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MARGINAL NOTES

INTRODUCTION

The Quaternary geology of the Watabeag River area (NTS 42 A/7) 
was mapped during the 1984 field season. The authors received 
abte assistance from H. Earnshaw, S. Hamilton and P. Dowds. The 
map area is roughly bounded by the City of Timmins (Night Hawk 
Lake) to the west, the community of Matheson to the northeast, 
and Watabeag Lake to the southeast Data were obtained by 
examining natural and man-made exposures along ground and 
water traverses, and through the use of soil sampling equipment 
and backhoe test-pitting Helicopter-supported traverses aided in 
sampling otherwise inaccessible localities Delineation of surficial 
units was accomplished by airphoto interpretation at a scale of 
1:15 840. Some subsurface lithostratigraphic control was provided 
through data compilations of exploratory overburden drilling in the 
northern part of the map area (Assessment Files. Timmins and 
Kirkland Lake).

BEDROCK GEOLOGY

Regional lithostratigraphic compilations of the bedrock geology of 
the Watabeag River map area have been undertaken by Pyke ef 
a/. (1973), Pyke (1982), and MERQ-OGS (1983J. Parts of the area 
have been mapped in detail by Leahy (1965, 1971) and Pyke 
(1970. 1973). The general geology of the area is summarized by 
Pyke (1976),

Early Precambrian (Archean) rocks of the western Abitibi Belt 
(Superior Province) underlie the Watabeag River area. Tholeiitic 
basalts are widespread, particularly in the central, south-central 
and northwestern parts of the map area Older basaltic komatiites 
occur along the west side of Carmen Bay in Langmuir Township. A 
belt of felsic metavolcanic rocks strikes northeasterly across Bond 
and Currie Townships with a number of smaller belts occurring 
around Carmen Bay and northwestern Fasken Township. Several 
large stocks of granodiorite dominate the southern and eastern 
parts of the area. A granodiorite body occupies much of Black 
stock. Michie and Fasken Townships The Kasba Lake granodiorite 
extends northwestward from the Watabeag Lake batholith into 
Egan and Timmins Townships, it also extends northward and 
underlies all of Terry, Tolstoi, and McCann Townships. Two syenite 
stocks, named the Bradley Lake and the Wildgoose Lake syenites, 
occupy central Egan and McCann Townships. Matachewan dia 
base dikes trend northerly across the map area while dikes of the 
Abitibi swarm strike northeasterly.

PLEISTOCENE HISTORY AND STRATIGRAPHY

Previous investigations relevant to the map area include those of 
Hughes (1959, 1965), Boissonneau (1966), Prest (1970), Brereton 
and Elson (1979), Lee (1979). Vincent and Hardy (1979). Baker ef 
a/. (1980J, and Tucker and Sharpe (1980).

Ice-flow indicators, such as striae, streamlined stoss and lee 
forms, and till macrofabncs. indicate that the last Wisconsinan ice, 
which deposited the Matheson till (Hughes 1959), flowed towards 
155 0-165 azimuth. This movement crosscuts older 175c-1800striae 
suggesting a shift in the regional ice flow in this area.

Regional deglaciation uncovered the Watabeag River map 
area approximately 10000 years B.P. (Baker ef a/. 1980). Eskers 
developed within the receding glacial margin and discharged 
sediment-laden meltwater into proglacial Lakes Barlow and Ojib 
way The Barlow-Ojibway Formaton (Hughes 1965) was deposited 
in these water bodies which dominated the region until approxi 
mately 8200 years B.P, (Skinner 1973). At that time, the Cochrane 
ice lobe readvanced out of the James Bay area, across late-stage 
glacial Lake Ojibway to its limit 25 km north of the present map 
area Lake Ojibway drained after the Cochrane ice melted back, 
exposing the land surface to subaerial processes.

Surficial deposits of the Watabeag River map area are consid 
ered to be of Late Wisconsinan age. However, subsurface data 
show that older glacial and nonglacial formations, possibly pre- 
Wisconsinan, are also present in at least two subsurface localities. 
In southeast Currie Township. Brereton and Elson (1979) reported 
borehole intersections of several tills, clay and in s/fu organic 
deposits below the Matheson Formation (dated 37 000 years B.P.; 
GSC-2148). In Bond Township (Moose LaKe vicinity), and in Stock 
Township to the north, as much as 40 m of interbedded till, 
nonglacial sands and organic lacustrine clays reportedly underlie 
the Matheson till (Assessment files. Timmins and Kirkland Lake).

