISLAND-KITTSON OCCURENCE F19261 (5)

This occurrence is located in the northwest corner of 

Kittson Township on a small island in Lady Evelyn Lake. In 

the past it has been extensively examined and described by 

several government survey geologists. Thus, the authors did 

not visit the occurrence during the 1987 field season.

The earliest exploration work dates back to before 

1897. Barlow (1899) describes these deposits and reports 

the presence of galena , cerussite, sphalerite,
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chalcopyrite, pyrite, and hematite as occasional

constituents in the veins.

Todd (1926) also examined these showings and gives the

following descriptions:

Material found on dumps situated on a small 

island at the entrance to the bay consists of 

sheared diabase containing stringer of calcite 

considerably stained with cobalt bloom 

(erythrite). In Klock township along the west 

side of this bay, conspicuous veins of quartz fill 

fissures and irregular cavities are hosted in the 

diabase and also in the greywacke in contact with 

it.

A subsequent examination of the pits was also completed by

Card et al (1973) and the occurrence is described as

follows:

Minor amounts of disseminate pyrrhotite, 

chalcopyrite, galena, and sphalerite occur in 

granophyric metagabbro on a small island at the 

eastern end of Lady Evelyn Lake in Dane and 

Kittson Townships. Sulphide mineral are generally 

present in amounts less than 2 percent, but 

constitute up to 20 percent over areas of a few 

square feet. A pit measuring about 8 feet (2.5 m) 

by 15 feet (4.6 m) by 10 feet (3.1 m) deep is 

present.

GEOLOGY
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Nipissing granophyre and varied textured diabase of the 

upper part of the Nipissing Diabase sill are adjacent to 

sediments of the Gowganda Formation (Firstbrook Member) at 

the Island-Kittson occurrence. The diabase hosts calcite 

stringers with disseminated phyrrhotite, chalcopyrite, 

galena and sphalerite. Initial assays taken by Barlow 

(1899) reported a grab sample with a value of 8.75 oz 

Ag/ton.

An analysis by the Mineral Reasearch Branch of the 

Ontario Division of Mines of mineralized dump material 

collected from this location by Card et al (1973) is as 

follows : Copper, Q.07%; Nickel, trace; Lead, Q.13%, Zinc, 

Q.09%; and Cobalt, trace(Table 14, sample lOla).

TASHOTA NIPIGON MINES LIMITED OCCURRENCE \ 19701 (6)

The former property consisted of 36 contiguous claims 

located in the northeastern portion of Brigstocke Township 

and nearby Coleman Township.

During 1970, Tashota Nipigon Mines Limited carried out 

an extensive exploration program in the Crowrock Bay area of 

Anima Nipissing Lake in northeast Brigstocke Township. It 

consisted of geological, geochemical and ground 

electromagnetic and magnetometer surveys, trenching and 

stripping in an area which had been previously prospected in 

the early 1900's.

A geochemical survey was carried out and samples of the
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"B" soil horizon were taken for the hot acid analysis for 

copper.

A total of 693 samples were taken which represents a 

coverage of greater than 95%. The results indicated that 

anomalous values were 30 ppm Cu or better with the highest 

at 100 ppm Cu. Backround values were between 5-12 ppm. 

Results from the survey indicated few anomalous values.

Ground geophysical surveys consisted of an 

electromagnetic (VLF-EM-16) and magnetometer (fluxgate) 

surveys.

Transmitting station NBA Balboa was used during the 

electromagnetic survey. The results showed broad anomalies 

trending north-south and northeast-southwest under Anima 

Nipissing Lake adjacent to the large island south of 

Crowrock Bay. These responses are probably due to lake 

bottom sediments.

The anomaly also lies along the west flank of a 

magnetic high. This was interpreted as a possible zone of 

sulphide mineralization associated with the contact between 

diabase and Huronian sediments. Other scattered anomalies 

are probably due to low swampy ground.

The fluxgate magnetometer survey indicated that the 

rocks in the property are only weakly magnetic. A zone of 

higher magnetic values occurs in a 100-200 feet (30-60 m) 

wide zone striking north-south near the eastern boundary of 

the property for a length of one mile (600 m). This 

probably represents a diabase dike.
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Similar results also occur over narrow widths and 

shorter lengths in the south-west portion of the former 

property. They trend in an northeasterly direction and 

appear to terminate on the large island near the centre of 

the former property.

The assessment report indicated that 58 feet (18 m) of 

linear trenching was done on the two showings on the 

southwest corner of Hamilton Island. These were channel 

sampled at 2 ft and 3 foot (0.6-1 m) intervals. It was 

concluded that diamond drilling should proceed on this 

showing to establish the grade, width and lateral extent of 

the local mineralization. However, no such program was 

initiated. 

GEOLOGY

The geology of the former Tashota Nipigon Mines Limited 

property is similar to the previously mentioned Cameron 

showings with several minor quartz-calcite veins (2-10 cm 

wide) containing disseminated chalcopyrite, pyrite and 

erythrite. They are hosted in the uppermost part of the 

main Nipissing sill in the area adjacent to arkoses of the 

Lorrain Formation.

There are two known mineral occurrences on the former 

property. The main one is a copper-cobalt showing on the 

south-western corner of Hamilton Island. Chalcopyrite is 

confined to a vein within a trench located on the shoreline. 

It is possible that more mineralization may be located 

under the water and that the occcurrence on the point is
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only the eastern edge of a shear controlled deposit. Assays 

from trench grab samples indicate values of up to 7. (H Cu 

(Assessment Files, Resident Geologist, Cobalt) (Sample 104 -

Table 14) . Also in the same location and only 50 feet (15 

m) north and east of the showing is a quartz-calcite vein 

structure with minor amounts of pyrite, chalcopyrite, and 

erythrite (cobalt bloom) . A sample of this vein and host 

rock was taken and indicated the presence of Q.41% U308 

(Assessment Files, Resident Geologist, Cobalt) (Sample 104 -

Table 14) .

On the eastern shore of Anima Nipissing Lake, opposite 

the island is located a copper showing in arkoses of the 

Lorrain Formation near a diabase contact. The chalcopyrite 

is hosted in a vein which is located at the bottom of a 

water filled pit along the shore. Chlorite-spotting in the 

surrounding arkoses is indicative of contact metamorphism 

caused by the intrusion of Nipissing diabase. Located about 

30 feet (10 m) from this pit is an old shaft in the diabase.

Cu. Co, Aa + Au. and Ni mineralization Hosted in the Lower 

Marins of the Niissin niv.** Sills

SUGAR LOAF ISLAND OCCRRENCE (3)

This occurrence is located on a patented island near 

the southern part of Lake Anima Nipissing in Brigstocke 

Township. There are no records of exploration work but it
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is suspected that the earliest prospecting began after 1926 

and was followed by several subsequent periods of activity. 

The good condition of the present adit and shaft also 

indicates that the most recent work may have been completed 

within the past ten years.

This N700W-trending, 15 m adit and 4 m (flooded) shaft 

follow a single 2-4 cm wide quartz vein with chalcopyrite 

hosted in relatively unaltered Nipissing quartz diabase. 

Associated brecciation and/or dissmenated sulphides and/or 

other vein systems are absent in the host diabase.

Assay results indicate values of 1.32 oz Au/ton, 0.26 

oz Ag/ton, 590 ppm Co and 580 ppm Cu (Geoscience 

Laboratories, Ontario Geological Survey, Toronto) (Sample 

005 - Table 13).

Intense quartz veining is prominent at the nearby 

Archean-Proterozoic unconformity located to the west of the 

Sugar Loaf Island Occurrence. These barren veins cut both 

Archean rocks and Early Proterozoic rocks of the Coleman 

Member and are probably related to the intrusion of 

Nipissing diabase. This geological environment is analogous 

to the Cobalt Camp (Legun, 1986; Andrews et al, 1986) and 

thus further prospecting and exploration for Cobalt-type 

mineralization is recommended in the area around the Sugar 

Loaf occurrence.

SULPHIDE OCCURRENCES HOSTED WITHIN ARCHEAN PLUTONIC AND/OR
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METAVOLCANIC ROCKS.

TEMAGAMI MINING COMPANY LIMITED OCCURRENCE T19561 (7)

The former property consisted of eight claims (T-38281 

to T-38288 inclusive) located in the southeast corner of the 

map area in Brigstocke and Best Townships.

A ground resistivity survey was carried out during 1956 

by the Temagami Mining Company Limited in the vicinity of a 

magnetite showing on Mountain Lake in southeast Brigstocke 

Township. All of the water-covered section of the former 

property was covered by the survey. Sixty cycle alternating 

current (AC) was introduced into the earth through 

electrodes spaced 12 000 feet (3658 m) apart. Voltage drops 

were measured with a voltmeter spaced 100 feet (30 m) apart 

along lines parallel to the electrode line.

Outlined were several local anomalies and two extensive 

zones of unusually low resistivity. The results suggest 

that there is a conductive body beneath the water. Both 

zones trend in an east or northeast direction.

GEOLOGY

The general geology of the area consists mainly of Archean 

mafic metavolcanic rocks which have been intruded and partly 

assimilated by granitoid plutonic rocks. This area 

represents the northern edge of a larger "greenstone belt" 

which continues to the south into Best Township (Smyk and 

Oswiacki, 1986) .
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Both resistivity anomalies correspond to geological 

contacts of the Archean mafic metavolcanic rocks with 

magnetite-rich ultramafic rocks (map unit 3). Some of these 

are probably komatiitic basalts, others are peridotite sills 

and possibly some peridotitic ultramafic flows. The high 

local concentrations of magnetite in these ultramafic rocks 

are believed to be caused by the breakdown of olivine to 

serpentine * magnetite.

At several other nearby locations, mineralization 

consisting of disseminated pyrite and minor chalcopyrite 

occurs either within Archean plutonic/migmatitic and mafic 

metavolcanic rocks or within quartz veins hosted by these 

lithologies.

In the Mountain Lake area disseminated pyrite commonly 

occurs within a S800E-trending, pyrite-bearing quartz veins 

with assay values of 0.02 oz Au/ton and *c0.10 oz Ag/ton 

(Geoscience Laboratories, Ontario Geological Survey, 

Toronto) (Sample 006 - Table 14). Although these showings 

are minor, further prospecting could result in the discovery 

of more significant gold or base metal occurrences.

RECOMMENDATIONS FOR FUTURE EXPLORATION
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Intense quartz veining is prominent at the Archean- 

Proterozoic unconformity west of the Sugar Loaf Island 

occurrence at Anima Nipissing Lake. These veins are barren 

and cut both Archean rocks and Early Proterozoic rocks of 

the Coleman Member and are thus probably related to the 

intrusion of Nipissing diabase. This geological environment 

is analogous to the Cobalt Camp (Legun, 1986; Andrews et al, 

1986). Therefore, further prospecting and exploration for 

Cobalt-type mineralization is recommended in the area around 

the Sugar Loaf Island Occurrence at Lake Anima Nipissing. 

Figure 18 is a schematic representation of the main 

geological environments in which the cobalt-silver-bearing 

veins occur in the Cobalt mining camp. It also illustrates 

the similarities and differences between the present map 

area in which there are no known economic deposits and the 

silver-cobalt producing Cobalt mining camp. These 

characteristics are well summarized by Andrews et al (1986) . 

They also form the criteria and basis for any exploration 

recommendation in the present map area and elsewhere in the 

Cobalt Embayment. An understanding of these depositional 

environments is also essential in evaluating the local 

mineral occurrences in Brigstocke and Kittson Townships and 

estimating their potential. The goal of any exploration 

program would be to find such a Cobalt-type silver-cobalt 

deposit of economic proportions. Thus these are the 

following constraints as outlined by Andrews et al, 1986) : 

In Cobalt camp and possibly also in the present
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area economic deposits are located at or near the 

Archean-Huronian unconformity. They also occur within 

the diabase itself and/or within 200 m of its upper and 

lower contacts. In contast to the ore which is 

localized, the vein systems themselves can be quite 

extensive, in some instances completely transect the 

Nipissing diabase sills (eg Castle mine ) and commonly 

continue for significant distances into the surrounding 

country rocks. Ore grade mineralization is usually 

concentrated with that part of the vein that cuts the 

Coleman Member sediment package and dissipates rapidly 

where the vein continues beyond the upper and lower 

contacts of this unit. Examples of this type are the 

Langis, Silverfields and Pan Silver Mines (Andrews et 

al, 1986). Many of the very rich deposits ^.5000 oz 

Ag/ton) discovered early in the history of the camp 

were the strong continuous structures typical of this 

depositional environment. No significant 

mineralization has been found to occur above the sills.

Mineralization also occurs in another geological 

environment where Nipissing diabase sills have intruded 

the steeply dipping Archean basement volcanic rocks at 

or just below the Archean-Proterozic unconformity. 

Sediments of the Coleman Member are commonly absent in 

this geological environment. In these cases the vein 

systems are somewhat erratic and discontinuous but tend 

to concentrate in the vicinity of the upper and lower
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contact areas of the diabase. Ore grades are highest 

in the host volcanic rocks and for the most part 

mineralization dissipate rapidly upon entering the 

diabase. The Castle mine in thew Gowganda area 

represents a major exception to this pattern in that 

most of the ore grade mineralization occurs within the 

diabase sill. Other examples of this type in the 

Cobalt area are the Silver Century and Beaver- 

Temiskaming mines (Andrews et al, 1986) . Much of the 

current production is from ore structures of this type.

Three types of veins exist and are known as simple 

dilatant; shear; and replacement veins. The 

mineralization is typically discontious along any given 

vein structure. High-grade ore pockets commonly occur 

in the vicinity of vein intersections with late shallow 

dipping shear zones, litholgical contacts and abrupt 

changes (often fault controlled) in the configuration 

of the Archean basement topograpghy. Ore minerals 

occur in a wide vareity of forms including massive 

pods, bands, dendrites, plates, and leaves and zoned 

rosettes. Mineral zonation of silver and arsenides of 

Fe, Co, and Ni have been documented within individual 

vein systems but are locally variable (Andrews et al, 

1986).

The source of mineralization is probably external 

to the immediate environment of deposition and the 

majority of the vein constituants were introduced with
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the fluids. Hematite growth may be due to post-vein 

incursions of meteoric waters as suggested by light 

stable isotope characteristics of the vein carbonates 

(Andrews et al, 1986). In general, the wall rock 

alteration are propylitic in charater with some good 

evidence that fluids were highly alkaline.

Repeated tectonic activity before , during , and 

after the diabase intrusions resulting in the 

generation and reactivation of regional-scale faults. 

Thus the diabase was a receptive host for fractures and 

veins related to fault related fractures or faults.

The ore veins have consistent characteristics 

which suggest that there were broadly uniform 

hydrothermal conditions established over a large area 

resulting from a specific process and event. 

