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MARGINAL NOTES

INTRODUCTION; McKim Township, located within the Region 
al MuivcipaNty of Sudbury, is hounded by Latitudes 460 27'N and 
460 32'N and Longitudes 80^57^ and STOB'W. The city of Sud 
bury, the administrative centre of the Sudbury District and sur 
rounding municipalities, lies within McKim Township. The 
township is serviced by: Highways 17, 69, and 144; by the 
Canadian National and the Canadian Pacific Railways; and by 
numerous city streets, industrial roads and secondary highways.

During the 1975 field season, McKim Township was mapped 
at a scale of 1:15 840 (1 inch to Vi mile!. Parts of the area were 
previously mapped by Coleman (1905, 1914), Collins (1934; 
19361, Knight {1923}, Burrows and Rickaby (1929; 1934), 
Cooke (19461, Phemister (1925; 1956), Innes (1972), Card 
etai. (1974).

MINERAL EXPLORATION: Nickel-copper sulphide deposits 
were discovered in MrKim Township in 1883 during construc 
tion of the transcontinental line of the Canadian Pacific Railway. 
Since that time, extensive exploration for base metals has been 
carried out in the Sudbury area. Documentation of this early 
exploration and the growth of the nickel-copper mining in 
dustry in McKim Township and the general Sudbury area can 
be found in reports by Knight 41917a; 1917b; 1917c), and by 
Robertson and Card (1972).

INCO Limited, produces nickel, copper, platinum-group 
metals, gold, silver, cobalt, selenium, iron ore and sulphur from 
Frood-Stobie, Copper Cliff North and Copper Cliff South Mine 
complexes. Past producing properties include the McKim, Murray, 
Clarabelle No.2 Open Pit, Copper Cliff No.'s 2, 4 and 6, Evans, 
Vivian, and Elsie Mines. These properties are confined to those 
areas of McKim Township underlain by rocks belonging to the 

Sudbury Nickel Irruptive,

Numerous companies and individuals have explored other areas 
of McKim Township and a few copper-nickel occurrences have 
been found associated with Nipissing-type gabbro (Sudbury 
Gabbro). However, to-date, these deposits have proven to be too 
small and/or too tow-grade to be of economic significance.

GENERAL GEOLOGY: The map-area lies within the Huronian 
Belt of the North Shore of Lake Huron, in the northeastern part 
of the Southern Province. The bedrock is of Middle and Late 
Precambrian age and consists dominantly of northeast-trending 
southeast-facing metamorphosed volcanic and clastic rocks of 
the Huronian Supergroup which can be subdivided into the fol 
lowing lithostratigraphic formations: Elsie Mountain, Stobie, 
Copper Cliff, McKim. Ramsay Lake, Pecors, and Mississagi. These 
rocks have been intruded by felsic plutons, the Creighton and 
Murray Granites, and by mafic intrusions including rocks of the 
Sudbury Nickel Irruptive and Nipissmg-type gabbro (Sudbury 
Gabbro}. Later intrusions include granitic dikes associated with 
the Creighton and Murray Granites, trap, lamprophyre and late 
northwest-trending diabase dikes. Sudbury type breccia bodies 
are present in most of the map-area

In McKim Township, rocks of the Elsie Mountain Formation 
compfisc the basal unit of the Elliot Lake Group of the Huronian 
Supergroup. The formation is represented by up to 1 050 m of 
basalt flows with minor interflow pelitic sedimentary and mafic 
tuffaceous rocks. The basalt flows are generally massive, although 
pillowed and porphyritic flows are present.

Rocks of the Stobie Formation, including pillowed, amyg 
daloidal and massive basalt flows with appreciable amounts of 
intercalated sulphide-bearing sedimentary and tuffaceous rocks, 
conformably overlie rocks of the Elsie Mountain Formation. 
The formation has an average thickness of about 750 m.

Felsic volcanic rocks of the Copper Cliff Formation, including 
massive rhyolitic and dadtic flows and intrusions, porphyritic 
flows, and felsic tuffs and pyroclastic rocks, have a maximum 
thickness of 750 m, and stratigraphically overlie rocks of the 
Stobie Formation. The contact of the Copper Cliff Formation 
with the underlying Stobie Formation is conformable, and 
locally felsic volcanic, mafic volcanic and tuffaceous sedimentary 
rocks are interstratified in a transitional contact zone.

