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MARGINAL NOTES

INTRODUCTION
The Quaternary geology of the Kamiskotia Lake area (NTS 42 A/12) was 
mapped during the 1982 field season. The author received able assis 
tance from B. Mcinnes. Geographically, the map area is situated 11 km 
wesl-northwest of Timmins, within the Porcupine mining camp. Data 
were obtained through the examination ot natural and man-made expo 
sures along ground and water traverses, and through the use of soil 
sampling equipment, Helicopter-supported traverses aided in sampling 
otherwise inaccessible areas Geotechnical borings provided subsur 
face lithostratigraphic control. Delineation ol surficial units was accom 
plished through air photo interpretation at scales of 1:15840 and 
1:63 360.

BED ROCK GEOLOGY
The bedrock geology of the Kamiskotia Lake area has been mapped 
and described by Wolfe (1970. 1971), Bright and Hunt (1971, 1972, 
1973a, 1973b). Middleton (1971, 1973a. 1973b. 1974a, 1974b), Pyke et 
at. (1973), and Goodwin (1979).

Early Precambrian (Archean) metavolcanics and metasediments be 
longing lo the Abitibi Belt of the Superior Province underlie the central 
part of the map area (central Byers and Cote Townships). Intercalated 
mafic to felsic flows and rhyolitic pyroclastic rocks comprise the major li- 
thologies These formations are locally intruded by mafic to ultramafic 
dikes and sills, including the Kamiskotia gabbroic complex which domi 
nates Robb and northern Turnbull Townships. Quartz monzonites. tron- 
dhjemites, and granodiontes ot the Groundhog. Dome batholith underlie 
the western part of the map area. Early to Middle Precambrian diabase 
dikes transect all rock units along north-northwesterly trends. Massive 
stratabound sulphides are commonly associated with the intercalated 
mafic metavolcanics and rhyolitic pyroclastic rocks. Former copper-zinc 
producers in the map area include Kam-Kotia Mines Limited in Robb 
Township, Jameland Mines Limited in Jamieson Township, and Cana 
dian Jamieson Mines Limited in Godfrey Township. Numerous occur 
rences of mineralized float found in the map area have been reported by 
Ferguson and Freeman (1978).

PLEISTOCENE STRATIGRAPHY AND HISTORY
Previous investigations relevant to the map area include those by 
Hughes (1959, 1965), Boissonneau (1966), Prest (1970), Bright (1973), 
Skinner (1972, 1973), Shilts (1976), Hardy (1977), Drereton and Elson
(1979), Lee (1979), Vincent and Hardy (1979), Tucker and Sharpe
(1980), Baker et a!. (1980), Richard (1980). and Tucker and Richard 
(1983).
Glacial deposits and features of the Kamiskotia Lake area are consid 
ered to be of Early to Late Wisconsinan age, Evidence is present, how 
ever, ot older subsurface deposits. Numerous boreholes in Jamieson 
and Macdiarmid Townships record the presence, at depth, of multiple 
glacial and organic-bearing, non-glacial formations which slratigraphi- 
cally pre-date those at surface, in Kidd Township, 5 km east of the map 
area, correlative subsurface formations have yielded organics dated 
^8000 years before present (GSC-1633; Lowdon and Blake 1979). 
From Currie Township, 68 km east of the Kamiskolia Lake area, Brereton 
and Elson (1979) report borehole intersections with organic horizons 
^37000 years before present; GSC-2148) that have tentatively been 
correlated with the Missinaibi Formation (Sangamon Interglacial?) of the 
James Bay Lowlands.

Morphologic ice-flow features such as striae, flutmgs stoss and lee 
forms, and till macrofabric data indicate a general southward movement 
(1/V to 185" azimuth) of early Late Wisconsinan ice across the map 
area. Approximately 10 000 years before present (Baker el al. 1980), re 
treating ice uncovered the map area during regional deglaciation. At this 
time, eskers were formed within the margin of the retreating ice mass, 
discharging meltwater directly into proglacial Lake Ojibway, This water 
body dominated the Kamiskotia Lake area until approximately 8000 
years before present (Hardy 1977) when the Cochrane II ice lobe read- 
vanced across northeastern Ontario to its southernmost limit in Jamieson 
Township. Immediately thereafter, Lake Ojibway drained, exposing the 
land to subaerial processes.

SURFICIAL GEOLOGY

Till
Two surficial tills are present in the Kamiskotia Lake map area. The most 
widespread till (map unit 3) is the Early to Late Wisconsinan till known in 
formally as Matheson Till (Hughes 1959). the stratigraphic equivalent of 
the Adam Till (Skinner 1973) in the James Bay Lowland.

Three distinct facies of this till can be recognized:

1. a very dense, olive grey (5Y5/2) gritty sandy till with 10 to 15^/0 clasts 
by volume. This facies is the basal lodgement till which has been 
heavily over consolidated by overriding ice.