Feldspathization is an important consequence of the 

alteration process indicated by the ubuiqitous 

occurrence of albite in Nipissing diabase, wall rocks 

and the sporadic occurrence of K-feldspar in Archean 

basalt wall rocks.

Evidence suggests that the sill were mechanically 

favourable sites for the generation of permeability 

during regional and local distribution of silver 

mineralization in the Cobalt Embayment. This also 

resulted in rapid pressure release, boiling and/or 

deggassing processes which are implicated in many ore- 

forming environments.
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In the present map area there are three potential areas 

for finding cobalt, copper, silver and gold-bearing veins. 

They are along the upper and lower contact of the main east- 

west trending diabase sill in Brigstocke Township or along 

several north-and northeast-trending narrow, 70-140 m wide 

dikes in Kittson Township. The presence of mineralized 

veins is structurally controlled. Simple dilatant veins are 

most common with lesser shear and replacement-type veins. 

They occur in parallel fracture zones near margins of the 

diabase sills and dikes. As a general rule, values of 

cobalt, silver, copper and gold are usually higher in 

calcite rather than quartz veins. Associated wall rock 

alteration is generally minor.

Some high gold values of more than l oz Au/ton are 

associated with several cobalt-copper showings hosted in the 

Nipissing diabase located at the Sugarloaf Island occurrence 

in Brigstocke Township; the Shakt-Davis Mine in Kittson 

Township and the Temagami-Lorrain occurrence in nearby 

Cassels Township (Born, 1988) .

All these occurrences are good indications of base 

metal and precious metal mineralization and make the present 

and neighbouring areas promising exploration targets for 

possible gold mineralization.

Former Properties, Mineral Deposits
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1) Cobalt-Kittson Mine (Canadian Prospect.)

2) Shakt-Davis Mine (Cresent Silver Mines Limited)

3) Sugar Loaf Island Occurrence

Unclaimed parcels of explored land

4) C. Cameron Occurrence [1956]

5) Island-Kittson Occurrence [1926]

6) Tashota Nipigon Mines Limited Occurrence [1970]

7) Temagami Mining Company Limited Occurrence [1956]
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Figure l:Key map showing location of Brigstocke and Kittson 
Townships
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Figure 2:General geology of Brigstocke and Kittson Townships
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Nipissing Diabase (ND)

Figure 18 Simplified geological section showing (he relationship be 
tween major lithologic units and the distribution of silver-sulpharse- 
nide vein systems.
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m Stained granite slabs and reference number

* Geochemical Data and reference number

A Modal Data and reference number

SCALE

Figure 19:Location map for chemical analysed samples; modal data 
from Proterozic sedimentary thin section samples;and 
stained (sodium cobalt nitrate) rock slabs of Arhean 
felsic plutonic rocks. (back pocket)

126



Photo 1: Archean metavolcanics: ptygmatic sweats in coarse- 
grained amphibolite

Photo 2: Archean metavolcanics:coarse-grained and
recrystallized amphibolites cut by granodiorite 
and grade laterally into mafic diorites (photo 2)

127



Photo 3: Archean felsic plutonic rocks:local migmatitic 
schollen (raft)

Photo 4: Archean ultramafic rocksrnote the criss-crossing 
cooling and/or jointing textures which are 
developed on an fine (nun-sized) scale and occur at 
the margins and within the ultramafic body. 
Sandwiched between them are several distict 
knobbily cumulate zones.
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Photo 5: Proterozoic Gowganda Formation - Coleman Member, 
basal breccia:shows a transition upward from 
fractured basement, through in situ but separate 
blocks, to a breccia containing exotic clasts, 
with a matrix similar to that of the overlying 
Coleman diamictites.

Photo 6: Proterozoic Gowganda Formation - Coleman
Member:The outsize clasts show puncturing and 
rucking of adjacent laminae.
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Photo 7: Early Proterozoic Coleman Member - Dmm-
 Debris flows 

with scouring and erosional channel in 
Coleman shaley 

mudstones (FI facies).

Photo 8: Proterozoic Gowganda Formation -upper Fi
rstbrook 

Member:photomicrograph of sedimentary st
ructures 

such as normal graded bedding and lentic
ular beds 

of very-fine sand.
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Photo 9: Proterozoic Gowganda Formation -middle Firstbrook 
Member:photomicrograph of tectonic micro- 
structures . Kink bands and microfractures are 
common.Fractures are commonly infilled with both 
chlorite and epidote.

Photo 10: Proterozoic Gowganda Formation -upper Firstbrook
Member-Lorrain transition: Loaded 5 to 30 m wide 
shallow channels are observed in a 250 m-long 
exposure of the Firstbrook-Lorrain contact in a 
ravine north of Kitt Lake
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Photo 11: Proterozoic lower Lorrain Formation with
interference wave ripples at High Falls Lake.

Photo 12: Proterozoic lower Lorrain Formation with possible 
rare mud cracks on bedding plane exposures.
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Photo 13: Proterozoic lower Lorrain Formation: planar cross- 
beds located along the shore of Gullrock Lake.

Photo 14: Proterozoic lower Lorrain Formation: trough cross- 
beds located along the shore of Anima Nipissing 
Lake. Note the two intersecting sets and the 
resultant paleocurrent direction as indicated by 
hammer handle.
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Photo 15 rProterozoic lower Lorrain Formation:contact
metamorphism with characteristic chlorite-spotting 
within adjacent and nearby arkoses.

Photo 16 : Proterozoic Nipissing Diabase-.contact
metamorphism-partial melting of sediments of the 
Firstbrook Member.The resultant textural features 
suggest the presence of two immisible liquids with 
equally chilled contact and reaction rims which 
are zoned and become coarser grained several 
centimetres from the contact.
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Photo 17 :Proterozoic Nipissing Diabase:the fine-grained
diabase contains rare but distinctive mariolitic 
cavities indicative of some gas escape features. 
It also exhibits characteristic poygonal, columnar 
jointing accenuated by later epidote deposited 
along the surfaces of semi-circular cooling cracks 
that terminate in triple junctions.

Photo 18 :Middle Proterozoic lamprophyre dikes: Brigstocke 
and Kittson Townships
These rock types are characteristically non- 
schistose, and unmetamorphosed but illustrating 
possible milling features. The matrix consists of 
biotite and muscovite with mafic metavolcanic 
accidental clasts
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Photo 19 :Middle Proterozoic -Lake Temagami-type breccia: 
Brigstocke and Kittson Townships:
These uncommon breccias consist of subrounded and 
essential 2-4 cm clasts of arkose in a fine 
grained sandy matrix found at several localities 
within outcrops of the Lorrain Formation. Such 
breccia bodies appear to be vertically oriented 
and occur as irregularly shaped isolated bodies 
(10-30 cm diameter) within the sediments

Photo 20 :Early or Middle Proterozoic tectonic
breccias:located on Brigstocke Bay, Lake Anima 
Nipissing, Brigstocke and Kittson Townships: 
Zones comprised of angular 3 mm to 4 cm (3m 

maximum) sized sedimentary clasts which show 
little or no internal deformation. Numerous local 
kink bands occur in host rocks of these breccias. 
The proximity of such breccia zones to Nipissing 
diabase suggest that uplift during intrusion 
and/or steam and/or water escape processes were 
probable causes of the brecciation.
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Table 1: Table of Lithologic Units for Brigstocke and Kittson

Townships 

PHANEROZOIC 

CENOZOIC

QUATERNARY

PLEISTOCENE AND RECENT

Sand, gravel, clay and swamp deposits

UNCONFORMITY 

PRECAMBRIAN

MIDDLE PROTEROZOIC

Lamprophyre Dikes and Diatreme Breccia

Lamprophyre dikes, Lake Temagami-type 

breccia(diatreme)

Olivine Diabase Dikes (Sudbury Swarm)

Fine-grained (chilled) and Coarse-grained 

and plagioclase porphyritic olivine diabase 

INTRUSIVE CONTACT

EARLY PROTEROZOIC

Mafic Intrusive Rocks 

Nipissing Diabase

Gabbro, Hypersthene gabbro

Quartz gabbro, Leucogabbro, Varied textured 

gabbro, Granophyre, Sheared and/or
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t C

hydrothermally altered gabbro

INTRUSIVE CONTACT 

HURONIAN SUPERGROUP 

COBALT GROUP

Lorrain Formation 

Arkose, shaley mudstone, contact metamorphic rocks

CONFORMABLE CONTACT (LOCAL ANGULAR UNCONFORMITY) 

Gowganda Formation 

Firstbrook Member

Siltstone, mudstone, arenite; contact 

metamorphic rocks; tectonically 

brecciated sediments

CONFORMABLE CONTACT 

Coleman Member

Basal breccia; Clast-supported, massive, 

conglomerate; Matrix-supported 

conglomerate; Pebbly wacke and lesser 

arenite; Shaley mudstone; 

Sheared and tectonically brecciated 

sediments;

UNCONFORMITY

PRECAMBRIAN

ULTRAMAFIC ROCKS

Peridotite sills and/or dikes; Komatiitic 

basalt; Ultramafic (peridotite)
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hypabyssal rocks and/or flows; 

Fragmental, Vesicular,and Carbonatized 

Ultramafic rocks

INTRUSIVE CONTACT 

FELSIC TO INTERMEDIATE PLUTONIC ROCKS

Mafic diorite; Diorite; Quartz diorite; 

Tonalite; Trondhjemite; Granodiorite and 

minor granites;

INTRUSIVE CONTACT

METAVOLCANICS 

Mafic to Intermediate Metavolcanics

Amphibolite; basalt; Minor metasedimentary 

and/or pyroclastic rocks; Carbonatized 

amphibolite; 

Migmatitized amphibolite;
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Table 2:Modal analyses of Archean felsic to intermediate plutonic 
rocks, Brigstocke and Kittson Townships. Numbers 
indicate cordinates of Q (quartz),A (alkali feldspar), P 
(plagioclase) plotted in Figure 3, and obtained from 
stained slabs of granitic material. Their locations are 
given in Figure 19.

Map Sample QZ KF PC FIELD NAME

Unit No.
2a Mafic -Diorite

15
17

?b

23

34

2c

10
11
29

2d

3
6
21

0283
0276

Diorite

0115.1

0318

Quartz Di

0329
0314
0405

Tonalite

0048.1
0065
0039

24
09

33

12

orite

20
17
12

23
21
21

02
00

03

00

04
00
03

03
31
05

74
91

64

87

76
83
85

74
47
74

Mafic Diorite 
Mafic Diorite

Diorite 

Diorite

Quartz Diorite 
Quartz Diorite 
Quartz Diorite

Tonalite 
Tonalite 
Tonalite

NAME FROM 
POINT 
COUNTING 
DATA

Tonalite 
Diorite

Tonalite 

Quartz Diorite

Quartz Diorite 
Quartz Diorite 
Quartz Diorite

Tonalite
Granite
Tonalite

2e Trondjhemite

7 103.1 38 02 
Table 2 (continued)

2f Granodiorite

60

1
2
9
14
16
18
20

2208.1
2055.1
2072.1
0205
2073.1
0051.1
0382

29
30
28
29
41
20
33

23
59
11
40
13
15
27

48
11
62
31
46
65
39

Trondjhemite Tonalite

Granodiorite 
Granodiorite 
Granodiorite 
Granodiorite 
Granodiorite 
Granodiorite 
Granodiorite

Granodiorite
Granite
Granodiorite
Granite
Granodiorite
Granodiorite
Granite
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2 C co*-k )

24 2208.3
26 0112.1
28 0271
32 0083.1

2a Granite

32
33
20
27

15
20
13
34

53
46
67
39

Granodiorite 
Granodiorite 
Granodiorite 
Granodiorite

NO SLABS OF THIS UNIT

BUT there are the following assimiation rocks

13 2208.2 21 10 64 Pegmatite

Granodiorite 
Granodiorite 
Granodiorite 
Granite

Granodiorite

le Migmatite

30 0119.1 21 49 30

31 0019 21 55 24

Metasediemtents Granite 

Metasediemtents Granite
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Table 3: Chemical analyses and normative mineralogy of Archean 
felsic to intermediate plutonic rocks, Brigstocke and Kittson 
Townships.

123 Reference No. 
87PJB-0048 87PJB-0117 87PJB-0379 Sample No.

Si02
A1203
Fe203
FeO
MgO
CaO
Na20
K20
Ti02
P205
MnO
C02
S
H20+
H20-
LOI
TOTAL
S.G.

54.80
17.20
4.05
4.29
3.39
6.33
3.00
1.16
0.72
0.14
0.13
1.16
0.03
2.98
0.18
3.60

99.60
2.84

75.30
13.50
0.54
0.72
0.33
0.42
3.48
3.62
0.10
0.02
0.04
0.41
0.01
0.36

00.00
1.20

98.90
2.60

50.20
17.40
3.12
6.46
5.76
8.38
2.16
1.28
0.79
0.07
0.13
0.29
0.05
2.89
00.00
2.70
99.00
2.94

TRACE ELEMENT LISTING
METHOD 87PJB-0048 87PJB-0117 87PJB-0379

Ag
As
Au
Co
Cr
Cu
Ni
Pb
Zn
B
Be
Mo
Se
Sr
V
Y

AA
AA
AA
AA
AA
AA
AA
AA
AA
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES

N.D 
2

N.D 
20 
25 
31 
27

N.D 
93 
15

N.D
N.D
21

350
162
22

N.D.
l

N.D. 
N.D. 
12 
6

N.D. 
N.D. 
18 
9

N.D.
N.D.
N.D.
66
6

17

N.D
3.5
N.D
33
87
27
94

N.D
84
5

N.D 
N.D 
23 

267 
280 
. 10

tonalite granodiorite mafic 
diorite

rock name

Abreviations:AA:Atomic Absorption; ICP:Inductively Coupled 
Plasma; OES:Optical Emission Spectrometer
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l a b l e 3 (

CIPW NORMS 12 3 Reference No.
PJB-0048 87PJB-0117 87PJB-0379 Sample No 

mineral weight^fe

APTT
PYRT
ILMN
ORTH
ALBT
ACMT
ANRT
SPHN
RUTL
MONT
HEMT
DIOP
HEDN
WOLS
ENST
FERS
QRTZ
FORS
FAYA
PRVS
NEPH
DICA
KLPH
CDMN
FEMG
RMG
RFE

00.3
00.0
01.4
07.2
26.7
31.6
00.0
00.0
00.0
03.4
00.0
00.2
00.2
00.0
08.8
08.4
11.7
00.0
00.0
00.0
00.0
00.0
00.0
00.0
00.2
00.6
00.4

00.0
00.0
00.2
21.8
30.0
00.0
02.1
00.0
00.0
00.8
00.0
00.0
00.0
00.0
00.8
00.8
40.2
00.0
00.0
00.0
00.0
00.0
00.0
03.2
00.0
00.6
00.4

00.0
00.1
01.6
07.9
19.1
00.0
35.5
00.0
00.0
03.5
00.0
04.0
02.5
00.0
13.1
09.3
03.3
00.0
00.0
00.0
00.0
00.0
00.0
00.0
00.2
00.6
00.4
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Table 5: Chemical Analyses and Normative Mineralogy of 
Archean Ultramafic Rocks, Brigstocke and Kittson Townships

MAJOR OXIDE LISTING 
Reference No. 11 12 
Sample No. 87PJB-0321 87PJB-0343

Si02
A1203
Fe203
FeO
MgO
CaO
Na20
K20
Ti02
P205
MnO
C02
S
H20+
H20-
LOI
TOTAL
S.G.

