
THESE TERMS GOVERN YOUR USE OF THIS DOCUMENT  
 

Your use of this Ontario Geological Survey document (the “Content”) is governed by the 
terms set out on this page (“Terms of Use”). By downloading this Content, you (the 

“User”) have accepted, and have agreed to be bound by, the Terms of Use. 
 

Content:  This Content is offered by the Province of Ontario’s Ministry of Northern Development and 
Mines (MNDM) as a public service, on an “as-is” basis. Recommendations and statements of opinion 
expressed in the Content are those of the author or authors and are not to be construed as statement of 
government policy. You are solely responsible for your use of the Content. You should not rely on the 
Content for legal advice nor as authoritative in your particular circumstances. Users should verify the 
accuracy and applicability of any Content before acting on it. MNDM does not guarantee, or make any 
warranty express or implied, that the Content is current, accurate, complete or reliable. MNDM is not 
responsible for any damage however caused, which results, directly or indirectly, from your use of the 
Content. MNDM assumes no legal liability or responsibility for the Content whatsoever. 
 
Links to Other Web Sites: This Content may contain links, to Web sites that are not operated by MNDM. 
Linked Web sites may not be available in French. MNDM neither endorses nor assumes any 
responsibility for the safety, accuracy or availability of linked Web sites or the information contained on 
them. The linked Web sites, their operation and content are the responsibility of the person or entity for 
which they were created or maintained (the “Owner”). Both your use of a linked Web site, and your right 
to use or reproduce information or materials from a linked Web site, are subject to the terms of use 
governing that particular Web site. Any comments or inquiries regarding a linked Web site must be 
directed to its Owner. 
 
Copyright:  Canadian and international intellectual property laws protect the Content. Unless otherwise 
indicated, copyright is held by the Queen’s Printer for Ontario. 
 
It is recommended that reference to the Content be made in the following form: <Author’s last name>, 
<Initials> <year of publication>. <Content title>; Ontario Geological Survey, <Content publication series 
and number>, <total number of pages>p. 
 
Use and Reproduction of Content: The Content may be used and reproduced only in accordance with 
applicable intellectual property laws.  Non-commercial use of unsubstantial excerpts of the Content is 
permitted provided that appropriate credit is given and Crown copyright is acknowledged. Any substantial 
reproduction of the Content or any commercial use of all or part of the Content is prohibited without the 
prior written permission of MNDM. Substantial reproduction includes the reproduction of any illustration or 
figure, such as, but not limited to graphs, charts and maps. Commercial use includes commercial 
distribution of the Content, the reproduction of multiple copies of the Content for any purpose whether or 
not commercial, use of the Content in commercial publications, and the creation of value-added products 
using the Content. 
 
Contact:   

FOR FURTHER 
INFORMATION ON PLEASE CONTACT: BY TELEPHONE: BY E-MAIL: 

The Reproduction of 
Content 

MNDM Publication 
Services 

Local: (705) 670-5691 
Toll Free: 1-888-415-9845, ext. 

5691 (inside Canada,  
United States) 

Pubsales@ndm.gov.on.ca

The Purchase of 
MNDM Publications 

MNDM Publication 
Sales 

Local: (705) 670-5691 
Toll Free: 1-888-415-9845, ext. 

5691 (inside Canada,  
United States) 

Pubsales@ndm.gov.on.ca

Crown Copyright Queen’s Printer Local: (416) 326-2678 
Toll Free: 1-800-668-9938 

(inside Canada,  
United States) 

Copyright@gov.on.ca

 

mailto:Pubsales@ndm.gov.on.ca
mailto:Pubsales@ndm.gov.on.ca
mailto:Copyright@gov.on.ca


LES CONDITIONS CI-DESSOUS RÉGISSENT L'UTILISATION DU PRÉSENT DOCUMENT.  
 

Votre utilisation de ce document de la Commission géologique de l'Ontario (le « contenu ») 
est régie par les conditions décrites sur cette page (« conditions d'utilisation »). En 

téléchargeant ce contenu, vous (l'« utilisateur ») signifiez que vous avez accepté d'être lié 
par les présentes conditions d'utilisation. 

 
Contenu : Ce contenu est offert en l'état comme service public par le ministère du Développement du Nord 
et des Mines (MDNM) de la province de l'Ontario. Les recommandations et les opinions exprimées dans le 
contenu sont celles de l'auteur ou des auteurs et ne doivent pas être interprétées comme des énoncés 
officiels de politique gouvernementale. Vous êtes entièrement responsable de l'utilisation que vous en faites. 
Le contenu ne constitue pas une source fiable de conseils juridiques et ne peut en aucun cas faire autorité 
dans votre situation particulière. Les utilisateurs sont tenus de vérifier l'exactitude et l'applicabilité de tout 
contenu avant de l'utiliser. Le MDNM n'offre aucune garantie expresse ou implicite relativement à la mise à 
jour, à l'exactitude, à l'intégralité ou à la fiabilité du contenu. Le MDNM ne peut être tenu responsable de tout 
dommage, quelle qu'en soit la cause, résultant directement ou indirectement de l'utilisation du contenu. Le 
MDNM n'assume aucune responsabilité légale de quelque nature que ce soit en ce qui a trait au contenu. 
 