Metamorphosed pelitic and poorly sorted sandstones of the 
McKim Formation comprise the upper part of the Elliot Lake 
Group in McKim Township. The sequence of fine- to coarse- 
grained wacke with subordinate sandy siltstone and siltstone 
has an outcrop width of approximately 2 100 m and conform 
ably overlies and is intercalated with mafic and felsic volcanic 
rocks of the Stobie and Copper Cliff Formations. Bedding 
thicknesses range from less than 1 cm to 1.5 m and ripples, 
cross-laminations, graded beds, Bouma divisions (Bouma 1962) 
and slump structures are present.

Rocks belonging to the Hough Lake Group uf the Huronian 
Supergroup conformably overlie those of the Elliot Lake Group 
and underlie the southeastern part of McKim Township. The 
Ramsay Lake Formation is represented by up to 150 m of 
polymictic paraconglomerate with interbeds of sandstone and 
siltstone, overlain by some 23 m of sandstone and pebbly sand 
stone. Bedding ranges from medium to thick (15 cm to 1.2 m) 
in the upper sandstone   pebbly sandstone unit, to thick (3 
to 12m} poorly defined stratiform units in the paraconglomerate 
unit.

The Pecors Formation, averaging about 450 m in thickness 
and consisting dominantly of thin-bedded wacke, siltstone and 
argillite conformably overlies the Ramsay Lake Formation and 
is in turn conformably overlain by rocks of the Mississagi Forma 
tion.

The Mississagi Formation, the uppermost formation of the 
Hough Lake Group, underlies much of the southeastern corner 
of McKim Township. The formation is represented by medium- 
to thick-bedded (15 cm to 1.2 m), medium to coarse-grained 
quartz-feldspar sandstone, with minor thin (2 to 15cm) siltstone 
partings and interbeds. Festoon, and planar crossbeds, graded 
beds and cross-laminated beds are present.

Northeast-trending Nipissing Diabase (Sudbury Gabbro}, dikes 
and sills, consisting of pyroxene and hornblende gabbro, meta- 
gabbro and pegmatite, intrude all the foregoing rock units. 
Locally, disseminated sulphide mineralization (chalcopyrite t 
pyrrhotite, pyrite) is developed as patches or lenses in an 
altered phase of the metagabbro. Very minor native copper was 
observer) in one of these mineralized areas.

Two small felsic plutons, the Creighton and Murray Gran 
ites intrude rocks of the Elsie Mountain and Stobie Formations, 
and are intruded by rocks of the Nickel Irruptive and the late 
northwest-trending diabase dikes. However, small late granitic 
dikes intrude both the felsic plutons and the Nickel Irruptive 
rocks. These plutons are composite intrusions which range in 
composition from granodiorite and quartz monzonite to true 
granite. Most of the plutons consist of pink to grey granitic 
poiphyry with lesser fine- to coarse-grained equigranular granitic 
rocks. A strong foliation is developed within the plutons and in 
the immediately adjacent wall rocks. The nature of the Cicighton 
and Murray Granites is given in reports by Gibbins et a!. (1972) 
and by Card (1975).

Rocks belonging to the Sudbury Nickel Irruptive, including 
South Range norite (quartz norite}, sublayer and the Copper 
Cliff and the Frood Stobie Offset dikes, intrude rocks of the 
Elsie Mountain, Stobie, Copper Cliff and McKim Formations, 
the Creighton and Murray Plutons, and the Nipissing Diabase. 
The basal quart^-norite consists of 40 to 50 percent plagioclase 
(Angg), 10 to 25 percent pyroxenes or amphiholes, 10 to 30 per 
cent biotite, and 10 to 25 percent quartz and micrographic inter 

growth. These rocks which are generally highly altered and de 
formed are characterized by the abundance of coarse-grained 
biotite and bluish quartz. The "sublayer", a sulphide and inclu 
sion-bearing unit, forms a discontinuous layer of variable thick 
ness along the footwall contact of the Irruptive and also forms 
the offset dikes. The unit consists of rock fragments in a matrix 
of gabbro, quartz diorite and sulphide mineralization, mainly 
pyrrhotite, pentlandite, and chalcopyrite. The Copper Cliff 
Offset dike extends southwestward from a footwall embayment 
of the Nickel Irruptive and transects structuraJ-stratigraphic 
trends in the country rocks. The Frood-Stobie Offset is a con 
formable lense-shaped body within rocks of the Stobie Forma 
tion. The offset is probably a remnant offset connecting to the 
Irruptive well above the present erosion surface.