13 
87PJB-1343

46.50
7.65
2.87
5.59

10.20
5.91
0.12
1.90
0.42
0.32
0.19

14.00
0.01
2.84
0.47

16.70
99.00
2.62

36.50
1.29

12.30
8.58

19.20
7.09

00.00
0.01
0.71

00.00
0.31

10.70
0.03
3.10

00.00
12.80
99.80
2.83

36.90
13.80
4.60

13.80
6.98
5.75
2.00
1.22
1.63

00.00
0.19
8.84
0.14
4.05

00.00
11.40
99.90
2.89

AA

TRACE ELEMENT LISTING

METHOD 87PJB-0321 87PJB-0343 87PJB-1343

Ag
As
Au
Co
Cr
Cu
Ni
Pb
Zn
B
Be
Co
Cu
Mo
Ni
Se
Sr
V
Y
Zn

N.D.
N.D.
15 B
35

1510
21

510
28
84
17

N.D.
40
18

N.D.
515
24

139
155
12
83

N.D.
6.5

N.D.
127

2280
23

1430
12

102
N.D.
N.D.
132
13

N.D.
1388

39
81

171
7

100

N.D
2

N.D
108
22

463
151
N.D
89
6

N.D
112
481
N.D
153
16

135
708

5
83

Abbreviations:AA:Atomic Absorption; ICP:Inductively Coupled 
Plasma; OES:Optical Emission Spectrometer
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Table 5 (continued)

CIPW NORMS
mineral weight per cent
Reference No.

11 12 13 Reference No

87PJB-0321 87PJB-0343 87PJB-1343 Sample No

APTT
PYRT
ILMN
ORTH
ALBT
ACMT
ANRT
SPHN
RUTL
MGNT
HEMT
DIOP
HEDN
WOLS
ENST
FERS
QRTZ
FORS
FAYA
PRVS
NEPH
LEUC
DICA
KLPH
CDNM
FEMG
RMG
RFE

00.9
00.0
01.0
13.8
01.2
00.0
18.0
00.0
00.0
03.4
00.0
09.2
03.1
00.0
26.9
10.5
12.0
00.0
00.0
00.0
00.0
00.0
00.0
00.0
00.0
00.4
00.8
00.2

00.0
00.1
01.6
00.1
00.0
00.0
04.1
00.0
00.0
03.8
00.0
19.6
10.7
00.0
09.5
05.9
00.0
26.4
18.2
00.0
00.0
00.0
00.0
00.0
00.0
00.8
00.7
00.3

00.0
00.3
03.6
08.3
15.2
00.0
28.9
00.0
00.0
05.2
00.0
01.6
01.8
00.0
00.0
00.0
00.0
13.5
19.3
00.0
02.3
00.0
00.0
00.0
00.0
00.4
00.5
00.5

l 4 8 
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Table 6: Terminology of lithofacies for sedimentary rocks of the 
Gowganda and Lorrain Formations, Brigstocke and Kittson 
Townships.

Abbreviation

Dcm 

Des 

Dmm 

Dms

Se
Sf 
Sh 
SI 
Sm 
Sp 
Sr 
St

FI 
Fm 
Fr

Grain size 

Diamictite 

Diamictite 

Diamictite 

Diamictite

Sand 
Sand 
Sand 
Sand 
Sand 
Sand 
Sand 
Sand

Fines 
Fines 
Fines

Descriptions

clast-supported and massive
conglomerates

clast-supported and stratified 
conglomerates 
matrix-supported and massive

conglomerates 
matrix-supported and stratified

conglomerates

erosional with mud chips
fine-grained and micaeous interbeds
horizontally laminated
low angle planar and trough xbeds
massive
planar xbeds
rippled
trough xbeds

laminated 
massive 
rhythmic bedded

classification of facies types according to Miall, (1978)
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Table 8: Chemical analyses of sedimentary rocks from the Gowganda
and Lorrain Formations, Brigstocke and Kittson Townships.
MAJOR OXIDE LISTING
Reference No. 14 15 16 17
Sample No. 87PJB-0114 87PJB-2025 87PJB-2025 87PJB-0145

Si02
A1203
Fe203
FeO
MgO
CaO
Na20
K20
Ti02
P205
MnO
C02
S
H20+
H20-
LOI
TOTAL
S.G.

63.50
15.00
1.64
4.13
2.75
2.48
4.65
1.20
0.47
0.13
0.12
0.19
0.11
2.11
0.05
1.10

98.50
2.73

58.40
18.90
3.19
4.85
2.78
0.50
2.27
3.38
0.69
0.22
0.07
0.06
0.01
3.38
0.14
3.30

98.80
2.79

52.10
14.70
4.56
7.15
6.68
7.25
1.95
0.04
0.77
0.07
0.16
0.43
0.09
3.88
0.15
3.80

100.00
2.92

69.50
14.40
1.09
2.38
2.60
0.19
5.87
1.09
0.33
0.05
0.04
0.09
0.01
1.86

00.00
1.90

99.40
2.67

TRACE ELEMENT LISTING
METHOD 87PJB-0114 87PJB-0145 87PJB-2025 87PJB-2067

Ag
As
Au
Co
Cr
Cu
Ni
Pb
Zn
B
Be
Mo
Se
Sr
V
Y

AA
AA
AA
AA
AA
AA
AA
AA
AA
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES

N.D 
16

N.D 
18

132 
75 
54

N.D 
67 
10

N.D
N.D 
15

368
116 
18

N.D
N.D
N.D

6
74
5

29
N.D
12
6

N.D 
N.D

8
37
67
9

N.D.
3 

N.D.
22

170
7

59 
N.D.
31
33 
l 

N.D.
19
44 

166
15

N.D
2

N.D
49 

120 
110 
109
40
73 

N.D 
N.D 
N.D
41 

363 
291
22

Abbreviations:AA:Atomic Absorption; ICP:Inductively Coupled 
Plasma; OES:Optical Emission Spectrometer

Sample No.14 pebbly wacke-Coleman Member, Gowganda Formation
Sample No.15 mudstone-lower Firstbrook Member, Gowganda Formation
Sample No.16 siltstone-middle Firstbrook Member, Gowganda
Formation
Sample No.17 arkose-, Lorrain Formation
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Table 9: Chemical Analyses and Normative Mineralogy of Proterozoic 
Nipissing Diabase Rocks, Brigstocke and Kittson 
Townships.

MAJOR OXIDE LISTING
Reference No. 18 19 20 21 22 
Sample No. PJB-0068 87PJB-0072 87PJB-0074 87PJB-0081 87PJB-0223

Si02
A1203
Fe203
FeO
MgO
CaO
Na20
K20
Ti02
P205
MnO
C02
S
H20+
H20-
LOI
TOTAL
S.G.

49.90
14.00
3.48
8.66
7.98
8.84
1.60
0.16
0.69
0.05
0.24
0.24
0.08
3.43
0.15
3.00

99.50
2.96

50.90
16.20
2.20
8.82
4.84
8.41
2.95
1.32
0.82
0.09
0.20
0.11
0.08
2.30
0.17
2.00

99.40
2.93

51.40
13.80
2.30
9.69
6.10
9.94
2.53
0.75
0.86
0.07
0.21
0.09
0.10
1.88
0.08
1.40

99.80
2.97

50.00
16.20
1.91
7.55
7.15

11.00
2.07
0.53
0.49
0.04
0.17
0.16
0.05
1.72
0.16
1.60

99.20
2.94

53.70
12.10
4.60

11.60
2.27
6.08
2.77
1.45
1.61
0.20
0.25
0.46
0.11
1.70
0.13
1.20

99.00
2.96

TRACE ELEMENT LISTING

METHOD 87PJB-0068 87PJB-0072 87PJB-0074 87PJB-0081 87PJB-
0223

Ag
As
Au
Co
Cr
Cu
Ni
Pb
Zn
B
Be
Mo
Se
Sr
V
Y

AA
AA
AA
AA
AA
AA
AA
AA
AA
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES

N.D
23

N.D
43

123
101
108
N.D
148

7
N.D
N.D
39

232
268
18

N.D
3

N.D
37
14 

166
54 

N.D
97
23 

N.D 
N.D
31 

223 
257
20

N.D.
8 

N.D.
43
36 

153
69

N.D. 
118
22

N.D. 
N.D.
42 

206 
304
23

N.D.
1

N.D.
42
83
92

131
N.D.
90
6

N.D.
N.D.
36

208
208
15

N.D
3

N.D
41

N.D
95
7

12
160
11

N.D
N.D
34

185
366
39

Abbreviations:AA:Atomic Absorption; ICP:Inductively Coupled Plasma; 
OES:Optical Emission Spectrometer
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To, lo l e ^ (con+0

MAJOR OXIDE LISTING
Reference No. 23 24 25 
Sample No. 87PJB-0230 87PJB-2070 87PJB-0452

Si02 48.90 50.20 66.00
A1203 12.60 17.40 12.40
Fe203 6.40 2.58 3.77
FeO 13.80 7.31 3.99
MgO 2.04 4.53 0.65
CaO 5.89 4.95 2.49
Na20 2.59 5.56 4.02
K20 1.88 0.31 3.27
Ti02 1.56 1.07 0.63
P205 0.55 0.23 0.15
MnO 0.30 0.24 0.14
C02 0.25 1.69 0.53

	0.05 0.04 0.01
H20+ 2.48 3.73 1.35
H20- 0.42 00.00 0.28
LOI 2.00 4.70 1.60
TOTAL 99.70 99.80 99.70
S.G. 2.96 2.79 2.70

TRACE ELEMENT LISTING

METHOD 87PJB-0230 87PJB-2070 87PJB-0452

Ag AA N.D. N.D. N.D.
As AA 2 l 1.5
Au AA N.D. N.D. N.D.
Co AA 33 24 6
Cr AA 43 75 10
Cu AA 47 15 8
Ni AA 9 45 N.D.
Pb AA 42 N.D. N.D.
Zn AA 185 119 55
B ICP/OES 13 6 8
Be ICP/OES l N.D. 2
Mo ICP/OES N.D. N.D. N.D.
Se ICP/OES 29 25 11
Sr ICP/OES 183 299 147
V ICP/OES 52 197 15
Y ICP/OES 41 40 52

Abbreviations:AA:Atomic Absorption; ICP:Inductively Coupled Plasma; 
OES:Optical Emission Spectrometer

155



To. b le C
mineral weight 5?; 
Reference No
.

APTT
PYRT
ILMN
ORTH
ALBT
ACMT
ANRT
SPHN
RUTL
MONT
HEMT
DIOP
HEDN
WOLS
ENST
FERS
QRTZ
FORS
FAYA
PRVS
NEPH
LEUC
DICA
KLPH
CDMN
FEMG
RMG
RFE
Table

18
PJB-0068

00.0
00.2
01.4
01.0
14.2
00.0
32.0
00.0
00.0
03.3
00.0
06.8
04.6
00.0
17.6
13.6
05.3
00.0
00.0
00.0
00.0
00.0
00.0
00.0
00.0
00.3
00.6
00.4

19
-0072

00.0
00.2
01.6
08.1
25.8
00.0
27.9
00.0
00.0
03.3
00.0
06.4
06.1
00.0
09.5
10.4
00.6
00.0
00.0
00.0
00.0
00.0
00.0
00.0
00.0
00.2
00.5
00.5

—

00.0
00.2
01.7
04.5
21.9
00.0
24.6
00.0
00.0
03.4
00.0
11.6
09.7
00.0
10.2
09.8
02.2
00.0
00.0
00.0
00.0
00.0
00.0
00.0
00.0
00.3
00.6
00.4

20
0074

00.0
00.1
01.0
03.2
18.0
00.0
34.3
00.0
00.0
02.9
00.0
11.3
06.5
00.0
13.1
08.6
01.0
00.0
00.0
00.0
00.0
00.0
00.0
00.0
00.0
00.3
00.7
00.3

21
-0081

00.5
00.2
03.2
08.9
24.3
00.0
16.9
00.0
00.0
04.7
00.0
02.9
08.3
00.0
04.5
15.0
10.7
00.0
00.0
00.0
00.0
00.0
00.0
00.0
00.0
00.2
00.3
00.7

22 23
-0223 -0230

01.4
00.1
03.1
11.5
22.8
00.0
17.9
00.0
00.0
04.6
00.0
01.4
06.2
00.0
04.6
23.9
02.5
00.0
00.0
00.0
00.0
00.0
00.0
00.0
00.0
00.3
00.2
00.8

9 : (continued)

CIPW NORMS 
mineral weight 1* 
Reference No

24

PJB-2070

25

-0452

APTT
PYRT
ILMN
ORTH
ALBT
ACMT
ANRT
SPHN
RUTL
MONT
HEMT
DIOP

00.6
00.1
02.2
01.9
49.8
00.0
22.9
00.0
00.0
03.9
00.0
00.7

00.4
00.0
01.2
19.8
34.9
00.0
06.3
00.0
00.0
03.2
00.0
00.9
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3 f

Sample

No. 18 
No.19 
No.20 
No. 21 
No. 22 
No.23 
No.24 
No. 25

00.5
00.0
02.6
02.3
00.0
06.3
06.1
00.0
00.0
00.0
00.0
00.0
00.0
00
00
00.4

03.7
00.0
01.2
05.7
22.5
00.0
00.0
00.0
00.0
00.1
00.0
00.0
00.0
00
00
00.8

Description stratigraphic order 
A to G with 
A at the top

fine-grained diabase at the lower contact G
hyperstene gabbro D
varied textured diabase E
quartz gabbro F
varied textured diabase B
quartz gabbro C
granophyre A'
granophyre A"
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Table 10: Chemical Analyses and Normative Mineralogy of Middle 
Proterozoic Olivine Diabase Dikes (Sudbury Swarm), Brigstocke 
Kittson Townships.

MAJOR OXIDE LISTING 
Reference No.
Sample No. 87PJB-0370 87PJB-0412 
0370

and

CIPW NORMS 
7PJB-0412 87PJB-

Si02
A1203
Fe203
FeO
MgO
CaO
Na20
K20
Ti02
P205
MnO
C02
S
H20+
H20-
LOI
TOTAL
S.G.