2. a medium dense, olive grey (5Y5/2) gritty sandy silt till with 10 to 1507o 
clasts by volume containing evidence of meltwater activity (sandy 
stringers). This appears to be Q normally consolidated material which 
has originated as a basal meltouttill.

3. a loose, gritty sand till containing over 3007D clast content by volume 
which appears to be a supraglacial meltout till. Most clasts are angu 
lar rather than rounded. Striated and facetted pebbles are readily not 
ed.

Clasts lithologies in the materials 1 and 2 reflect local bedrock, but the 
clasts in material 3 appear to be from a more distant, "up-ice" source.

Deposits exhibiting basal meltout facies are found extensively through 
out Enid and Fortune Townships and in scattered localities elsewhere at 
elevations above 300 m. The supraglacial till is found on till-bedrock up 
lands as patchy veneers or as isolated transverse moraines.

The other surficial till unit (map unit 9) is the Late Wisconsinan Cochrane 
Formation (Hughes 1959, 1965), a stratigraphic equivalent of the Kipling 
Till (Skinner 1973) in the James Bay Lowlands. The reddish-brown, 
stone-poor ^30Xo by volume) silty clay till is the product ot a late-glacial 
readvance across the Lake Ojibway glaciolacustrine basin. Paleozoic 
carbonates derived from the Hudson Bay Lowlands comprise more than 
50^o of the claotc in the Cochrane Till, which indicates a minimum read 
vance distance of some 220 km. Substratified flow till facies associated 
with proximal glaciolacustrine sediments form the dominant till type Thin 

lodgement till exhibiting blocky to columnar jointing is found at the for 
mat ional base in sharp contact with glacially disturbed varved clays and 
esker sediments. Accumulations range from 1 to 4 m in thickness. In 
some localities, the Cochrane Formation limit is imprecisely know be 
cause of glaciolacustrine overlap and lack of terminal landforms. Several 
small recessional moraines have been observed m Moberly and Reid 
Townships.

Ice-Contact Stratified Drift
Ice-contact stratified drift (map unit 4) is concentrated in 3 major esker 
complexes The Fortune esker, situated in Fortune and Enid Townships, 
the Whitesides esker (Bright 1973; also termed Dana Esker), which bi- 
secls the map area, and the Kamiskotia esker, located north of Kamisko 
tia Lake in Robb and Loveland Townships, traverse the map area from 
north to south. Stacked sequences of pebble to boulder gravel bars 
comprise the prominent esker crests which were deposited subglacially 
by meltwaters discharging through ice-walled channels. Average crest 
heights range from 20 to 25 m above the surrounding terrain. In the 
northernmost townships, esker crests are obscured by overlying Bar 
iow-Ojibway and Cochrane Formations, although beaded remnants are 
still visible

Isolated examples of transverse supraglacial moraines (i.e crevasse fill 
ings) composed of poorly sorted cobble-boulder gravels and minor till 
have also been classified as ice-contact deposits. An example is located 
west of Harriet Creek in Enid Township, however, most moraines are un- 
mappable at the present scale.

Glaciofluvial Deposits
Glaciofluvial deposits (map unit 5} are associated with the map area's 3 
esker complexes in the form of subaqueous outwash fans and minor 
channel-fills. Pitted subaqueous outwash typically flanks the esker 
crests tu average thicknesses of 12 m. Silty fine-grained sands to pebble 
gravels display planar to ripple-laminated bedding produced by the su 
baqueous discharge of sed'ment-laden meltwaters into proglacial Lake 
Ojibway, Static positions of the retreating ice margins are indicated 
where larger volumes of glaciofluvial sediments accumulated in ice re 
entrants Notable examples are situated adjacent to the Kamiskotia esk 
er, east of Halfmoon Lake, and south ot [he Footprint Lakes in Loveland 
Township.

Glaciolacustrine Deepwater Deposits
Massive to varved silts and clays of the Barlow-Ojibway Formation 
(Hughes 1959,1965) constitute the thickest, most areally extensive surfi 
cial unit (map unit 6) in the Kamiskotia Lake area. Deposited by progla 
cial Lake Ojibway following regional deglaciation, these deepwaler scdi 
ments cover most of the northern, central, and eastern parts of the map 
area, and also underlie the Cochrane Formation. Thicknesses of 76 m 
have been reported in Jamieson Township, but generally range from 15 
to 25 m thick. Proximal to distal varves of the Frederickhouse sequence 
(Hughes 1959) are usually observed at sections ^2 m in depth. These 
upward-thinning varved couplets, which grade from 0.3 to O 01 m thick, 
show corresponding ratio increases of very plastic, grey (2.5Y 5/0) clay 
to silt. Numerous sections are exposed along the Mattagami River.