The Currie Township organics have been tentatively corre 
lated with the Missinaibi Formation (Sangamon interglacial) of the 
Moose River Basin (Skinner. 1973; Brereton and Elson, 1979). but 
the possibility that they may relate to a mid-Wisconsinan inter 
stadial phase cannot be discounted (Andrews ef a/., 1983). In 
summary, while Late Wisconsinan events responsible for the 
area's surficial deposits are well understood, more subsurface 
work is necessary to determine the age relationships and ice 
directions of these subsurface units.

SURFICIAL GEOLOGY 
TILL
Matheson Formation till (Hughes 1959, 1965) (map unit 3) occurs 
throughout the Watabeag River map area. It is best exposed in the 
southwestern part of the map area where the regional topographic 
gradient rises above 300 m elevation. In Fasken, Michie. Timmins 
and Nordica Townships, thin discontinuous til! deposits mantle the 
bedrock uplands. Below 300 m elevation in Thomas, Blackstock 
and Fasken Townships, this till occurs in domes and drumlinoid 
ridges up to 3 km in length, which protrude through the clay plain. 
Elsewhere below 300 m elevation, particularly in the northeast 
quadrant, Matheson till occurs sporadically as highly discontinu 
ous, stony accumulations on the numerous bedrock knobs. 
Shoreline sections along Night Hawk Lake frequently show 
Matheson till between bedrock and the overlying Barlow-Ojibway 
varved sediments.

Fresh unoxidized till exposures (1 m in depth or greater) 
usually are olive grey (5Y 5/2) in colour with a sandy silt matrix. 
Two distinct facies of (his till are present. A normally compacted 
massive to fissile unit interpreted as a meltout facies and a 
massive, highly compacted lodgement facies. This latter facies is 
frequently encountered on the stoss end of bedrock knobs. Ap 
proximately IG-15% of the till volume consists of subrounded lo 
angular pebbles and cobbles, increasing to 20-30^ over granitic 
bedrock This till weathers to an average depth of 0.5-1.0 m. and 
appears more brownish and sandy Till clast lithologies strongly 
reflect the local Archean metavolcanic and felsic intrusive bed 
rock sources; however, exotic indicator lithologies suggest that a 
considerable amount of debris have been transported from bed 
rock sources up lo 800 km away. These exotic lithologies include 
Paleozoic carbonates from the Hudson Bay Lowlands, and Prot 
erozoic lithologies such as red bed elastics, oolitic jaspers and 
greywackes (Omarolluk Formation) derived from the Belcher Is 
lands and Richmond Gulf area of eastern Hudson Bay.

ICE-CONTACT STRATIFIED DRIFT (I.C.S.D.)

Ice-contact stratified drift (I.C.S.D.) deposits (map unit 4) are pri 
marily contained within the crests of two major esker systems. 
Esker crests typically consist of interbedded, sandy pebble to 
cobble gravel sequences which represent traction bed load depos 
its of confined meltwater flow. The Kettle Lakes esker bisects (he 
map area along a south-southeasterly trend from Macklem to 
Michie Townships. Along its northern half, large portions have 
been heavily reworked by falling lake levels. Consequently, much 
of this esker is covered by overlying shallow-water sands. The 
Watabeag esker (Baker er a/. 1980) traverses the southeast quad 
rant of the map area, first along a southwesterly trend along 
McCann and Tolstoi Townships, then southward through McEvay 
and Nordica Townships. This esker system is characterized by a 
prominent crest which is more than 30 m high along much of its 
length. Two smaller esker systems are also present in the map 
area. The Taylor esker, prominent In the adjoining Porquis Junction 
map area, trends southeasterly through Currie-Township. Much of 
this esker is buried under glaciolacustrine silts and clays. Evi 
dence of another esker obscured by the Barlow-Ojibway Forma- 
lion is found along the south end of Night Hawk Lake, Other 
segments of this esker protrude through the clay cover on Moose 
Island, and south of St. Peter Bay in Langmuir Township.