TRACE ELEMENT

mineral weight
44.80
15.30
3.40

12.00
5.38
7.69
3.40
1.29
2.74
1.14
0.21
0.24
0.11
0.78

00.00
0.30

98.50
3.00

47.90
15.50
2.60

10.60
5.08
7.79
3.34
1.31
2.26
0.88
0.19
0.26
0.01
0.67

00.00
0.20

98.40
2.94

METHOD 87JB-0370 87PJB-0412

Ag
As
Au
Co
Cr
Cu
Ni
Pb
Zn
B
Be
Co
Cu
Mo
Ni
Se
Sr
V
Y
Zn

AA
AA
AA
AA
AA
AA
AA
AA
AA
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES

N.D.
N.D.

6 B
50
40
41
48

N.D.
155

6
N.D.
71
33

N.D.
50
27

530
282
37

162

N.D
N.D
N.D
42
93
38
58

N.D
138
N.D
N.D
59
31

N.D
59
25

541
226
32

132

APTT
PYRT
ILMN
ORTH
ALBT
ACMT
ANRT
SPHN
RUTL
MGNT
HEMT
DIOP
HEDN
WOLS
ENS T
FERS
QRTZ
FORS
FAYA
PRVS
NEPH
LEUC
DICA
KLPH
CDMN
FEMG
RMG
RFE

02.1
00.0
04.4
07.9
29.0
00.0
24.0
00.0
00.0
03.9
00.0
04.1
03.9
00.0
06.2
06.8
00.0
03.4
04.2
00.0
00.0
00.0
00.0
00.0
00.0
00.2
00.5
00.5

02.8
00.2
05.3
07.8
29.5
00.0
23.3
00.0
00.0
05.1
00.0
03.5
03.4
00.6
00.6
00.0
00.0
08.1
09.9
00.0
00.0
00.0
00.0
00.0
00.0
00.3
00.5
00.5

Abbreviations:AA:Atomic Absorption; ICP:Inductively Coupled 
Plasma; OES:Optical Emission Spectrometer
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Table ll:Chemical Analyses and Normative Mineralogy of Middle 
Proterozoic Lamprophyre Rocks, Brigstocke and Kittson Townships.

MAJOR OXIDE LISTING 
Reference No.

CIPW NORMS 
mineral weight

l ample

Si02
A1203
Fe203
FeO
MgO
CaO
Na20
K20
Ti02
P205
MnO
C02
S
H20+
H20-
LOI
TOTAL
S. G.

TRACE

Ag
As
Au
Co
Cr
Cu
Ni
Pb
Zn
B
Be
Co
Cu
Mo
Ni
Se
Sr
V
Y
Zn

No.

ELEMENT

METHOD

AA
AA
AA
AA
AA
AA
AA
AA
AA
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES

87PJB-0344

50.
9.
1.
6.

11.
6.
1.
1.
0.
0.
0.
4.
0.
4.

00.
7.

99.
2.

LISTING

90
84
62
99
20
66
33
03
60
27
14
19
01
20
00
60
00
72

87PJB-0465

49.
11.
5.
5.

11.
9.
2.
0.
0.
0.
0.
0.
0.
2.

00.
2.

98.
3.

10
10
12
92
20
57
37
74
80
18
17
19
01
38
00
20
80
02

87PJB-034487PJB-0465

N.D
1

N.D
47

1020
25

305
N.D
91
2

N.D
56
23

N.D
319
28

179
163
14
92

.

*

*

*

*

N.D
1

N.D
51

455
131
260
N.D
86
4

N.D
60

131
N.D
249
35

1107
239
19
84

.

.

.

.

9

87PJB-0344 87PJB-0465
APTT
PYRT
ILMN
ORTH
ALBT
ACMT
ANRT
SPHN
RUTL
MGNT
HEMT
DIOP
HEDN
WOLS
ENST
FERS
QRTZ
FORS
FAYA
PRVS
NEPH
LEUC
DICA
KLPH
CDN
FEMG
RMG
RFE

00
00
01
06
12
00
19
00
00
02
00
08
03
00
26
10
07
00
00
00
00
00
00
00
00
00
00
00

.7

.0

.3

.7

.4

.0

.7

.0

.0

.6

.0

.9

.0

.0

.7

.3

.7

.0

.0

.0

.0

.0

.0

.0

.0

.4

.8

.2

00
00
01
04
20
00
18
00
00
03
00
17
06
00
11
05
00
06
03
00
00
00
00
00
00
00
00
00

.4

.0

.6

.6

.9

.0

.2

.0

.0

.5

.0

.4

.9

.0

.3

.1

.0

.8

.4

.0

.0

.0

.0

.0

.0

.4

.7

.3

Abbreviations:AA:Atomic Absorption; ICP:Inductively Coupled 
Plasma; OES:Optical Emission Spectrometer
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Table 12: Summary of Assessment work for Brigstocke and 
Kittson Townships, located in the Assessment Files

Research Office, Ontario GeologicalSurvey 
and the Resident Geologist's Office, Cobalt.

Company 
mineralization

Date Type of 
Township

work

Aconic Mining 1953- underground 
underground R several calcite 
Corporation Ltd 1964 
sm, er Kittson

Mine

Cameron 1956 
calcite R

Diabase

Cobalt-Kittson 
underground R 
Mines Ltd. 1956 
er

Mine

Tashota Nipigon 1970 
pits,shafts R 
Mines Ltd 
Diabase,

cp

Temagami Mining 1956 
in NR 
Company Ltd. 
metavolcanics

diamond drilling 
Minor cp,sm,bi

and er

1927- underground 
Minor cp,sm,

geological mapping 
cp in some quartz 
geochemical soil 
veins 
sampling

trenching 
geophysical surveys

geophysical surveys 
magnetite

DescriptionAssay

extensive

work onveins co,

the Shakt-Davis

shear zone and 
Brigstocke 
in Nipissing

extensive
Kittson
work on the and

Cobalt-Kittson

several 
Brigstocke 
in Nipissing

with some minor

minor mt-showing
Brigstocke
Archean

Abbreviations:bi-bismuth; co-cobaltite; cp-chalcopyrite; er- 
erythrite; mt-magnetite; sm-smaltite. 
NR-not reported; R-reported; See text for property 
descriptions.
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Table 14: Assay results are from Assessment Files Data, Geoscience Researc] 
Office, Toronto

Sample Cu Co 

lOla Q.07% Tr

lOlb

102a 
102b

Zn Pb Ni 

Q.09% Q.13% Tr

Ag

- 8.75oz/ 
ton

103a X.5%

103b 

103c 

104

4.0% 

Q.33% Q.18%

Au Others

in calcite 
veins

same

0.08 oz/ton 
0.20 oz/ton

minor in calcite
vein over 
width of 
1.37 m

2.72 oz/ton

97oz/ 
ton

Comments

Island Kittso^ 
Occurrence

same (Barlow 
1899)

in calcite 
veins at th- 

Cobalt-Kittson 
Mine

at the
Shakt-Davis
Mine

( + 0.4^0308)

Smaltite or~ 
sample

Crow Rock Bay
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Table 15: Sample Locations of Geochemical, Petrographic and
Modal Data for Brigstocke and Kittson Townships. These 
are plotted on location map Figure 19.

UTM cordinates taken from Ontario Base Maps, Ontario Ministry of 
Natural Resources: sheets 20 17 5700 52500; 20 17 5700 52400; 
20 17 5800 52300; 20 17 5900 52300; 20 17 5800 52500; 20 17 5800 
52400.

Whole Rock Geochemical Analysis
UTM

Reference Sample Easting Northing 
No. No.

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

0048
0117
0379
0041
0085
0113
2012
0273
0345
0369
0321
0343
1343
0114
2025
2067
0145
0068
0072
0074
0081
0223
0230
2070
0452
0370
0412
0344
0265

5232270
5231820
5232250
5231820
5233950
5233000
5232990
5233110
5231680
5231530
5231290
5231450
5231450
5232600
5234210
5234800
5240120
5234810
5236150
5236010
5235300
5237460
5236910
5234130
5236910
5231480
5239750
5231550
5231830

582890
580500
589770
582500
583060
579300
582700
588500
588890
588050
590020
589880
589880
580280
582890
577520
583400
581550
581520
581510
581500
580340
580400
576700
574920
588100
578120
588860
582860

Stained Granitic Slabs

01
02
03

2208A
2055
0048

5235720 588420
5232940 579350
5232940 579350
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07
10
11
15
16
17
18
20
21
23
24
26
28
29
34

0103
0329
0314
0283
2073
0276
0051
0382
0039
0115
2208C
0112
0271
0405
0318

5233950
5232010
5233330
5233300
5234130
5232570
5233050
5232750
5231740
5231980
5235720
5233100
5233010
5233340
5233810

577240
590300
589640
588420
576900
588390
583100
590050
582350
580350
588420
579300
588200
587110
587110

Modal Analysis

35
37
39
52 
52B
53
54
55
56
57
58
59
60
61
62
63
65
66
68
75
76
98

0398A
0154
2054
122A
122B
2109
2138
2220
2184
2126
2335
2343
0127
2161
2329
2341
2103
2210E
0416
2192
2275
2210C

5234050
5232050
5232810
5239290
5239290
5236600
5247220
5236480
5242930
5244150
5246000
5245280
5239890
5243640
5246150
5246210
5236300
5239910
5237130
5238400
5242110
5239910

588520
581540
579380
582830
582830
584250
581750
584670
576920
581420
576070
578160
583100
581320
576550
575950
584350
584950
576470
586220
585360
584950
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CONVERSION FACTORS FOR MEASUREMENTS IN ONTARIO GEOLOGICAL 
SURVEY PUBLICATIONS

Conversion from SI to Imperial

SI Unit Multiplied by Gives

Conversion from Imperial to SI

Imperial Unit Multiplied by Gives

Ig/t 

Ig/t

LENGTH
1 mm
1 cm
1m
1m
1km

1 cm2
1m2
1km2
lha

lcm3
1m3
1m3

1L
1L
1L

lg
lg
1kg
1kg
It
1kg
It

0.039 37
0.393 70
3.28084
0.049 709 7
0.621 371

0.155 0
10.763 9
0.386 10
2.471 054

0.061 02
35.314 7

1.3080

1.759 755
0.879 877
0.219969

0.035 273 96
0.032 150 75
2.20462
0.001 102 3
1.102311
0.000 984 21
0.984 206 5

inches 1 inch
inches 1 inch
feet 1 foot
chains 1 chain
miles (statute) 1 mile (statute)

AREA
square inches 1 square inch
square feet 1 square foot
square miles 1 square mile
acres 1 acre

VOLUME
cubic inches 1 cubic inch
cubic feet 1 cubic foot
cubic yards 1 cubic yard

CAPACITY
pints 1 pint
quarts 1 quart
gallons 1 gallon

MASS
ounces (avdp) 1 ounce (avdp)
ounces (troy) 1 ounce (troy)
pounds (avdp) 1 pound (avdp)
tons (short) 1 ton (short)
tons (short) 1 ton (short)
tons (long) 1 ton (long)
tons Oong) 1 ton Oong)

25.4
2.54
03048

20.116 8
1.609 344

6.451 6
0.092 903 04
2.589 988
0.404 685 6

16387 064
0.028 316 85
0.764 555

0.568 261
1.136 522
4.546 090

28.349 523
31.103 476 8

0.453 592 37
907.184 74

0.907 184 74
1016.046 908 8

1.016 046 908 8

mm
cm

m
m

km

cm2
m2

km2
ha

cm3
m3
m3

L
L
L

g
g

kg
kg

t
kg

t

CONCENTRATION
0.029 166 6

0.583 333 33

ounce (troy)/ 
ton (short) 
pennyweights/ 
ton (short)

l ounce (troy)/ 
ton (short) 
l pennyweight/ 
ton (short)

34.285 714 2

1.714 285 7

OTHER USEFUL CONVERSION FACTORS

l ounce (troy) per ton (short) 
l pennyweight per ton (short)

Multiplied by 
20.0 
0.05

pennyweights per ton (short) 
ounces (troy) per ton (short)

Note: Conversion factors which are in bold type are exact. The conversion factors nave been taken from or have 
been derived from factors given in the Metric Practice Guide for the Canadian Mining and Metallurgical Indus 
tries, published by the Mining Association of Canada in co-operation with the Coal Association of Canada.
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COMPOSITE STRATIGRAPHIC SECTION
KITT LAKE 

(HIGH FALLS LAKE AREA) Figure 12
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MARGINAL NOTES

LOCATION AND ACCESS

The map area (200 km2 ) consists of Brigstocke Township (p 3115) 
and the southern two thirds of Kittson Township (P.3116) It is 
located in the District of Timiskaming, some 5 km southwest of 
Latchford, 15km southwest of Cobalt, and 20 km north of 
Temagami, and is bounded by latitudes 470 13'30"N and 
47 22'30"N, and longitudes 79047'00"W and 81 001'00"W.

Road access to the area is limited to a gravel road from 
Highway 11 to Anima Nipissing Lake, which provides water ac 
cess to much of Brigstocke Township. Kittson Township is acces 
sible via the Montreal River from Portage Bay, Bay Lake Entry by 
floatplane into Gullrock, Kittson. Kitt, High Falls, Best, and Moun 
tain Lakes provides water access to the remainder of the area.

MINERAL EXPLORATION

The information reported here, if not stated otherwise, is taken 
from the assessment files, Resident Geologist's Office Ministry of 
Northern Development and Mines, Cobalt.
Mineral exploration for silver and cobalt within the map area dates 
from 1910 with prospecting, trenching, shaft sinking, and tunneling 
at the Canadian prospect (Cobalt-Kittson Mine), located on the 
Montreal River {Kittson Township), and at the Shakt-Davis Mine on 
the northeastern shore of Kitt Lake near the Kittson-Coleman 
Townships boundary.

Similar prospecting occurred during this period around Anima 
Nipissing Lake at Sugarloaf Island, at Crowrock Bay and to the 
north of Brigstocke Lake (Brigstocke Township).

Between 1924 and 1926, an adit and extensive lateral under 
ground drifting were completed at the Shakt-Davis Mine by Cre- 
sent Silver Cobalt Mining Company Limited. Later underground 
development by H. Davis during the period 1938 to 1940 resulted 
in the compleiion of two underground levels, with 442 m of lateral 
drifts and crosscuts, and a 76 m winze. There are, however, no 
production records and mining development ceased in 1940. Limit 
ed diamond drilling of an unknown amount was carried out in 
1951 and was followed by minor underground development in 
1953 and 1964 by Aconic Mining Corporation.

Mine development at the Canadian prospect was carried out 
during 1927 to 1930 by Cobalt Kittson Mines Limited. It resulted in 
a 236 m deep shaft and 400 m of lateral drifting on three under 
ground levels, The total production of the mine was 600 pounds of 
cobalt (smaltite) and operations ceased in 1930. An unknown 
amount of diamond drilling followed the temporary dewaterinq of 
the mine in 1949 (Johns 1985).