At elevations below 300 m, subslratified diamicton (also termed proximal 
lacustrine) and thinly laminated varves are usually observed in the upper 
2 m of exposures. These yellowish-brown (10YR 5/4) sediments, termed 
the Connaught sequence (Hughes 1959), are coeval with the Cochrane 
readvance. Carbonate and silt contents, frequency of Paleozoic drop- 
stones, and the interdigitation of flowtill and proximal glaciolacustrine 
sediments increase with proximity to the Cochrane Formation,

Glaciolacustrine Shallow-Water Deposits
Fine- to medium-grained, shallow-water sands (map unit 7), reworked 
from till and ice-contact/glaciofluvial sources, occur throughout the map 
area al elevations above 300 m. Winnowed by fluctuating water levels of 
proglacial Lake Ojibway, these well sorted sands form thick, extensive 
aprons around esker complexes, Sporadic pockets of gritty, poorly 
sorted sediments occur on drift-bedrock complexes. Large tracts of 
shallow-water deposits are located in Loveland and Fortune Townships,

Glaciolacustrine Beach and Bar Deposits
Beaches, wash limits, and shallow water bars and spits (map unit 8) rec 
ord the major stabilization levels of Lake Ojibway. High level wash limits 
are present at approximately 348 m above sea level on steep-faced be 
drock promontories such as Byers Mountain. Kamiskotia Hill, Mount Rut- 
ledge, and Mount Jamieson. Other isolated beaches are evident 
throughout the map area at various lower levels, however, only 2 sets 
can be discerned at around 315 m and 305 m elevation. The latter is a 
well developed, recessive set, coeval with the Cochrane readvance.

Beach deposits, typically ^ m thick, are composed of well sorted pea 
gravels and coarse-grained sand. Raised shorelines are best developed 
in northeastern Robb Township, along the flanks of the Whitesides esker, 
and in southeastern Fortune Township. Offshore bars and spits consist 
of moderately sorted, pebbly coarse-grained sands. Good examples of 
these features are present south of Round Lake in Cote and Massey 
Townships, and north of Kamiskotia Lake, Robb Township.
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Older Alluvium
Fluvially derived sediments situated in meltwater channels, and aban 
doned channels and terraces above contemporary floodplams are clas 
sified as older alluvium (map unit 10), Texturally, the sediments vary from 
silty fine-grained sands to pebble-cobble gravel. Limited examples are 
situated along the Nat River in Aitken Township and the Kamiskotia River 
in Massey, Cote, and Robb Townships.

Eolian Deposits

Well sorted, fine- to medium-grained sands, reworked from glaciolacust 
rine shallow-water sediments, are present in the form of eolian veneers 
and dunes (map unit 11). Surface veneers are usually <'\ m thick and 
blanket the eastern margins of most shallow-water deposits, Parabolic 
dunes composed of low-angle, crossbedded fine-grained sands occur 
to heights of 12 m in southeastern Fortune Township. Smaller dune fields 
are located in western Cote Township and along flanks oi the Whitesides 
esker in Massey Township. Dune orientations indicate that early post 
glacial winds were predominantly from the west-northwest.

Modern Alluvium
Modern alluvium (map unit 12) encompasses all sediments deposited on 
contemporary floodplatns, ranging from clayey silts to pebble gravels. 
These deposits are generally confined to small shallow streams mean 
dering over clay plains, and to those in contact with eskerine and glacio 
lacustrine sands.

Organic Deposits
Peat and black muck are classified together as organic deposits (map 
unit 13). Peat occurs in extensive organic blankets which overlie poorly 
drained Barlow-Ojibway and Cochrane Till plains. Accumulation depths 
range from 3 to 5 m. Black muck is present to similar thicknesses around 
marshes and along small streams choked by vegetation and animal ac 
tivity.
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Man-Made Deposits

Mine tailings generated by ore milling operations are the only man-made 
surficial deposits (man unit 14) found in the Kamiskotia Lake area. Ponds 
of the coarse-grained, silt-sized tailings are situated in northern Godfrey 
Township and northeastern Robb Township.

ECONOMIC GEOLOGY
Significant reserves of high quality aggregate resources are contained 
within the Fortune, Whitesides, and Kamiskotia esker complexes. Large 
volumes of well sorted, cobble-boulder gravel are generally confined to 
esker crests with pebbly gravels present in the proximal zones of suba 
queous outwash fans. Although esker crests are highly visible over up 
land areas in the south, their location and exploitation are made difficult 
in northern townships by overlying thicknesses of fine grained outwash 
and clay till. Extraction is presently limited to small-scale, non-commer 
cial borrow pits which easily meet the needs of local forestry operations. 
Beach and bar gravels, although volumetrically limited, provide local ag 
gregates in areas distant from ice-contact deposits. Coarse-grained su 
praglacial meltout till is also used as roadtill where quality is not a con 
straint.

