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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

80C00'
79' !52' 79050'

Ministry of
Northern Development
and Mines
Sean Conway. Minister of Mines

Mines and Minerals Division 
Ontario Geological Survey

MAPP.3115
Geological Series-Preliminary Map

PRECAMBRIAN GEOLOGY

BRIGSTOCKE TOWNSHIP
DISTRICT OF TIMISKAMING

i wile

i Kilometr*

ADJOINING P. 3116
ADJOINING P.3116

Dane Tp.
ColeTp. Brigstocke Tp.

LOT 19 
CON B

LOT 2^ 
CON B

Y0(jnq Loom Lake NTS Reference: 31 M/4, 5, and 41 P/1, 8
ODM-GSC Aeromagnetic Maps: 1491 G, U92G, 1503G, 1504G

OGS Compilation Map: 2361

 Queen's Printer for Ontario, 1988 
Printed in Ontario, Canada

Paris of this publication may be quoted if credit is 
given and the material is properly referenced,

BLOCK This map is published with Ihe permission of V.G. 
Milne, Director, Ontario Geological Survey.

L-Gtjn
Burnt'V J

l •\

Scale: 1:1 584 000 or 1 inch [o 25 miles

Gillies Limit 
Tp.

7c 7c Tfc 7c

 jc
2dftnh,,4d

,3bcdef,Qy-Jae,2f

STRICT OF

BantinxTpDISTRICT OF NIPISSING
Aston Tp.

'^'J—lab.anf , IU'
Kingston s Boy

Manna j'igo

LEGEND-*

PHANEROZOIC 
CENOZOIC 

QUATERNARY
PLEISTOCENE AND RECENT

Sand, gravel, clay, and wetland deposits

UNCONFORMITY

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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SYMBOLS

-mudstone; Fr rhyt-

Esker 

Gtacial Striae

Small bedrock 
outcrop
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4-

XX

Area of bedrock 
outcrop

Bedding, horizontal

Bedding, top 
unknown; (inclined, 
verlical)

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

Shear zone with dip

Kink band fold with 
down-dropped side

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)

SOURCES OF INFORMATION

Base map derived from Ontario Base Maps, Ontario Ministry of 
Natural Resources: sheets 2017570052500, 2017570052400 
20 17 5800 52300, 20 1 7 5900 52300, 20 17 5800 52500 
20 17 5800 52400.
Source Mineral Deposits Records (SMDR), Assessment Files Re 
search Olfice, Oniario Geological Survey, Toronto.
Resident Geologist's Files, Ontario Ministry of Northern Develop 
ment and Mines, Cobalt
Assessment Files Research Office (AFRO), Ontario Geological Sur 
vey, Toronto.
Geology of the Anima Nipissing Lake area by E.W. Todd, Ontario 
Department of Mines Map 35c, Districts of of Timiskaming and 
Nipissing, Ontario, Scale 1:63 360 or 1 inch to 1 mile, 1926. 
Geology of the Makobe Lake Area, Timiskaming District; Color Map 
2257, by K.D.Card, and K.D., Mcilwaine, scale 1:63360 or l inch 
to 1 mile. 1973. Geology 1969.
Geology'of Ihe Diamond Lake Area, Nipissing, Sudbury, and 
Timiskaming Districts; Color Map 2259, by K.D.Card, and H.D. 
Meyn, scale 1:63 360 or 1 inch to 1 mile, 1973. Geology 1969. 
Geology of the Firstbrook Lake Area by G.W. Johns and R. van 
Steenburgh-Map P. 2279. District of Timiskaming, scale 1:15840 
or 1 inch tc" 1/4 mile, 1980.
Aeromagnetic Maps 1491G Temagami, and 1492 Coball. Oniario, 
by Ihe Geological Survey of Canada, scale 1:63 360 or 1 inch to 1 
mile.
Sudbury-Cobalt Sheet, Districts of Sudbury and Algoma, Geologi 
cal Compilation Series Map 2361, Ontario Geological Survey, by 
K.D. Kard and S.B. Lumbers, scale 1:253 440 or 1 inch to 4 miles 
1977.
Kittson Township, Ontario Geological Survey, Geological Data In 
ventory Folio 142, by the staff of the Cobalt Resident Geologist's 
Office, 1984.
Brigstocke Township, Ontario Geological Survey, Geological Data 
Inventory Folio 157, by the staff of Ihe Cobalt Resident Geologist's 
Office, 1984
Geology not tied to surveyed lines.
Magnetic declination approximately 12CW, 1987.
Metric Conversion factor 1 foot = 0.3048 m.

Fines: FI shale with minor sandstone; Fm- 
nmically interlaminated fines
Diamictite: Dmm massive and matrix supported; Dms stratified 
and matrix supported: Dcm massive and clast supported; 
Des stratified and clast supported

PROPERTIES

3. Sugarloaf Island Occurrence

Unclaimed parcels of explored land
4. C. Cameron 1956
6. Tashota-Nipigon Mines Limited 1970
7. Temagami Mining Company Limited 1956

CREDITS

Geology by Peter Born. G.H. Burbidge, and assistants, 1987

Every possible effort has been made to ensure Ihe accuracy of 
the information presented on this map: however, the Ontario Min 
istry of Northern Development and Mines does not assume any 
liability for errors thai may occur. Users may verify critical in 
formation. Sources include both the references listed here and 
information on file at the Resident Geologist's Office in Cobalt 
Ontario, and at the Mining Recorder's Office in Sudbury, Ontario.

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.

Issued 1988.

Information from this publication may be quoted if credit is given 
It is recommended that references to this map be made in the 
following form:

Born, Peter, and Burbidge, G.H.
1988: Precambrian Geology of Brigstocke Township, District of 

Timiskaming; Ontario Geological Survey, Map P.3115 Geo 
logical Series-Preliminary Map, scale 1:15840 or 1 inch to 
1/4 mile, Geology 1987.