Subsequent exploration for silver and cobalt in Brigstocke 
Township by C. Cameron in 1956 resulted in a diamond-drill 
program consisting of three holes for a total of 223 m. The work 
was carried out in an area of previous trenching and shaft sinking 
(1913) adjacent to the northern end of Brigstocke Lake.

A ground resistivity survey was carried out by the Temagami 
Mining Company Limited in the vicinity of a magnetite showing on 
Mountain Lake in southeast Brigstocke Township.

During 1970, Tashota-Nipigon Mines Limited carried out an 
extensive exploration program in the Crowrock Bay area of Anima 
Nipissing Lake in northeastern Brigstocke Township. It consisted 
of geological, geochemical, ground electromagnetic and magneto 
meter surveys, trenching, and stripping in an area which had been 
previously prospected in the early 1900s.

GENERAL GEOLOGY

The earliest geological mapping in the area was done on a 
reconnaissance scale by Barlow (1899), DeLury (1907), and Todd 
(1926). Subsequent and more detailed mapping in areas to the 
east and south of Brigstocke and Kittson Townships was done by 
Thomson (1963) and Smyke and Owsiacki (1986), respectively.

Geological mapping to the west of the map area was carried 
out by Card et at. (1973) in the Maple Mountain area. This 
includes a 1200m wide strip inside the map area along the 
western boundary of Brigstocke and Kittson Townships. Most of 
these outcrops were remapped during the present survey except 
for a few remote ones and several which are located in north 
western Kittson Township near the shore of Lady Evelyn Lake.

Areas adjacent to the map's (P.3116) northern boundary were 
mapped in detail by Johns (1985) and include the northern one 
third of Kittson Township Some minor overlap exists along the 
boundary between this and the present geological survey This 
geological mapping, together with some by Card et at. (1973) in 
northwestern Kittson Township, has been added to that of the 
authors to produce the resultant preliminary map of Kittson Town 
ship. Consequently, some of the lithologies of the Firstbrook 
Member of Johns (1985) have been slightly simplified but do fit 
into the lower, middle, and upper classification of the Firstbrook 
Member of this map- Another difference is thai although the 
subdivision of the Lorrain Formation is more simplified in Johns 
(1985) report it does correlate with the lowest arkose unit (6a) of 
the present survey. Other geological units from both previously 
mentioned surveys correlate and integrate fairly well into the 
map's lithological legend.

Underlying the map area are Archean supracrustal and plu 
tonic rocks, Early Proterozoic supracrustal and intrusive rocks, and 
Middle Proterozoic (Keweenawan) dike rocks, namely diabase and 
lamprophyre.

Archean rocks underlie the southern part of Brigstocke Town 
ship and consist mainly of felsic plutonic and migmatite rocks 
with lesser mafic metavolcanics.

Mafic metavolcanic rocks are characteristically fine- to 
medium-grained amphibolites which exhibit varying degrees of 
migmatization (Mehnert 1971) illustrating some agmatic (breccia) 
phlebiiic (vein), and ptygmatic types of migmatite structures, Simi 
lar rocks have been described in Banting and Best Townships to 
the south of Brigstocke Township by Smyk and Owsiacki (1986)

The felsic plutonic rocks consist of a heterogeneous assem 
blage of both biotite- and hornblende-bearing tonalite, trondh 
jemite, quartz diorite, mafic diorite, and diorite. Crosscutting rela 
tionships indicate granodiorite and granite are the younger rock 
types. Also present are local migmatitic agmatic, phlebitic, schol- 
len (raft), schlieren and nebulitic (ghosted) structures which sug 
gest that partial melting may have modified the original intrusive 
plutonic rocks to form this heterolithic suite of plutonic rocks 
Inclusions of metasedimentary and metavoicanic rocks occur near 
the edges of major metavolcanic rock units and may represent 

- either roof pendents, as suggested by Smyk and Owsiacki (1986) 
or the remnants of partially digested and assimilated masses o* 
metavolcanic rock. Such processes are also indicated by simra' 
textural features in the metavolcanic rocks, by their partian/ d' 
gested nature, and by the pervasive and crosscutting relatioMsh'i 
with younger granitoid vein material which is mainly granoa.w 
in composition.

A subsequent second cycle of Archean igneous acirvny is 
minor and represented by several outcrops of ultramafic anu 
komatiitic-basalt ro^k types in the Mountain Lake area. Crosscut 
ting relationships, illustrated by an ultramafic feeder dike cutting 
Archean migmatites, indicates that the second igneous cycle post 
dates the main felsic plutonic migmatite event. A probable extru 
sive equivalent occurs as an outcrop of an ultramafic flow/sill 
(1 m thick) overlain by a vesicular komatiitic basalt. These peri- 
dotitic ultramafic rocks are typically magnetite rich and exhibit 
light blue-grey fresh surfaces and chocolate brown weathered 
surfaces with deeply weathered carbonate rinds. Crisscrossing 
cooling and/or jointing textures are developed on a millimeter- 
sized scale and occur at both the top of the problematic ultramafic 
flows and at the margins of the ultramafic dike. A few other 
peridotite dikes or sills occur and are found north of Best Lake.

Archean felsic plutonic rocks are also intruded by rare north 
and northwest-trending, fine-grained Archean diabase which gen 
erally vary in width from 10 to 100cm bui may be as larqe as 
10 m wide.

Early Proterozoic rocks of the Huronian Supergroup, namely 
the metasedimentary rocks of the Gowganda and overlying Lorrain 

. Formations, underlie large parts of the map area. The local stratig 
raphic section has a maximum thickness of about 2000 m and is 
exposed in an east-trending synclinorium which dips 012" to the 
north.

The Gowganda Formation consists of a lower unit, the Col 
eman Member, and an upper unit, the Firstbrook Member.

Rocks of the Coleman Member occur as a 100 m thick blanket 
which is unconformably draped on Archean basement rocks in 
southern Brigstocke Township. These rocks include a local basal 
breccia (10 to 200cm thick) overlain by poorly sorted diamictites 
containing mud-, sand-, and gravel-sized constituents (Mustard 
1985). Both massive and stratified matrix-supported diamictites 
occur and are believed to represent extensive debris flows. Clast- 
supported conglomerates, both pebbly and non-pebbly shaley 
mudstones with interlaminated siltstone, and very fine grained 
sandstone are other common lithologies. Disappearance of the 
thin, lenticular sandstone beds marks the upper limit of the Col 
eman Member. Metasediments of the Coleman Member are char 
acterized by rapid lateral lithofacies changes and the presence of 
"dropstones" which are indicative of deposition in a glaciomarine 
environment at the edge of a continental ice shelf (Miall 1985).

The Firstbrook Member is approximately 600 m thick and con 
sists of a single, coarsening-upwards sequence of fine-grained 
rocks (mud, silt, and minor very fine grained sand comprising the 
FI, Fm, and Fr lithofacies) (Miall 1978; Rust 1978).

These sediments overlie the Coleman Member and occur as 
an east-trending unit in both the southern half of Brigstocke 
Township and throughout the central part of Kittson Township. The 
sequence is divisible into a lower, middle, and upper unit following 
the criteria of Rainbird (1985), although the uppermost unit is thin, 
poorly exposed, and absent in some parts of the map area! 
Interlaminated shaley mudstone and siltstone occur in the lower 
unit with the proportion of silt constituting ^0 percent of the rock. 
in the middle unit, siltstone constitutes ^0 percent of the rock 
whereas the proportion of sandstone lo siltstone plus shaley 
mudstone is ^0 percent in the upper unit.

Characteristic herringbone crosslaminations. which indicate a 
north-northeast-oriented, bipolar paleocurrent distribution, are com 
mon sedimentary structures of the Firstbrook Member

The base of the Lorrain Formation is placed, following the 
criteria of Johns (1985) and Rainbird (1985), at the base of the 
lowermost medium- or thickly bedded arkose unit.

Rocks of the lower Lorrain Formation locally have a maximum 
thickness of 1300 m and underlie most of the northern half of the 
map area. The lowermost unit consists of a well-sorted, generally 
horizontally laminated, very fine and fine-grained, thickly bedded 
arkose. Characteristic of this unit are shaley rip-up clasts, shallow 
scours, and the presence of some 5 to 30 m wide, shallow chan 
nels. Commonly present are Sh, Sr, and SI facies types (Miali 
1978). Overlying this is a 350 m thick, coarsening-upwards unit of 
laminated shaley mudstones, siltstones, and very fine grained 
sandstones (FI and Fr lithofacies). It is similar in appearance to 
rocks of the upper and middle Firstbrook Member of the 
Gowganda Formation. This part of the section, however, is mainly 
present in the proximity of Anima Nipissing Lake and appears to 
pinch out farther to the north. It also marks the base of the second 
of three coarsening-upwards cycles. The uppermost exposed part 
of the third cycle consists of a moderately to poorly sorted, 
medium-grained arkose with common planar and trough cross- 
beds. These represent St and Sp facies.

Sediments of the Firstbrook Member (Gowganda Formation) 
and the Lorrain Formation represent a southward-prograding and 
coarsening-upward marine wedge fed by a braided fluvial system 
possibly a South Saskatchewan type (Miall 1978). Upward facies 
transitions represent sedimentary environments that range from 
being a prodelta through to deltastope and foreslope (Rainbird 
1985) and then to tidal flat and channel. These are overlain by 
topset beds indicating braided-stream sediments.

Early Proterozoic Nipissing diabase form four east-trending 
sills (700 m thick maximum) which mainly intrude lithologies of 
the Lorrain Formation and the Firstbrook Member of the Gowganda 
Formation. Contact metamorphism of these sediments has resulted 
in chlorite spotting in arkoses of the Lorrain Formation and local 
chloritization, epidotization, and recrystalization of shaley mud 
stones of the Firstbrook Member.

Coarse-grained quartz diabase and hypersthene gabbro are 
the main lithologies in the lower parts of the main diabase sill. 
Along the lower contact of one of the sills and where it intrudes 
laminated shaley mudstones of the Firstbrook Member, the dia 
base is fine-grained, epidotized and exhibits characteristic poly 
gonal columnar jointing. Local partial or total melting appears to 
have occurred at several localities along the lower contact along 
Ariima Nipissing Lake.

Coarse-grained varied-textured gabbro is the main lithology of 
the upper portions of the sills and granophyre occurs sporadically 
along the upper contact of the sill where it is in contact with 
arkoses of the Lorrain Formation.

The youngest Precambrian rocks in the area are represented 
by dikes of two different lnhologies.

Northwest-Trending dikes of the Sudbury Swarm make up the 
first type anc have characteristic 1 to 2 cm long plagioclase 
phenocryst, these dikes are generally from 20 to 100 m wide. 
These are commonly traceable for i lo 10km across both Brig 
stocke and Kittson Townships

-.amprophyre represents the second type of dikes and con 
sists o' a coarse-grained, biotite- and muscovite-rich matrix con 
taining 5 to 30 percent rounded accidental clasts of Archean. 
Huronian, and Nipissing lilhologies. The vertical dikes are 10 to 
30 m wide and generally trend in a northerly direction, occurring at 
Mountain and Anima Nipissing Lakes in Brigstocke Township.

STRUCTURAL AND METAMORPHIC GEOLOGY

Archean plutonic and melavoicanic rocks are generally weakly 
toliated with a near-vertical, east- and north-trending fabric. Brittle 
deformation and brecciation with some associated chloritization 
and quartz veinmg occurs locally along several north-northwest- 
trending shears which transect the Archean basement. Ductile
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PRECAMBRIAN
MIDDLE PROTEROZOIC 

LAMPROPHYRE DIKES

9 Unsubdividedb
9a Lamprophyre dikes
9b Lake Temagami type (diatreme) breccia

OLIVINE DIABASE DIKES (Sudbury Swarm)

8
Ba
8b

Unsubdivided b 
Fine grained (chilled)
Coarse grained and plagioclase-porphyritic 
olivine diabase

INTRUSIVE CONTACT

EARLY PROTEROZOIC
MAFIC INTRUSIVE ROCKS 

NIPISSING DIABASE

7 Unsubdividedb
7ac Fine-grained gabbro
7bc Hypersthene gabbro
7cc Quartz gabbro
7dc Leucogabbro
7ec Varied-iextured gabbro
7fc Granophyre
7g Sheared and/or hydrothermal^ altered gabbro
"h Hematized

INTRUSIVE CONTACT

HURONIAN SUPERGROUP 
COBALT GROUP 

Lorrain Formation

6 Unsubdivided b
6ac Very fine to fine-grained, well-sorted arkose
6bc Interbedded, laminated, shaley mudstone and 

fine-grained arkose (Fi facies) with the pro 
portion of arenite ^500/* of total

6cc Medium-grained to coarse-grainad, generally
moderately to poorly sorted, (heterolithic) arkose

6d Contact metamorphic rocks
6e Erosional features: mud chips and/or channels 

(Se facies)
6f Ripple-crosslaminated sediments (Sr facies)
6g Massive, thickly bedded sediments (Sm facies)
6h Horizontally laminated sediments (Sh facies)
6i Trough-crossbedded sediments (St facies)
6j Planar-crossbedded sediments (Sp facies)
6k Low-angle pianar-crossbedded sediments (SI 

facies)
6n Rhythmically laminated, fine-grained sediments 

(Fr facies)
6p Technically brecciated sediments
6q Ball and pillow, and convolute-bedding

structures 
6r Mudcracks 
6s Hematite spots

CONFORMABLE CONTACT (LOCAL ANGULAR UNCONFORMITY)

Gowganda Formation 
Firstbrook Member

5 Unsubdividedc
5ac Thin siltstone interlaminated with shaley

mudstone; the proportion of silstone is ^00A of 
total (lower Firstbrook unit) (FI facies)

5bc Thin siltstone and arenite interlaminated with 
shaley mudstone; the proportion of siltstone is 
^00A of all lithologies (middle Firstbrook unit) 
(FI facies)

5cc Thin arenite and siltstone interlaminated with 
shaley mudstone; the proportion of arenite is 
^Oo;0 of all lithologies (upper Firstbrook unit) (Fi 
facies)

5d Contact metamorphic rocks
5e Technically brecciated sediments
5f Sheared sediments
5g Massive (unlaminated) sediments (Fm facies)
5h Soft-sediment deformation, ball and pillow

	structures, and convolute bedding 
5j Mudcracks

CONFORMABLE CONTACT 

Coleman Member

4 
4a
4b

4C

4d 

4e

4f
4g
4h
4i
4j

Unsubdividedb 
Basal breccia
Clast-supported, massive, conglomerate (Dcm 
facies)
Clast-supported, stratified conglomerate (Des 
facies)
Matrix-supported, massive conglomerate (Dmm 
facies) (generally debris flows)
Matrix-supported, stratified conglomerates (Dms 
facies)
Pebbly wacke and lesser arenite 
Shaley mudstone ±pebbles (Fi facies) 
Sheared and carbonatized sediments 
Technically brecciated sediments 
Roche moutonnee

UNCONFORMITY

ARCHEAN
ULTRAMAFIC ROCKS

3a
3b 
3c

3d 
3e
3f

Peridotite sills and/or dikes 
Komatiitic basalts
Ultramafic (peridotite) hypabyssal rocks and/or 
flows
Fragmental rocks
Vesicular
Carbonatized

INTRUSIVE CONTACT 

FELSIC TO INTERMEDIATE PLUTONIC ROCKS

2 Unsubdividedb
2a Mafic diorited
2b Diorite
2c Quartz diorite
2d Tonalite
2e Trondhjemite
2f Granodiorite
2g Granite
2h Granitoids containing substantial amounts of 

metavolcanic (mafic) and lesser meta 
sedimentary material as inclusions and/or large 
xenolithic blocks

2i Migmatites
2j Technically sheared and/or brecciated and

hematized granitoid rocks 
2k Mylonites
2m Granitoid rocks intruded by mafic dikes 
2n Pegmatites

INTRUSIVE CONTACT

METAVOLCANICS
MAFIC TO INTERMEDIATE METAVOLCANICS

la 
1b 
1c
1d 
1e

Unsubdivided b
Medium- to coarse-grained amphibolite
Fine-grained, massive basalt
Minor sedimentary and/or pyroclastic rocks
Carbonatized
Migmatites
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deformation occurs within a S800E-trending mylonite zone (200 m 
wide) which cuts the Archean plutonic rocks on the east arm of 
Mountain Lake. Minor disseminated pyrite mineralization is asso 
ciated with this zone.