North west-trending diabase dikes (olivine diabase), trap 
and lamprophyric dikes are the youngest rocks in the map-area.

Thin deposits of glaciofluvial and glaciolacustrine silts and 
silty fine sand over bare bedrock are found in the central and 
northeastern part of McKim Township. However, most of the 
township is bare bedrock with minor thin drift cover. Most 
glacial striae strike approximately S30W to S40W. A younger 
set strikes approximately S1 5W.

METAMORPHISM AND STRUCTURE: The rocks in McKim
Township have been regionally metamorphosed under condi 
tions ranging from lower greenschist to amphibolite facies 
conditions. Metamorphic index 1 minerals include chlorite, bio 
tite, chloritoid, garnet, andalusite and staurolite in metamor 
phosed pelitic sedimentary rocks and actinolite, hornblende, 
biotite and garnet in metamorphosed mafic igneous rocks. Con 
tact metamorphism is mildly evident in narrow zones about 
the Nipissing Diabase, late (olivine} diabase and the Creighton 
and Murray intrusions. The hornblende hornfels and pyroxene 
hornfels facies of contact metamorphism is superimposed on the 
regionally metamorphosed volcanic and sedimentary rocks adja 
cent to rocks of the Nickel Irruptive. This hornfels zone extends 
for up to 240 m, from the norite contact and up to 30 m from 
the offset dikes and is accompanied by extensive fish-net pattern 

alteration veining.

Northeast-trending, steeply southeast dipping volcanic and 
sedimentary rock sequences in McKim Township are not com 
plexly folded; however, numerous small drag folds suggest a 
congruency with a major en echelon northeast to north north 
east-trending fold system to the south and west. Folding in the 
Mississagi Formation rocks in the southwestern part of McKim 
Township is part of that system. Sedimentary structures in 
cluding graded bedding, ripple drift, festoon and planar cross- 
bedding, and reverse graded bedding in the staurolite mica- 
bearing pelitic sedimentary rocks together with volcanic pillow 
structures, flow top breccias and graded tuff units, all affirm 
a southward facing sequence.

A major east-trending fault, the Creighton Fault, is probably 
part of the Murray Fault System described by Card (1975). The 
Creighton Fault dips steeply southward, strikes east-west to east- 
northeast and is approximately parallel to the axial traces of the 
major folds in the southwestern part of the township. Prominent 
northeast- and northwest-trending fault sets occur throughout 
the map-area. Faulting is accompanied by rock displacements. 
brecciation, shearing and in places, intense silicification. Minor 

structures include an early east-west steeply dipping bedding 
plane foliation; a later east-northeast steeply dipping penetrative 
cleavage; and lineations developed by intersections of bedding 
and foliation. Slump folds and breccias and clastic dikes occur in 
the sedimentary rocks and probably reflect early tectonic activity.

Sudbury-type breccia (Card 1975) is extensively developed in 
Ihe northern and central parts of the township and affects all at 
the rock units except those belonging to the Nickel Irruptive, 
the late northwest-trending diabase dikes, and Irdp and lampro 
phyre dikes. Shatter cone structures (Dietz 1962) are common 
and mostly observed in quartz-rich sedimentary and felsic vol 

canic rocks.

ECONOMIC GEOLOGY:

Nickel: In McKim Township, nickel and associated metals (main 
ly copper) occur m association with the Sudbury Nickel Irruptive 

and its offset dikes and with the Nipissing Diabase intrusions.

Nickel Irruptive Deposits: INCO Limited, operates the Frood- 
Stobie Mine complex and the Copper Cliff North and South Mine 

complexes in McKim Township. Past producing properties in 
clude the Murray, Clarabelle No.2 Open Pit, Copper Cliff No.'s 
2, 4 and 6, Evans, Vivian and Elsie Mines..Falconbridge Nickel 
Mines Ltd., operated the McKim Mine until 1961.