Liens vers d'autres sites Web : Ce contenu peut comporter des liens vers des sites Web qui ne sont pas 
exploités par le MDNM. Certains de ces sites pourraient ne pas être offerts en français. Le MDNM se 
dégage de toute responsabilité quant à la sûreté, à l'exactitude ou à la disponibilité des sites Web ainsi reliés 
ou à l'information qu'ils contiennent. La responsabilité des sites Web ainsi reliés, de leur exploitation et de 
leur contenu incombe à la personne ou à l'entité pour lesquelles ils ont été créés ou sont entretenus (le 
« propriétaire »). Votre utilisation de ces sites Web ainsi que votre droit d'utiliser ou de reproduire leur 
contenu sont assujettis aux conditions d'utilisation propres à chacun de ces sites. Tout commentaire ou toute 
question concernant l'un de ces sites doivent être adressés au propriétaire du site. 
 
Droits d'auteur : Le contenu est protégé par les lois canadiennes et internationales sur la propriété 
intellectuelle. Sauf indication contraire, les droits d'auteurs appartiennent à l'Imprimeur de la Reine pour 
l'Ontario. 
Nous recommandons de faire paraître ainsi toute référence au contenu : nom de famille de l'auteur, initiales, 
année de publication, titre du document, Commission géologique de l'Ontario, série et numéro de 
publication, nombre de pages. 
 
Utilisation et reproduction du contenu : Le contenu ne peut être utilisé et reproduit qu'en conformité avec 
les lois sur la propriété intellectuelle applicables. L'utilisation de courts extraits du contenu à des fins non 
commerciales est autorisé, à condition de faire une mention de source appropriée reconnaissant les droits 
d'auteurs de la Couronne. Toute reproduction importante du contenu ou toute utilisation, en tout ou en partie, 
du contenu à des fins commerciales est interdite sans l'autorisation écrite préalable du MDNM. Une 
reproduction jugée importante comprend la reproduction de toute illustration ou figure comme les 
graphiques, les diagrammes, les cartes, etc. L'utilisation commerciale comprend la distribution du contenu à 
des fins commerciales, la reproduction de copies multiples du contenu à des fins commerciales ou non, 
l'utilisation du contenu dans des publications commerciales et la création de produits à valeur ajoutée à l'aide 
du contenu. 
 
Renseignements :   

POUR PLUS DE 
RENSEIGNEMENTS SUR VEUILLEZ VOUS 

ADRESSER À : 
PAR TÉLÉPHONE : PAR COURRIEL :  

la reproduction du 
contenu 

Services de 
publication du MDNM 

Local : (705) 670-5691 
Numéro sans frais : 1 888 415-9845, 

poste 5691 (au Canada et aux  
États-Unis) 

Pubsales@ndm.gov.on.ca

l'achat des 
publications du MDNM 

Vente de publications 
du MDNM 

Local : (705) 670-5691 
Numéro sans frais : 1 888 415-9845, 

poste 5691 (au Canada et aux  
États-Unis) 

Pubsales@ndm.gov.on.ca

les droits d'auteurs de 
la Couronne 

Imprimeur de la 
Reine 

Local : 416 326-2678 
Numéro sans frais : 1 800 668-9938 

(au Canada et aux  
États-Unis) 

Copyright@gov.on.ca

 

mailto:Pubsales@ndm.gov.on.ca
mailto:Pubsales@ndm.gov.on.ca
mailto:Copyright@gov.on.ca


8(focr

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 
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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

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
Nt,.,,,,,,,.,..,,,,,.,.,,,,,,,,,,,,,.,,,., Nickel 

Pb,,..,,.,,,,..,.,,,,,,,,..,,,,,,,,,,,,,,., Lead 
py ,,.,,.,,.,.,..,.,.,...,.,,..,..,..,...............,.... Pyrite

po,,,,,,,,.,.,,,,,.,,,,,,,,,,,,,.,,.. Pyrrhotite 
qcv ,,,,,,.,,,.,,,,,,.,,,, Quartz-carbonate vein 

qv ,.,,,,,,,,.,,,,,,,.,,,,,,,.,,,.,., Quartz vein
 m,,,,,,,,,,,,,,.,,,,,,,.,,,,,,,,,,,. Smaltite

 p,..,.,,,,,,,,.,,,,.,.,,,.,,,,,,,,,,. Sphalerite 

spec ..,.,,..,.,,,,,,...,.,,....,,...,....., Specular hematite 

Zn ,.,,.,,.,,.,.,,,,.,,,.,,,,,,,,,,,.,,,,,,, Zinc

Esker 

Glacial Striae

Small bedrock 
outcrop

Area of bedrock 
outcrop

Bedding, horizontal

Bedding, top 
unknown; (inclined, 
vertical)

Bedding, top (arrow) 
from grain gradation 
(inclined, vertical, 
overturned)

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

Schistosity; 
(horizontal, inclined, 
vertical)

Foliation; (horizontal, 
inclined, vertical)

Paleocurrent 
directions (from 
ripple marks, and
c rossbeds)

Geological 
boundary, observed

Geological
boundary, position 
interpreted

Structural lineament

Fault; (observed, 
assumed). Spot 
indicates downthrow 
side, arrows indicate 
horizontal movement

Shear zone with dip

Kink band fold with 
down-dropped side 
and dip of the plane

Jointing; (horizontal, 
inclined, vertical)

Anticline, syncline 
with plunge

Drag fold with 
plunge

Magnetic attraction

Diamond-drill 
location

Shaft; depth in 
metres

Ad it-horizontal 
tunnel

Exploration pits and 
trenches

Mineral occurrence

Sample location; see 
Table 1 and 2 for 
values

Property or mineral 
prospect (see
Properties)

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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