Northwest-trending faults of the Timiskaming Rift Valley 
(Lovell and Caine 1970) cross the norlheastern corner of Kittson 
Township (Johns 19B5). The Latchford Fault follows the course of 
the Montreal River. Several northwest-trending faults and/or linea 
ments of a similar age are prominent throughout the map area and 
represent the northern extension of the Snare Creek and Thieving 
Bear Faults, respectively (Smyk and Owsiacki 1986). Displacement 
along these faults in Brigstocke and Kittson Townships appears to 
be minor since the local Huronian stratigraphic sequence is essen 
tially intact with no apparent major horizontal or vertical displace 
ments.

A northeast-trending, low-angle thrust fault is located in Kitt 
son Township just south of McLennon Lake (Johns 1985). It 
contains thick sheets of quartz and separates, in part the Lower 
Lorrain Formation and in part the Upper Firstbrook Member of the 
Gowganda Formation. The Eagle River Fault has a similar orienta 
tion and separates the Firstbrook Member from Nipissing Diabase 
rocks in Dane and Kittson Townships in the vicinity of Lady Evelyn 
Lake (Card et at. 1973) These faults are the youngest of the 
various fault systems described for the Maple Mountain area by 
Card era/. (1973).

Metasediments of the Gowganda and Lorrain Formations are 
undeformed in most places and have undergone only minor fold 
ing during the Penokean Orogeny along several gently plunging 
(010"), subhorizontal, west- and east-trending fold axes. Many of 
the changes in strike and dip of the metasediment^ may in part 
reflect the underlying Archean topography and effects due to 
faulting. Only minor synclinal and anticlinal folds were observed.

Locally extensive, posldepositional breccias occur within the 
rocks of the Gowganda and Lorrain Formations. The majority of 
the breccias are confined within vertical to subhorizontal zones 
comprised of angular, 3 mm to 4 cm (3m maximum) sized sedi 
mentary clasts which show little or no internal deformation. Nu 
merous local kink bands occur in the host rocks of these breccias. 
The proximity of such breccia zones to the Nipissing diabase 
suggests that uplift during intrusion and/or steam-escape and/or 
water-escape processes were the probable causes of the brec 
ciation.

Another type of uncommon breccia consists of subrounded 
and essential 2 to 4 cm sized clasts of arkose in a fine-grained 
sand matrix found at several'localities within rocks of the Lorrain 
Formation These breccia bodies appear to be vertically oriented 
and occur as irregular-shaped isolated patches (10 to 30cm 
diameter) within the sediments. Elsewhere in the Temagami and 
Maple Mojntam areas (Card et at 1973), similar breccias also

contain Nipissing diabase fragments. These breccias may repre 
sent gas-escape features and/or may be related to lamprophyre 
dikes that commonly occur parallel to these same north- and 
northeast-trending structural lineaments, These types of breccias 
are reterred to as Lake Temagami type breccias by the authors.

The grade of regional metamorphism in the area varies from 
unmetamorphosed olivine diabase and lamprophyre dikes (Middle 
Prolerozoic age) to lower greenschist facies in the Huronian 
metasediments to amphibolite facies (Winkler 1976) in the Ar 
chean metavolcanic and migmatitic-metaptutonic rocks.

ECONOMIC GEOLOGY AND RECOMMENDATIONS 
FOR FUTURE EXPLORATION

Copper, cobalt, silver, and gold mineralization is related to Nip 
issing diabase dikes and sills intruding arkoses of the Lorrain 
Formation, and laminated shaley mudstones of the Firstbrook 
Member (Gowganda Formation).

Located adjacent to the Montreal River in Kittson Township, 
the Cobalt-Kittson Mine is hosted in a narrow (70 m wide) Nip 
issing diabase dike cutting arkoses of the lower Lorrain Formation 
near the Gowganda-Lorrain formalional contact. Chalcopyrite, 
smaltite, erythrite, and pyrite occur in several north-trending cal 
cite veins which are vertically oriented and from 4 to 100 cm'wide. 
The veins are hosted in a fractured and faulted zone parallel to 
the vertical diabase dike. Assay results from Johns (1985) in 
dicate 0.08 and 0.20 ounce gold per ton (see Table 2, sample 
102). During the present mapping project, several more samples 
were taken for chemical investigations by the author and indicated 
values of 0.03 ounce gold per ton and 0.10 ounce silver per ton 
(samples OOla, OOlb, OOlc; see Table 1).

A similar geological setting occurs approximately 2 km to the 
south at the Shakt-Davis Mine on the northeastern shore of Kill 
Lake. Here several major calcite veins are hosted in a fractured 
andjaulted zone within Nipissing diabase. This zone strikes in a 
N60 E direction parallel to a 120 m thick, vertical diabase dike. 
The Main Vein varies in width from 1 to 7 m whereas the parallel 
Chimney Vein is from 1 to 3 m wide. Both are vertically oriented 
and contain smaltite, cobaltite, gersdorffite, erythrite (cobalt 
bloom), annabergite (nickel bloom), pyrite, chalcopyrite, and nic 
colite. Assays indicate the occurrence of 1.5 percent Co and minor 
Ag over a width of 1.37 m, with select grab samples indicating up 
to 4 percent Co and others with up to 2.72 ounce gold per ion. A 
further test of hand-picked ore indicated values of 087 ounce 
gold per ton, 0.25 ounce silver per ton, 7.92 percent Co, and 7 72 
percent Ni; another smaltite ore sample returned 97 ounces silver 
per ton, 0.336 percent Co and 0.18 percent Ni (Assessment Files, 
Resident Geologist Office, Ministry of Northern Development and 
Mines, Cobalt) (see Table 2, sample 103). Grab samples collected

by the author from the mine dump yield assay/analyses values of 
0,10 ounce gold per ton, -CO.10 ounce silver per ton. 2480 ppm Co, 
580 ppm Cu, and 7520 ppm Ni (Geoscience Laboratories, Ontario 
Geological Survey, Toronto). (Sample 002, see Table 1).

Sulphide mineralization hosted in calcite, calcite-o,uartz, and 
quartz veins within the main Nipissing diabase sill also occurs 
along its upper contact at several localities in Brigstocke Town 
ship At one such location north of Brigstocke Lake, several 
vertical, 2 to 4 cm wide calcite veinlets trend in a southeastern 
direction and contain disseminated smaltite, cobaltite, chal 
copyrite, pyrite±native bismuth (Todd 1926). Previous prospecting, 
trenching, and subsequent diamond drilling indicated that tittle 
mineralization occurs beneath the trenches. Assay results indicate 
2.26 percent Co. 005 ounce gold per ton, and -C0.10 ounce silver 
per ton (Geoscience Laboratories, Ontario Geological Survey, To 
ronto) (Sample 003, see Table 1).

In a nearby similar setting, several minor quartz-calcite veins 
(2 to 10 cm wide) containing disseminated chalcopyrite, pyrite, 
and erythrite are hosted in the uppermost part of the sill In 
Crowrock Bay of Anima Nipissing Lake. Analyses from trench grab 
samples indicate values of up to 7.0 percent Cu and 0.41 percent 
U 308 (Assessment Files, Resideni Geologist. Ministry of Northern 
Development and Mines, Cobalt) (Sample 104 - Table 2).

Table 2: The following assay results are from Assessnen: Files Data, 

Geoscience Research Office, Toronto

Table 1: Grab -sample assay values collected during the 1987 field 
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Located adjacent lo a fault zone several kilometres to the 
west is a pyrite-bearing quartz vein hosted in the upper part of the 
main Nipissing diabase sill Samples taken by the authors indicate 
0.02 ounce gold per ton. *C0.10 ounce silver per ton, 730 ppm Cu 
and 1370 ppm Co {sample 004, see Table 1) (Geoscience Labora 
tories. Ontario Geological Survey, Toronto).

Low gold and silver values have also been reported by Smyk 
and Owsiacki (1986) in a similar geological setting in the vicinity 
ol nearby Whitewater Lake. This is in an area immediately south 
oi tne southwestern corner of the map sheet.

Nipissing granophyre and varied-textured diabase of the up 
per part of the sill are adjacent to metasediments of the 
Gowganda Formation (Firstbrook Member) at the Island-Kittson 
Occurrence located at the northwestern corner of Kittson Township 
on Lady Evelyn Lake. The diabase hosts calcite stringers with 
disseminated pyrrhotite, chalcopyrite, galena, and sphalerite. Initial 
assays taken by Barlow (1899) reported a grab sample with a 
value of 8.75 ounces silver per ton. A laier assay result indicated 
0.07 percent Cu, 0.13 percent Pb, 0.09 percent Zn, and trace Ni 
and Co (Card et a/. 1973) (see Table 2, sample 101).

Scattered and minor sulphide-bearing veins are also hosted in 
Nipissing diabase at several localities along the lower contact of 
the sill. A N70DW-trendtng, 15 m adit and 4 m shaft follow a 2 to 
4 cm wide quartz vein with chalcopyrite located on Sugarloaf 
Island (Anima Nipissing Lake). Assay/analyses results indicate 
values of 1.32 ounces gold per ton, 0.26 ounce silver per ton, 
590 ppm Co, and 580 ppm Cu (Geoscience Laboratories, Ontario 
Geological Survey, Toronto) (Sample 005, see Table 1).

At several locations, mineralization consisting of disseminated 
pyrite and minor chalcopyrite occurs either within Archean 
plutonic/migmatitic and mafic metavolcanics or within quartz veins 
hosted by these lithologies.

In the Mountain Lake area, disseminated pyrite commonly 
occurs within S800E-trending, pyrite-bearing quartz veins with low 
assay values of 0.02 ounce gold per ton and ^.W ounce silver 
per ton (Geoscience Laboratories, Ontario Geological Survey To 
ronto) (Sample 006, see Table 1). Although these showings are 
minor, further prospecting could result in the discovery of more 
significant gold or base-metal occurrences.

Intense quartz veining is prominent at the Archean 
basemeni-Gowganda Formation unconformity east of the second 
narrows on Anima Nipissing Lake. These barren veins cut both 
Archean and Early Proterozoic rocks of the Coleman Member and 
are ihus probably related to the intrusion of Nipissing diabase. 
This geological environmenl is analagous to the Cobalt Camp 
(Legun 1986; Andrews ef at. 1986) and thus further prospecting 
and exploration for Cobalt-type mineralization is recommended in 
the present area.

The three potential areas for finding cobalt, copper±silver, 
and goldoearing veins are along the upper and lower contacts of 
the main, east-trending diabase sill in Brigsiocke Township; or 
along several northand northeast-trending, narrow (70 to 140m 
wide) dikes in Kittson Township. The presence of mineralized 
veins is structurally controlled. The veins occur in parallel fracture 
zones near the margins of the diabase body (dike or sill) AS a 
general rule values of cobalt, silver, copper, and gold are usually 
higher in calcite rather than in quartz veins. This is more similar to 
the Gowganda than it is to the Cobalt* Mining Camp.

Some high gold values of more than one ounce gold per ton 
are associated with several cobalt-copper showings hosted in the 
Nipissing diabase, located at the Sugarloaf Island Occurrence in 
Brigstocke Township, the Shakt-Davis Mine in Kittson Township. 
and the Temagami-Lorrain Occurrence in nearby Cassels Town 
ship (Born 1986).
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verlical)

Fault; (observed, 
assumed). Spot 
indicates downthrow 
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horizontal movement
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ABBREVIATIONS

Ag........................................................................ silver
anna........................................................ Annabergite
Au.......................................................................... Gold
BD ................................................,............ Beaver Dam
Co................................................................,..,.. Cobalt
cp ..................,..,..,......................,............ Chalcopyrite
Cu .........................,........................................... Copper
carb ..................................,................ Carbonate vein
ery................................................................... Erythrite
gn ..........,........................................................ Galena
mag ........................................,.................... Magnetite
Nl .........................,.......................................... 1 .. 1 Nickel

Pb .,....................................................................... Lead
py ......... ..........,............................................. pyrite
po ........................,........................................ pyrrhotite
qcv ........................................ Quartz-carbonate vein
qv ...............................,.............................. Quartz vein
sm................................................................... Smaltite
sp................................................................. Sphalerite
spec ................,........................... Specular hematite
Zn ...................-.............................,....,.,.............. zinc

Bedding, top (arrow) 
Ig^! from gram gradation 

(inclined, vertical, 
overturned)

Bedding, top (arrow) 
from crossbedding; 
(inclined, vertical, 
overturned)

Anticline, syncline
with plunge

Paleocurrent 
directions (from 
ripple marks, and 
crossbeds)

Geological 
boundary, observed

Geological 
boundary, position 
interpreted

Structural lineament

Magnetic attraclion

Shaft: depth in 
metres

Adit-horizontal 
tunnel

Exploration pits and 
trenches

Mineral occurrence

Sample location; see 
Table 1 and 2 for 
values

Property or mineral 
prospect (see 
Properties)
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MARGINAL NOTES

LOCATION AND ACCESS
The map area (200 km2) consists of Brigstocke Township (P.3115) 
and the southern two thirds of Kittson Township (P.3116). It is 
located in the District of Timiskaming, some 5 km southwest of 
Latchford, 15km southwest of Cobalt, and 20km north of 
Temagami, and is bounded by latitudes 47D 13'30*N and 
47022'30"N, and longitudes 79047'00"W and 81 001'00"W.