GLACIOFLUVIAL DEPOSITS

Extensive glaciofluvial deposits (map unit 5) flank eskers in this 
area. They are believed to have formed as multiple coalescing 
subaqueous outwash fans. These deposits are characteristically 
fine grained horizontally-bedded sands and pebble gravels which 
were discharged into proglacial Lake Ojibway during deglaciation. 
Larger accumulations of pitted outwash reflect points of sub 
aqueous meltwater sedimentation within ice-marginal re-entrants 
which developed during static phases of glacial melt. Ice-contact 
slopes characteristically mark the proximal (north) end of these 
re-entrant features. A good example occurs north of Big Cub Lake 
in southwestern Bond Township. Large outwash beads or nodes 
also occur along the Watabeag esker in McEvay and Nordica 
Townships, and along the Kettle Lakes esker in Michie Township

GLACIOLACUSTRINE DEEP WATER DEPOSITS

Laminated to varved silts and clays (map unit 6) ot the Barlow- 
Ojibway Formation (Hughes 1965) constitute the thickest and 
areally. mosl extensive surficial unit within the Watabeag River 
map area. Deposited in proglacial Lakes Barlow and Ojibway, 
these deepwater sediments blanket most o) the surface less than 
300 m in elevation. Subsurface drill log data from localities along 
the northern margin of the map area show that thicknesses aver 
age between 10-20 m. although accumulations of 35 m are not 
uncommon, particularly in the vicinity of Moose Lake. Extensive 
varved clay sections, some of which have been described by 
Antevs (1928). Hughes (1959) and Leahy (1965), are exposed 
along the shores of Nighl Hawk Lake, and along the deeply 
incised Watabeag River. Fining-upward sequences of varved sedi 
ments, which Hughes (1959) subdivided into the Lower and Fred 
erick House members, record the sedimentation history of the 
Lake Ojibway basin. The overlying Connaught member, consisting 
of chocolate brown (10YR 5/4), poorly laminated silly clay, re-
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cords sedimentation in shadow, restricted basins of Lake Ojibway 
during the Cochrane readvance. These units are very poorly ex 
posed and hence are shown collectively as the Barlow-Ojibway 
Formation.

GLACIOLACUSTRINE SHALLOW-WATER DEPOSITS

Fine- to medium-grained shallow-water sands (map unit 7) are 
widespread over glaciofluvial deposits in the Watabeag River map 
area. Winnowed by receding Barlow-Ojibway waters, the well sort 
ed, massive sands form thick aprons peripheral to the area's 
eskers. The sands thin away from the eskers occurring as regres 
sive sequences over varved sitts and clays. Extensive tracts of 
shallow-water sands occur over the northern part of the Kettle 
Lakes esker, and along the western flank of the Watabeag esker. 
Reworking of till deposits, particularly over bedrock-drift com 
plexes, has resulted in thin, localized deposits of moderately 
sorted, gritty-pebbly sands. Virtually all surfaces below 353 m 
elevation show some evidence of glaciolacustrine reworking.

GLACIOLACUSTRINE BEACH AND BAR DEPOSITS

Beach scarps, wash limits, bars and spits (map unit 8) record the 
various levels of proglacial lakes Barlow and Ojibway In the 
Watabeag River map area, littoral features occur at approximately 
292 m, 317 m. 328 m. 340-m. and 353 m above sea level, with a 
very well developed set occurtng around 300-305 m elevation. The 
latter set represents the level of late-stage Lake Ojibway during 
the Cochrane readvance. Beach deposits typically consist of well 
sorted, cross-bedded pea gravels and coarse grained sands 
where they have been reworked from till. Notable beaches occur 
in southern Blackstock Township. Low-amplitude bars and spits,

less than 3 m in height, generally consist of moderately sorted, 
pebbly sand and pebble gravels. Numerous examples of these 
features are situated along the Kettle Lakes esker. Over bedrock- 
till complexes, wave-washing has generally produced stony lags.

OLDER ALLUVIUM

Fluvial sediments occurring on abandoned terraces and channels 
above contemporary floodplains are classified as older alluvium 
(map unit 10). These deposits vary in texture from silty fine- to 
medium-grairved sands. In this map area, occurrences of older 
alluvium are limited to southeastern McEvay Township where 
several abandoned terraces are found.

Eolian Deposits

Fine- lo medium-grained eolian sands (map unit 11), reworked 
from glaciolacustrine shallow-water and glaciofluvial deposits, are 
ubiquitous in the southeast quadrant of the map area. Parabolic 
dune fields are mosl extensive in the lee of the Kettle Lakes and 
Watabeag eskers where individual dunes measure as much as 
15-20 m in height and 1-2 km in length. A paleowind direction 
from the northwest is indicated. Discontinuous eolian veneers and 
small dunes, less than 3 m In height , are particularly widespread 
over shallow-water sand deposits.