These deposits are confined to the sublayer unit wh ich occupies 
embayments or depressions along the footwall contact of the 
Irruptive and also forms the Copper Cliff Offset dike. Sulphide 
mineralization consists mainly of pyrrhotite, pentlandite, and 
chalcopyrite with lesser marcasite, pyrite, cubanite, gersdorffite, 
violarite, niccolite, maucherite, galena and sphalerite. The char 
acter of mineralization is varied and includes disseminated, mas 
sive, and inclusion-rich phases. Detailed descriptions of these 
ores and individual mines are given by Hawley (1962}, Knight 
(1917), Coleman (1903), and Souch era/. (1969),

Nickel Associated with Nipissing Diabase: Numerous occurrences 
of disseminated to massive vein type copper nickel sulphide 
mineralization, mainly pyrrhotite and chalcopyrite are associa 
ted with the Nipissing Diabase (Sudbury Gabbro), These de 
posits appear to be of limited extent as indicated by surface 
gossan development. Two grab samples from the Ennis occur 
rence gave 2.32 percent Ni and trace gold and copper and 0.62 
peicent Ni, 4.97 percent Cu and trace gold respectively (Resi 
dent Geologist Files, Ontario Ministry of Natural Resources, Sud 
bury). A grab sample taken by the writer from the LaSalle 
Occurrence gave 0,77 percent Cu, 0.13 percent Ni, 0.18 ounce 
Ag/ton and trace gold.

Base Metals: Intercalated sedimentary rocks of the Stobie Forma 
tion commonly contain disseminated and stratiform sulphide 
mineralization in amounts up to 10 percent. The sulphide miner 
alization consists mainly of pyrrhotite with lesser amounts of 

pyrite and chalcopyrite.

Sand and Gravel: Very limited pockets of sand and gravel occur 
m the southeast part of the township. These deposits which are 
essentially exhausted, have been utilized for local road construc 

tion.
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GEOLOGICAL AND MINING SYMBOLS

X

Small bedrock outcrop

Area of bedrock out 
crop

Area underlain by low 
swampy ground

Area underlain by rock 
or tailings fill

Geological boundary, 
position observed

Geological boundary, 
position interpreted

Fault; (assumed)

Drag folds with plunge

Syncline

Anticline

Shaft

Pit or trench 

Paleocurrent direction 

Glacial striae

Foliation, (horizontal, 
inclined, vertical)

Bedding, top unknown;
(inclined, vertical)

Bedding, top indicated 
by arrow; (inclined,
vertical, overturned)

Jointing, 
(inclined, vertical)

Lava flow; top (arrow) 
from pillows shape and 
packing

A Breccia (Sudbury-type
breccia)

BLEZARD

r ^ : -1 ^-, r'~—" - '' s\ CN y '-, -^w v /s
' ,. '^ S ' s—'' /' si -r * t-/-? ^- o x

•._X ,- ,' i lOfe-* ,, ,V l^ V\
i '-' -^. ^-^ i ^~-*S ^~^ *)

OMBkft /A

5V'-v 71*1W^.' ^ ^.J
L ' ' . ' )'.

f\ V/ ' \ X I . .* 
.- - - ,

I^"T -\/

f A- l J : irrzr.
. Ik ••" . .1 II ?i

7^7 Pump
/^J^VW— -uS/uul-u

CLARA//BELLE M 
fi /l 
f/

' z t'

COPfJER/CLlF 
NORTH MINE 

COMPLEX

* '-i; ' -. B ~ ' -". . * l y

•i—*.--X|-^ '^ '*^S(*E\ *\i

MocDonold L.

,-: fwX )\

V '^"J
frV^-

yf^s
.:y - '

S l-S'^V

^jCreighfort

COPPER CLIFF
SOUTH MINE

COMPLEX
,x'^'" ^

;9n ; 95-'Lr^

TP^E^^C^^^-^^S^^"? "

Kelley

BRODER TP.

McFarlone 

Lake

Ministry of
Natural 
Resources

Hon James A C Auld

Dr J K Reynolds
Deputy Minister

ONTARIO GEOLOGICAL SURVEY

PRELIMINARY MAP P. 1978
GEOLOGICAL SERIES

MCKIM TOWNSHIP
DISTRICT OF SUDBURY

Scale: 1:15840

'i Mile

i Kilometre

NTS Reference: 41I/6E. 7W. 10W, HE

ODM-GSC Aeromagnetic Map: 1510G, 1511G, 1517G, 1518G
OOM Geological Compilation Map: 2361

 OMNR-OGS 1978

Parts of this publication may be quoted if credit is given and the mater 
ial is properly referenced.