Road access to the area is limited to a gravel road from 
Highway 11 to Anima Nipissing Lake, which provides water ac 
cess to much of Brigstocke Township. Kittson Township is acces 
sible via the Montreal River from Portage Bay, Bay Lake. Entry by 
floatplane into Gullrock, Kittson, K i tt, High Falls, Best, and Moun 
tain Lakes provides water access to the remainder of the area.

MINERAL EXPLORATION
The information reported here, if hot stated otherwise, is taken 
from the assessment files, Resident Geologist's Office, Ministry of 
Northern Development and Mines, Cobalt. 
Mineral exploration for silver and cobalt within the map area dates 
from 1910 with prospecting, trenching, shaft sinking, and tunneling 
at the Canadian prospect (Cobalt-Kittson Mine), located on the 
Montreal River (Kittson Township), and at the Shakt-Davis Mine on 
the northeastern shore of Km Lake near the Kittson-Coleman 
Townships boundary.

Similar prospecting occurred during this period around Anima 
Nipissing Lake at Sugarloaf Island, at Crowrock Bay, and to the 
north of Brigstocke Lake (Brigstocke Township).

Between 1924 and 1926, an adit and extensive lateral under 
ground drifting were completed at the Shakt-Davis Mine by Cre- 
senl Silver Cobalt Mining Company Limited. Later underground 
development by H. Davis during the period 1938 to 1940 resulted 
in the completion of two underground levels, with 442 m of lateral 
drifts and crosscuts, and a 76 m winze. There are, however, no 
production records and mining development ceased in 1940. Limit 
ed diamond drilling of an unknown amount was carried out in 
1951 and was followed by minor underground development In 
1953 and 1964 by A conic Mining Corporation.

Mine development at the Canadian prospect was carried out 
during 1927 to 1930 by Cobalt Kittson Mines Limited. It resulted in 
a 236 m deep shaft and 400 m of lateral drifting on three under 
ground levels. The total production of the mine was 600 pounds of 
cobalt (smaltite) and operations ceased in 1930. An unknown 
amount of diamond drilling followed the temporary dewatering of 
the mine in 1949 (Johns 1985).

Subsequent exploration for silver and cobalt in Brigstocke 
Township by C. Cameron in 1956 resulted in a diamond-drill 
program consisting of three holes for a total of 223 m. The work 
was carried out in an area of previous trenching and shaft sinking 
(1913) adjacent to the northern end of Brigstocke Lake.

A ground resistivity survey was carried out by the Temagami 
Mining Company Limited in the vicinity of a magnetite showing on 
Mountain Lake in southeast Brigstocke Township.

During 1970, Tashota-Nipigon Mines Limited carried out an 
extensive exploration program in the Crowrock Bay area of Anima 
Nipissing Lake in northeastern Brigstocke Township. It consisted 
of geological, geochemical, ground electromagnetic and magneto 
meter surveys, trenching, and stripping in an area which had been 
previously prospected in the early 1900s.

GENERAL GEOLOGY
The earliest geological mapping in the area was done on a 
reconnaissance scale by Barlow (1899), DeLury (1907), and Todd 
(1926). Subsequent and more detailed mapping in areas to the 
east and south of Brigstocke and Kittson Townships was done by 
Thomson (1963) and Smyke and Owsiacki (1986), respectively.

Geological mapping to the west of the map area was carried 
out by Card e( al. (1973) in the Maple Mountain area. This 
includes a 1200m wide strip inside the map area along the 
western boundary of Brigstocke and Kittson Townships. Most of 
these outcrops were remapped during the present survey except 
for a few remote ones and several which are located in north 
western Kittson Township near the shore of Lady Evelyn Lake.

Areas adjacent to the map's (P.3116) northern boundary were 
mapped in detail by Johns (1985) and include the northern one 
third of Kittson Township. Some minor overlap exists along the 
boundary between this and the present geological survey. This 
geological mapping, together with some by Card et at. (1973) in 
northwestern Kittson Township, has been added to that of the 
authors to produce the resultant preliminary map of Kittson Town 
ship. Consequently, some of the lithologies of the Firstbrook 
Member of Johns (1985) have been slightly simplified but do fit 
into the lower, middle, and upper classification of the Firstbrook 
Member of this map. Another difference Is that although the 
subdivision of the Lorrain Formation is more simplified in Johns 
(1985) report it does correlate with the lowest arkose unit (6a) of 
the present survey. Other geological units from both previously 
mentioned surveys correlate and integrate fairly well into the 
map's iithological legend.

Underlying the map area are Archean supracrustal and plu 
tonic rocks, Early Proterozoic supracrustal and intrusive rocks, and 
Middle Proterozoic (Keweenawan) dike rocks, namely diabase and 
lamprophyre.

Archean rocks underlie the southern part of Brigstocke Town 
ship and consist mainly of felsic plutonic and migmatite rocks 
with lesser mafic metavolcanics.

Mafic met a volcanic rocks are characteristically fine- to 
medium-grained amphiboliles which exhibit varying degrees of 
migmatization (Mehnert 1971) illustrating some agmatic (breccia), 
phlebitic (vein), and ptygmatic types-of migmatite structures. Simi 
lar rocks have been described in Banting and Best Townships to 
the south of Brigstocke Township by Smyk and Owsiacki (1986).

The felsic plutonic rocks consist of a heterogeneous assem 
blage of both biotite- and hornblende-bearing tonalite, trondh 
jemite, quartz diorite, mafic diorite, and diorite. Crosscutting rela 
tionships indicate granodiorite and granite are the younger rock 
types. Also present are local migmatltic agmaiic, phlebilic, schol- 
len (raft), schlieren and nebulitic (ghosted) structures which sug 
gest that partial melting may have modified the original intrusive 
plutonic rocks to form this heterolithic suite of plutonic rocks. 
Inclusions of metasedimentary and metavolcanic rocks occur near 
the edges of major metavolcanic rock units and may represent 
either roof pendents, as suggested by Smyk and Owsiacki (1986), 
or the remnants of partially digested and assimilated masses of 
metavolcanic rock. Such processes are also indicated by similar 
textural features In the metavolcanic rocks, by their partially di 
gested nature, and by the pervasive and crosscutting relationship 
with younger granitoid vein material which is mainly granodiorite 
in composition.

A subsequent second cycle of Archean igneous activity is 
minor and represented by several outcrops of ultramafic and 
komatiitic-basalt rock types in the Mountain Lake area. Crosscut 
ting relationships, illustrated by an ultramafic feeder dike cutting 
Archean migmatites, indicates that the second igneous cycle post 
dates the main felsic plutonic migmatite event. A probable extru 
sive equivalent occurs as an outcrop of an ultramafic flow/sill 
(1 m thick) overlain by a vesicular komatiitic basalt. These peri- 
dotitic ultramafic rocks are typically magnetite rich and exhibit 
light blue-grey fresh surfaces and chocolate brown weathered 
surfaces with deeply weathered carbonate rinds. Crisscrossing 
cooling and/or jointing textures are developed on a millimeter- 
sized scale and occur at both the top of the problematic ultramafic 
flows and at the margins of the ultramafic dike. A few other 
peridotite dikes or sills occur and are found north of Best Lake.

Archean felsic plutonic rocks are also intruded by rare north 
and northwest-trending, fine-grained Archean diabase which gen 
erally vary in width from 10 to 100cm but may be as large as 
10 m wide.

Early Proterozoic rocks of the Huronian Supergroup, namely 
the metasedimentary rocks of the Gowganda and overlying Lorrain 
Formations, underlie large parts of the map area. The local stratig 
raphic section has a maximum thickness of about 2000 m and is 
exposed in an east-trending synclinorium which dips 012 0 to the 
north.

The Gowganda Formation consists of a lower unit, the Col 
eman Member, and an upper unit, the Firstbrook Member.

Rocks of the Coleman Member occur as a 100 m thick blanket 
which is unconformably draped on Archean basement rocks in 
southern Brigstocke Township. These rocks include a local basal 
breccia (10 to 200cm thick) overlain by poorly sorted diamictites 
containing mud-, sand-, arid gravel-sized constituents (Mustard 
1985). Both massive and stratified matrix-supported diamictites 
occur and are believed to represent extensive debris flows. C last- 
supported conglomerates, both pebbly and non-pebbly shaley 
mudstones with interlaminated siltstone, and very fine grained 
sandstone are other common lithologies. Disappearance of the 
thin, lenticular sandstone beds marks the upper limit of the Col 
eman Member. Metasediments of the Coleman Member are char 
acterized by rapid lateral lithofacies changes and the presence of 
"dropstones" which are indicative of deposition in a glaciomarine 
environment at the edge of a continental ice shelf (Miall 1985).

The Firstbrook Member is approximately 600 m thick and con 
sists of a single, coarsening-upward s sequence of fine-grained 
rocks (mud, silt, and minor very fine grained sand comprising the 
FI, Fm, and Fr lithofacies) (Miall 1978; Rust 1978).

These sediments overlie the Coleman Member and occur as 
an east-trending unit in both the southern half of Brigstocke 
Township and throughout the central part of Kittson Township. The 
sequence is divisible into a lower, middle, and upper unit following 
the criteria of Rainbird (1985), although the uppermost unit is thin, 
poorly exposed, and absent in some parts of the map area. 
Interlaminated shaley mudstone and siltstone occur in the lower 
unit with the proportion of silt constituting ^0 percent of the rock. 
In the middle unit siltstone constitutes ^0 percent of the rock 
whereas the proportion of sandstone to siltstone plus shaley 
mudstone is ^0 percent in the upper unit.

Characteristic herringbone cross laminations, which indicate a 
north-northeast-oriented, bipolar paleocurrent distribution, are com 
mon sedimentary structures of the Firstbrook Member.

The base of the Lorrain Formation is placed, following the 
criteria of Johns (1985) and Rainbird (1985), at the base of the 
lowermost medium- or thickly bedded arkose unit.

Rocks of the lower Lorrain Formation locally have a maximum 
thickness of 1300 m and underlie most of the northern half of the 
map area. The lowermost unit consists of a well-sorted, generally 
horizontally laminated, very fine and fine-grained, thickly bedded 
arkose. Characteristic of this unit are shaley rip-up clasts, shallow 
scours, and the presence of some 5 to 30 m wide, shallow chan 
nels. Commonly present are Sh, Sr, and SI facies types (Miall 
1978). Overlying this is a 350 m thick, cqarsening-upwards unit of 
laminated shaley mudstones, s i Its tone s' and very fine grained 
sandstones (FI and Fr lithofacies). It is similar in appearance to 
rocks of the upper and middle Firstbrook Member of the 
Gowganda Formation. This pan of the section, however, is mainly 
present in the proximity of Anima Nipissing Lake and appears to 
pinch out farther to the north. It also marks the base of the second 
of three coarsening-upwards cycles. The uppermost exposed part 
of the third cycle consists of a moderately to poorly sorted, 
medium-grained arkose with common planar and trough cross- 
beds. These represent St and Sp facies.

Sediments of the Firstbrook Member (Gowganda Formation) 
and the Lorrain Formation represent a sou t h ward-prograding and 
coarsening-upward marine wedge fed by a braided fluvial system, 
possibly a South Saskatchewan type (Miall 1978). Upward facies 
transitions represent sedimentary environments that range from 
being a prodelta through to deltaslope and foreslope (Rainbird 
1985) and then to tidal flat and channel. These are overlain by 
topset beds indicating braided-stream sediments.

Early Proterozoic Nipissing diabase form four east-trending 
sills (700 m thick maximum) which mainly intrude lithologies of 
the Lorrain Formation and the Firstbrook Member of the Gowganda 
Formation. Contact metamorphism of these sediments has resulted 
in chlorite spotting in arkoses of the Lorrain Formation and local 
chloritization, epidotization, and recrystalization of shaley mud 
stones of the Firstbrook Member.

Coarse-grained quartz diabase and hypersthene gabbro are 
the main lithologies in the lower parts of the main diabase sill. 
Along the lower contact of one of the sills and where it intrudes 
laminated shaley mudstones of the Firstbrook Member, the dia 
base is fine-grained, epidolized and exhibits characteristic poly 
gonal columnar jointing. Local partial or total melting appears to 
have occurred at several localities along the lower contact along 
Anima Nipissing Lake.

Coarse-grained varied-textured gabbro is the main lithology of 
the upper portions of the sills and granophyre occurs sporadically 
along the upper contact of the sill where it is in contact with 
arkoses of the Lorrain Formation.

The youngest Precambrian rocks in the area are represented 
by dikes of two different lithologies.

Northwest-trending dikes of the Sudbury Swarm make up the 
first type and have characteristic 1 to 2 cm long plagioclase 
phenocrysts; these dikes are generally from 20 to 100 m wide. 
These are commonly traceable for 1 to 10 km across both Brig 
stocke and Kittson Townships.

Lamprophyre represents the second type of dikes and con 
sists of a coarse-grained, biotite- and muscovite-rich matrix con 
taining 5 to 30 percent rounded accidental clasts of Archean,
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Huronian, and Nipissing lithologies. The vertical dikes are 10 to 
30 m wide and generally trend in a northerly direction, occurring at 
Mountain and Afiima Nipissing Lakes in Brigstocke Township.

STRUCTURAL AND METAMORPHIC GEOLOGY
Archean plutonic and metavolcanic rocks are generally weakly 
foliated with a near-vertical, east- and north-trending fabric. Brittle 
deformation and brecciation with some associated chloritization 
and quartz veining occurs locally along several north-northwest- 
trending shears which transect the Archean basement. Ductile 
deformation occurs within a S80DE-trending mylonite zone (200 m 
wide) which cuts the Archean plutonic rocks on the east arm of 
Mountain Lake. Minor disseminated pyrite mineralization is asso 
ciated with this zone.

Northwest-trending faults of the Timiskaming Rift Valley 
(Lovell and Caine 1970) cross the northeastern corner of Kittson 
Township (Johns 1985). The Latchford Fault follows the course of 
the Montreal River. Several northwest-trending faults and/or linea 
ments of a similar age are prominent throughout the map area and 
represent the northern extension of the Snare Creek and Thieving 
Bear Faults, respectively (Smyk and Owsiacki 1986). Displacement 
along these faults in Brigstocke and Kittson Townships appears to 
be minor since the local Huronian stratigraphic sequence is essen 
tially intact with no apparent major horizontal or vertical displace 
ments.

A northeast-trending, low-angle thrust fault is located in Kitt 
son Township just south of McLennon Lake (Johns 1985). It 
contains thick sheets of quartz and separates, in pan the Lower 
Lorrain Formation and in part the Upper Firstbrook Member of the 
Gowganda Formation. The Eagle River Fault has a similar orienta 
tion and separates the Firstbrook Member from Nipissing Diabase 
rocks in Dane and Kittson Townships in the vicinity of Lady Evelyn 
Lake (Card ef al. 1973). These faults are the youngest of the 
various fault systems described for the Maple Mountain area by 
Card etai. (1973).