Modern Alluvium

Modern alluvium (map unit 12) includes ali fluvial sediments 
deposited along contemporary floodplains. These deposits range 
in texture from clayey silts to pebbly channel gravels. Lateral

accretions of levee and point bar deposits occur along the many- 
sluggish streams which meander over the fine grained Barlow- 
Ojibway Formation. Modern alluvial deposits are scattered 
throughout the map area.

Organic Deposits

Localized deposits of muck, and to a lesser degree peat (map unit 
13) occur throughout the Watabeag River map area. Muck is 
prevalent under the area's numerous marshes, including extensive 
tracts in the southern Night Hawk Lake. Whitefish River and 
southern Bond Township areas. Small sphagnum peat bogs, gen 
erally more than 2 m thick and a few hectares in extent, occur 
sporadically over the clay plain. Large areas of clay plain are 
covered by a discontinuous, thin blanket of organic matter. Shal 
low organic deposits also accumulate in bedrock catchment ba 
sins.

ECONOMIC GEOLOGY

Large deposits of high-quality aggregate are contained within the 
Kettle Lakes and Watabeag esker. Crushable gravel occurs mainly 
within esker crests. Coarse aggregate can also be found at the 
proximal (north) end of outwash depdsits. Finer aggregate pre 
dominates within outwash deposits. Present day extraction oper 
ations are limited to a series of small, active on demand, borrow 
pits which easily meet local roadbuilding needs Although 
volumetrically limited, beach and bar deposits (map unit B) serve 
as important local sources of aggregate for the development of 
forestry access roads. Although the demand for aggregate re 
sources in the Watabeag River map area is presently very low, 
there are ample resources for future requirements.

ENGINEERING GEOLOGY

Slope stability problems are endemic to areas underlain by silts 
and clays of the Barlow-Ojibway Formation. Rotational block 
slumping, the most common form of slope failure, currently contri 
butes lo severe shoreline erosion around Night Hawk Lake. Mass 
earthflows are also known to occur within this formation.
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SYMBOLS
Geological 
boundary: observed 
or interpreted

Geological 
boundary; 
gradational

Small bedrock 
outcrop

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

Stoss and lee form

Drumlinoid form

Esker crest: directon 
of flow indicated

Kettle hole: 
ice-contact slope

Beach berm, bar; 
wash limit

Beach bluff or scarp

Sandy dunes: 
parabolic and seif 
form

Sand or gravel pit

'14 Man-made deposits: mine tailings and rock 
waste, landfill and wood waste

13 Organic deposits: peat and muck

12 Modern alluvium: poorly sorted clayey silt to 
pebble gravel

11 Eolian deposits: fine to medium grained sand

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

PLEISTOCENE (LATE WISCONSINAN)

'9 Till (Cochrane Formation): clayey silt till

S Glaciolacustrine beach and bar deposits 
(Barlow- Ojibway Formation): pebbly sand, 
gravel

7 Glaciolacustrine shallow-water deposits (Barlow-
Ojibway Formation); 

7a Fine to coarse-grained sand
7b Fine to coarse-grained sand, modified by wind 

action

6 Glaciolacustrine deepwater deposits (Barlow- 
Ojibway Formation): massive to varved silt, clay

5 Glaciofluvial deposits: silly fine-grained sand to 
pebble gravel (subaqueous outwash)

4 Ice-contact stratified drift: gravelly sand.
pebble*boulder gravel, minor sill and sandy till 
(esker crests, kames, moraines)

PLEISTOCENE (EARLY TO LATE WISCONSINAN)

3 Till (Matheson Formation): medium to very dense 
sandy sill, pebbly to cobbly.

2 Bedrock-drift complex: undifferenttated bedrock 
with extensive but discontinuous drift cover

2a Uodifferenliated till over bedrock 
2b Ice-contact stratified drift or glaciofluvial 

deposits over bedrock
2c Glaciolacustrine deepwater deposits over

bedrock 
2d Glaciolacustrine shallow-water deposits over

bedrock

UNCONFORMITY 

EARLY TO LATE PRECAMBRIAN

1 Bedrock; undifferentialed 
NOTES
Map units are generally greater than 1 metre in
thickness
'Units 9 and 14 do not appear on this map.
Compound designators (e.g. 6/4) have been used 
where a stratigraphically lower unit (4) is prevalent at 
a depth of 1 metre and greater, but is thinly overlain 
by a stratigrapicaily higher unit (6) that locally 
thickens in excess of l metre
All surficial units situated below 353 metres 
elevation have been variably affected by 
glaciolacustrine processes and may include thin, 
discontinuous deposits of shallow-water sediments
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