LEGEND'

PHANEROZOIC 

CENOZOIC

QUATERNARY

PLEISTOCENE AND RECENT

Till, gravel, thin glaciofluvial and glaciolacustrine 
silts and silty fine sand

UNCONFORMITY

PRECAMBRIAN

LATE PRECAMBRIAN

MAFIC INTRUSIVE ROCKS

11 Unsubdivided
11a Diabase, olivine diabase
11b Trap, lamprophyre

INTRUSIVE CONTACT

MIDDLE PRECAMBRIAN

SUDBURY NICKEL IRRUPTIVE

10 Unsubdivided
10a Mafic norite, quartz norite, gabbro 
l Ob Sublayer, quartz dionte

INTRUStVE CONTACT 

PISSING DIABASE

9 Unsubdivided
9a Hornblende gabbro, amphibolite
9b Pyroxene gabbro
9c Granophyric gabbro
9d Pegmatite

iNTFiUSIVe CONTACT

CREIGHTON AND MURRAY PLUTONSy

Unsubdivided
8a Porphyritic quartz monzonite 
8b Equigranular coarse grained, massive to foliated

quartz monzonite 
8c Aplite, pegmatite, equigranular quartz monzonite^

INTRUSIVE CONTACT

HURONIAN SUPERGROUP0 

HOUGH LAKE GROUP 

Mississagi Formation

7 Unsubdivided
7a Sandstone, feldspathic sandstone
7b Wacke, siltstone
7c Siltstone, argillaceous siltstone
7d Conglomerate, arkose, pebbly sandstone

Pecors Formation

6 Unsubdivided
6a Siltstone, wacke
6b Argillite, laminated argillite, siltstone
6c Quartz-feldspar sandstone

Ramsay Lake Formation

5 Unsubdivided
5a Conglomerate
5b Quartz-feldspar sandstone, pebbly sandstone
5c Siltstone, wacke

ELLIOT LAKE GROUP

McKim Formation

4 Unsubdivided
4a Laminated argillite-siltstone
4b Wacke, siltstone
4c Aluminous (staurolite, muscovite, garnet) wacke
4d Quart? feldspar sandstone, arkose

Copper Cliff Formation

3 Unsubdivided
3a Massive and flow-banded rhyolite, dacite 
3b Porphyritic rhyolitic flows, crystal tuff 
3c Felsic pyroclastic rocks, lithic; tuff, breccia, ag 

 glomerate
3d Basalt flows, pyroclastic rocks
3e Wacke, siltstone

Stobie Formation

2 Unsubdivided
Massive basalt flows 

2b Amygdaloidal, pillowed basalt 
2c Porphyritic basalt flows 
2d Mafic pyroclastic rocks; Tuff, breccia 
2e Argillite, siltstone, wacke 
2f Aluminous (staurolite, chloritoid, muscovite, garnet)

wacke
2g Quartz-feldspar sandstone, conglomerate 
2h Amphibolite
2i Felsic volcanics; rhyolitic flows and pyroclastic 

rocks

Elsie Formation

1 Unsubdivided
la Massive basalt flows
1b Amygdaloidal and pillowed basalt flows
1 c Porphyritic basalt flows
1 d Mafic pyroclastic rocks; tuff, breccia
1e Siltstone, wacke
1f Aluminous (staurolite, muscovite, garnet) wacke
1 g Quartz-feldspar sandstone

a. This is basically a Field Legend and may be changed, subsequent to 
Laboratory investigation.

b. Some of these dikes post-date the Sudbury Nickel Irruptive.

c. The Huronian rocks have been regionally metamorphosed to grades 
ranging from low greenschist to amphibolite facies.

LIST OF PROPERTIES AND OCCURRENCES

l. Ennis Occurrence 2. LaSalle Occurrence

METAL AND MINERAL REFERENCE

Chalcopyrite py . . . . . . . . . . . . . . . . . .pyrite
. . .Copper q.w.. . . . . . . . . . . . . .Quartz vein
. . . . Nickel S . . . . . . . . . . . sulphide minerals
. .Pyrrhotite S ft g. . . . . . . . . .Sand and Gravel
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