Metasediments of the Gowganda and Lorrain Formations are 
undeformed in most places and have undergone only minor fold 
ing during the Penokean Orogeny along several gently plunging 
(0100), subhorizontal, west- and east-trending fold axes. Many of 
the changes in strike and dip of the metasediments may in part 
reflect the underlying Archean topography and effects due to 
faulting Only minor synclinal and anticlinal folds were observed.

Locally extensive, postdepositional breccias occur within the 
rocks of the Gowganda and Lorrain Formations. The majority of
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the breccias are confined within vertical to subhorizontal zones 
comprised of angular, 3 mm to 4 cm (3m maximum) sized sedi 
mentary clasts which show little or no internal deformation. Nu 
merous local kink bands occur in the host rocks of these breccias. 
The proximity of such breccia zones to the Nipissing diabase 
suggests that uplift during intrusion and/or steam-escape and/or 
water-escape processes were the probable causes of the brec 
ciation.

Another type of uncommon breccia consists of subrounded 
and essential 2 to 4 cm sized clasts of arkose in a fine-grained 
sand matrix found al several localities within rocks of the Lorrain 
Formation. These breccia bodies appear to be vertically oriented 
and occur as irregular-shaped isolated patches (10 to 30cm 
diameter) within the sediments. Elsewhere in the Temagami and 
Maple Mountain areas (Card et al. 1973), similar breccias also 
contain Nipissing diabase fragments. These breccias may repre 
sent gas-escape features and/or may be related to lamprophyre 
dikes that commonly occur parallel to these same north- and 
northeast-trending structural lineaments. These types of breccias 
are referred to as Lake Temagami type breccias by the authors.

The grade of regional metamorphism in the area varies from 
unmetamprphosed olivine diabase and lamprophyre dikes (Middle 
Proterozoic age) to lower greenschist facies in the Huronian 
metasediments to amphibolite facies (Winkler 1976) in the Ar 
chean metavolcanic and migmatitic-metaplutonic rocks.

ECONOMIC GEOLOGY AND RECOMMENDATIONS 
FOR FUTURE EXPLORATION
Copper, cobalt, silver, and gold mineralization is related to Nip 
issing diabase dikes and sills intruding arkoses of the Lorrain 
Formation, and laminated shaley mudstones of the Firstbrook 
Member (Gowganda Formation).

Located adjacent to the Montreal River in Kittson Township, 
the Cobalt-Kittson Mine is hosted in a narrow (70 m wide) Nip 
issing diabase dike cutting arkoses of the lower Lorrain Formation 
near the Gowganda-Lorrain formational contact. Chalcopyrite, 
smaltite, erythrite, and pyrite occur in several north-trending cal 
cite veins which are vertically oriented and from 4 to 100 cm wide. 
The veins are hosted in a fractured and faulted zone parallel to 
the vertical diabase dike. Assay results from Johns (1985) in 
dicate 0.08 and 0.20 ounce gold per ton (see Table 2, sample 
102). During the present mapping project, several more samples 
were taken for chemical investigations by the author and indicated 
values of 0.03 ounce gold per ton and o. 10 ounce silver per ton 
(samples OOla, OOlb, 001c; see Table 1).
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Table 1: Crab Bample Assay values collected during the 1987 field
season. Saaple numbers correspond to location numbers on 

- Hap face. Values in l or oz/ton, or if in brackets in

Sample Cu Co Zn Fb

OOla (3560pptt) (i30ppm)
ODlb 2.BS 2.241
00K 1.26 (9640ppnO

002 tSSOppm) (2480ppnO (5520)

Ni Ag Au Others 
oz/ton oz/ton

.03

.01

.10

4*4

. 10

003 a.

004 (73ppm) (1370ppm)

005 SBOppffl 590ppm

006

0.26

. 10

1.32

.02

CoBBBcnta

Cobalt Kittson 
Hine in calcite 
veins from mine 
d imp

Shakt-Davis 
Hine in calcite 
veins from mine 
dump

Cameron pita 
(property A)

in i quartz vein 
with pyrite in 
Nipissing diabase 
At Harris Lake

Sugarloaf Island Occurrence

in a quartz vein 
with Py at

LaK*

A similar geological setting occurs approximately 2 km to the 
south at the Shakt-Davis Mine on the northeastern shore of Kitt 
Lake. Here several major calcite veins are hosted in a fractured 
and faulted zone within Nipissing diabase. This zone strikes in a 
N600E direction parallel to a 120 m thick, vertical diabase dike. 
The Main Vein varies in width from 1 to 7 m whereas the parallel 
Chimney Vein is from 1 to 3 m wide. Both are vertically oriented 
and contain smaltite, cobaltite, gersdorffite, erythrite (cobalt 
bloom), annabergite (nickel bloom), pyrite, chalcopyrite, and nic 
colite. Assays indicate the occurrence of 1.5 percent Co and minor 
Ag over a width of 1.37 m, with select grab samples indicating up 
to 4 percent Co and others with up to 2.72 ounce gold per ton. A 
further test of hand-picked ore indicated values of 0.87 ounce 
gold per ton, 0.25 ounce silver per ton, 7.92 percent Co, and 7.72

percent Ni; another smaltite ore sample returned 97 ounces silver 
per ton, 0.336 percent Co and 0.18 percent Ni (Assessment Files, 
Resident Geologist Office, Ministry of Northern Development and 
Mines, Cobalt) (see Table 2, sample 103). Grab samples collected 
by the author from the mine dump yield assay/analyses values of 
0.10 ounce gold per ton, *co.10 ounce silver per ton, 2480 ppm Co, 
580 ppm Cu, and 7520 ppm Ni (Geoscience Laboratories, Ontario 
Geological Survey, Toronto). (Sample 002, see Table 1).

Sulphide mineralization hosted in calcite, calcite-quartz, and 
quartz veins within the main Nipissing diabase sill also occurs 
along its upper contact at several localities in Brigstocke Town 
ship. At one such location north of Brigstocke Lake, several 
vertical, 2 to 4 cm wide calcite veinlets trend in a southeastern 
direction and contain disseminated smaltite, cobaltite, chal 
copyrite, pyrite±native bismuth (Todd 1926). Previous prospecting, 
trenching, and subsequent diamond drilling indicated that little 
mineralization occurs beneath the trenches. Assay results indicate 
2.26 percent Co, 0.05 ounce gold per ton, and *3).10 ounce silver 
per ton (Geoscience Laboratories, Ontario Geological Survey, To 
ronto) (Sample 003, see Table 1).

In a nearby similar setting, several minor quartz-calcite veins 
(2 to 10 cm wide) containing disseminated chalcopyrite, pyrite, 
and erythrite are hosted in the uppermost part of the sill in 
Crowrock Bay of Anima Nipissing Lake. Analyses from trench grab 
samples indicate values of up to 7.0 percent Cu and 0.41 percent 
U3Oe (Assessment Files, Resident Geologist, Ministry of Northern 
Development and Mines, Cobalt) (Sample 104; see Table 2).

Located adjacent to a fault zone several kilometres to the 
west is a py rite-bear ing quartz vein hosted in the upper part of the 
main Nipissing diabase sill. Samples taken by the authors Indicate 
0.02 ounce gold per ton, -co. 10 ounce silver per ton, 730 ppm Cu, 
and 1370 ppm Co (sample 004, see Table 1) (Geoscience Labora 
tories, Ontario Geological Survey, Toronto).

Low gold and silver values have also been reported by Smyk 
and Owsiacki (1986) in a similar geological setting in the vicinity 
of nearby Whitewater Lake. This is in an area immediately south 
of the southwestern corner of the map sheet.

Nipissing granophyre and varied-textured diabase of the up 
per part of the sill are adjacent to metasediments of the 
Gowganda Formation (Firstbrook Member) at the Island-Kittson 
Occurrence located at the northwestern corner of Kittson Township 
on Lady Evelyn Lake. The diabase hosts calcite stringers with 
disseminated pyrrhotite, chalcopyrite, galena, and sphalerite. Initial 
assays taken by Barlow (1899) reported a grab sample with a 
value of 8.75 ounces silver per ton. A later assay result indicated 
0.07 percent Cu, 0.13 percent Pb, 0.09 percent Zn, and trace Ni 
and Co (Card et al. 1973) (see Table 2; sample 101).

Table 2: The following assay results are from Assessment Files Data, 
Geoscience Research Office, Toronto

Sample Cu Co Zn Pb Hi 

O.D7S Tr 0.09S 0.13* Ti

Au Others

in calcite Island Kittson

8.750Z/ 
ton

102a 
102b

103a

103b

lQ3c

0,09
0.20

veins

oz/ton 
oz/ton

Occurrence

sane (Barlow, 
1899)

in calcite 
veins at the 
Cobalt-Kittson 
Hint

1. SI

4.02

0.33S

in calcite at the 
vein over Shakt-Davic
width of Mine 
1.37 B

2.72 oz/ton

0.181 97oz/ 
ton

7.01 (+Q.M1U308)

select grab
sample

Smaltite ore 
•ample

Crowrock Bay

Scattered and minor sulphide-bearing veins are also hosted in 
Nipissing diabase at several localities along the lower contact of 
the sill. A N700W-trending, 15 m adit and 4 m shaft follow a 2 to 
4 cm wide quartz vein with chalcopyrite located on Sugarloaf 
Island (Anima Nipissing Lake). Assay/analyses results indicate 
values of 1.32 ounces gold per ton, 0.26 ounce silver per ton, 
590 ppm Co, and 580 ppm Cu (Geoscience Laboratories, Ontario 
Geological Survey, loronto) (Sample 005; see Table 1).

At several locations, mineralization consisting of disseminated 
pyrite and minor chalcopyrite occurs either within Archean 
plutonic/migmatitic and mafic metavolcanics or within quartz veins 
hosted by these lithologies.

In the Mountain Lake area, disseminated pyrite commonly 
occurs within S800E-lrending, pyrite-bearing quartz veins with low 
assay values of 0.02 ounce gotd per ton and -cO.10 ounce silver 
per ton (Geoscience Laboratories, Ontario Geological Survey, To 
ronto) (Sample 006; see Table 1). Although these showings are
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minor, further prospecting could result in the discovery of more 
significant gold or base-metal occurrences.

Intense quartz veining is prominent at the Archean 
basement-Gowganda Formation unconformity east of the se'cond 
narrows on Anima Nipissing Lake. These barren veins cut both 
Archean and Early Proterozoic rocks of the Coleman Member" arid 
are thus probably related to the intrusion of Nipissing diabase. 
This geological environment is analagous to the Cobalt Camp 
(Legun 1986; Andrews ef a/. 1986) and thus further prospecting 
and exploration for Cobalt-type mineralization is recommended in 
the present area.

The three potential areas for finding cobalt, copperisilver, 
and gold-bearing veins are along the upper and lower contacts of 
the main, east-trending diabase sill in Brigstocke Township; or 
along several northand northeast-trending, narrow (70 to 140 m 
wide) dikes in Kittson Township. The presence of mineralized 
veins is structurally controlled. The veins occur In parallel fracture 
zones near the margins of the diabase body (dike or sill). As a 
general rule, values of cobalt, silver, copper, and gold are usually 
higher in calcite rather than in quartz veins. This is more similar to 
the Gowganda than it is to the Cobalt Mining Camp.

Some high gold values of more than one ounce gold per ton 
are associated with several cobalt-copper showings hosted in the 
Nipissing diabase, located at the Sugarloaf Island Occurrence in 
Brigstocke Township, the Shakt-Davis Mine in Kittson Township, 
and the Temagami-Lorrain Occurrence in nearby Cassels Town 
ship (Born 1986).
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PROPERTIES
1. Cobalt-Kittson Mine (Canadian Prospect)
2. Shakt-Davis Mine (Cresent Silver Mines Limited)

Unclaimed parcels of explored land 
5. Island-Kittson Occurrence 1926
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4d Matrix-supported, massive conglomerate (Dmm
facies) (generally debris flows) 

4e Matrix-supported, stratified conglomerates (Dms
facies)

4f Pebbly wacke and lesser arenite 
4g Shaley mudstone ±pebbles (FI facies) 
4h Sheared and carbonated sediments 
4i Technically brecciated sediments 
4j Roche moutonnee

UNCONFORMITY

ARCHEAN
ULTRAMAFIC ROCKS

Peridotite sills and/or dikes
Komatiitic basalts 

3c Ultramafic (peridotite) hypabyssal rocks and/or
flows

3d Fragmental rocks 
3e Vesicular 
3f Car bon ati zed

INTRUSIVE CONTACT 

FELSIC TO INTERMEDIATE PLUTONIC ROCKS

2 1 Unsubdividedb
2a Mafic diorited
2 b Diorite
2c Quartz diorite * '
2d Tonalite
2e Trondhjemite
2f Granodiorite
2g Granite
2h Granitoids containing substantial amounts of 

metavolcanic (mafic) and lesser meta 
sedimentary material as inclusions and/or large 
xenolithic blocks

2i Migmatites
2j Tectonic all y sheared and/or brecciated and 

hematized granitoid rocks
2k Mylonites
2m Granitoid rocks intruded by mafic dikes
2n Pegmatites

INTRUSIVE CONTACT

METAVOLCANICS
MAFIC TO INTERMEDIATE METAVOLCANICS

1 Unsubdividedb
1 a Medium- to coarse-grained amphibolite
1b Fine-grained, massive basalt
1c Minor sedimentary and/or pyroclastic rocks
1d Carbonatized
le Migmatites

NOTES:

1. Description of legend's superscripts.
a) This is a field legend and may be changed as a result of 

subsequent laboratory investigations.
b) Outcrops gleaned from aerial photographs, and/or previously 

published geological maps, were not visited.
c) Indicates a general stratigraphic succession with "a" as the 

lowest unit and overlain by each successive unit that follows 
(i.e. "a" overlain by "b" overlain by "c" etc.).

d) May contain some minor, younger Nipissing diabase/gabbro.

2. The legend, symbols, abbreviations, and marginal notes are for 
the combined townships of Brigstocke (P.3115) and Kittson 
(P.3116). Not all units may be lound on this particular map sheet.

3. The following lithofacies codes used in the marginal notes and 
legend are here defined:

Sand: Se—erosional scours with lag of shaley mudstone in 
traclast s: Sh—horizontal or subhorizonta! stratification; SI—shallow 
trough scours with low-angle cross bed infill; Sm—massive sand 
stone
Fines: FI—shale with minor sandstone; Fm—mudstone; Fr—rhyt 
hmically interlaminated fines
Diamictite: Dmm—massive and matrix supported; Dms—stratified 
and matrix supported: Dcm—massive and clast supported; 
Des—stratified and clast supported
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