ENGINEERING GEOLOGY
Slope stability problems exist in areas underlain by glaciolacustrine silts 
and clays. Rotational block slumping is common along steep river and 
lakeshore banks. Mass flows may occur on over-steepened excavation 
slopes where dewatering is inadequate.
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SYMBOLS

Geological boundary: 
observed or inter 
preted

Small bedrock 
outcrop

Glacial striae: ice 
movement direction 
indicated; younger 
striation cross-cuts 
older striation

Stoss-and-lee form 

Glacial fluting

Esker crest:
direction of paleoflow
indicated

Crevasse filling

Trend of moraine 
c re si

Kettle hole; 
ice-contacl slope

Glaciolacustrine 
wash limit

Glaciolacustrine 
beach berm, shallow- 
water bar or spit

Fluvial terrace 
escarpment

Sand dunes 

Sand or gravel pit

Mine workings; 
presenter past 
producer

SOURCES OF INFORMATION

Basemap and lopography from Map 42 A/12 ot the National Topo 
graphic Series, scale 1:50 000.

Aerial photography: Ontario Ministry ot Natural Resources, Toronto; Can 
ada Department of Energy, Mines and Resources, Ottawa.

Additional information from Ihe assessment files of the Resident Geolo 
gist's office, Ontario Ministry of Natural Resources, Timmins; Water well 
records of the Ontario Ministry of the Environment.

Algoma-Cochrane Surficial Geology: Ontario Department of Lands and 
Forests, Map S365, scale 1:506 880, by A.N. Boissonneau, 1965.

Northern Ontario Engineering Geology Terrain Study, Data Base Map, 
Pamour; Ontario Geological Survey, Map 5026, scale 1 100 000 by Hul 
bert A. Lee, 1979.

Contour interval: 50 feet

Magnetic declination: 8031'W in 1982.

Metric Conversion Factor: 1 foot = 0.3048 m.

LEGEND

PHANEROZOIC 
CENOZOIC 

QUATERNARY 
RECENT

Man-made deposits: mine tailings and rock waste, 
landfill, woodwastes

Organic deposits: peat and black muck

Modern alluvium: poorly sorted clayey silt to pebble 
gravel (contemporary floodplains)

Eolian deposits: fine-to medium-grained sand

Older alluvium: silty fine-grained sand to pebble 
gravel (abandoned channels, terraces, and flood 
plains)

PLEISTOCENE (LATE WISCONSINAN)

Till (Cochrane Formation)- clayey silt till, including mi 
nor glaciolacustrine sediments

Glaciolacustrine beach and bar deposits (Barlow-O 
jibway Formation): pebbly sand, gravel

Glaciolacustrine shallow-water deposits (Barlow-Ojib 
way Formation)
7a Fine- lo coarse-grained sand 
7b Fine- to coarse-grained sand, modified by wind 

action

Glaciolacustrine deepwater deposits (Barlow-Ojibway 

Formation): massive to varved silt and clay

Glaciofluvial deposits: silty fine-grained sand to peb 
ble gravel (subaqueous outwash fans and minor chan 
nel-fill)

Ice-contact stratified drift: gravelly sand, pebble- 
boulder gravel, minor silt and sandy till (occurs in 
esker crests, crevasse fillings, and moraines)

PLEISTOCENE (EARLY TO LATE WISCONSINAN)

Till (Matheson Till) 1 Very dense to medium dense 
sandy silt with 10 to 150A clasts and occasional sand 
stringers (basal lodgement and basal meltout till); 
loose, gravelly ( 30^o) sand with facetted and striated 
pebbles (supraglacial till)

Bedrock-drift complex: undifferentiated bedrock with
extensive but discontinous drift cover
2a Undifferenliated till over bedrock
2b Ice-contact stratified drift or glaciofluvial deposits 

over bedrock
2c Glaciolacustrine deepwater deposits over be 

drock
20 Glaciolacustrine shallow-water deposits over be 

drock (may include minor concentrations of eolian 
deposits)

UNCONFORMITY

EARLY TO MIDDLE PRECAMBRIAN

Bedrock- undifferentiated mafic to felsic metavolcan 
ics, metasediments, mafic to ultramafic intrusive 
rocks, felsic intrusive rocks, diabase dikes. Minor drift 
cover

NOTES

Map units are generally >1 m in thickness.

Compound designators (e.g. 9/4) have been used where a slratigraphi- 
cally lower unit (4) is prevalent at a depth of 1 m and greater, but is thinly 
overlain by a strat-igraphically higher unit (9) that thickens locally in ex 
cess of 1 m.

All surficial units situated below 348 m elevation have been variably af 
fected by glaciolacustrine processes and may include thin, discontinu 
ous deposits of shallow-water sediments.
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