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MARGINAL NOTES

INTRODUCTION
Quaternary mapping of the Matheson NTS map sheet (42A/9) was com 
pleted in the 1983 field season Competenl assistance was provided to 
the author by S J. Courtney, senior assistant, A.J. Monid, and P.C. Szar- 
ka. The marginal notes were assembled by C.L. Baker

Mapping involved the examination and assessment of materials as they 
occurred in natural and man-made exposures such as river and creek 
banks, road cuts, and excavations. These were supplemented by; trav 
erses along abandoned drilling and lumbering trails; test pitting; the use 
of hand augers; and soil probing equipment

Extensive use was made of aerial photographs at the scale of 1:15 640 
and 1:63360. The present study provides additional detail and local 
control to the mapping of Hughes (1959a) and the regional work of Bois 
sonneau (1965)

BEDROCK GEOLOGY
The bedrock geology of the Matheson area has been described in sev 
eral reports and maps and is the focus of studies in progress (Trowell 
and Johnstone 1983). The regional compilation of the bedrock geology 
was done by Lumbers and Milne (1979) and Pyke era/. (1973). The map 
area is largely underlain by intermediate and mafic metavolcanic rocks 
of Early Precambrian (Archean) age. Felsic metavolcanic rocks and met- 
asedimentary rocks also have been noted within the area Intruding 
these rock types are intrusive rocks of Early Precambrian age Meta 
morphosed mafic and ultramafic rocks are common. The youngest be 
drock formations in the area are diabase dikes of Late Precambrian age 
The Porcupine-Destor and Pipestone Faults traverse the area.

SURFICIAL GEOLOGY
The majority of the Matheson area is covered by glaciolacustrine clays 
and sands deposited in glacial lakes A regional stratigraphy and glacial 
history has been determined on the basis of detailed mapping, examina 
tion of materials in sections, and the interpretation of drill logs

The most recent ice mass lo affect the map area is considered to be of
Late Wisconsinan age. This advance is responsible for, or directly influ 
enced the deposition of. all surface material in the Matheson area. Over 
burden drilling in the area has indicated, however, that pockets of older 
material (Missinaibi Formation?) similar to that encountered in Currie 
Township (Brereton and Elson 1979) exist at depth.

The most recent ice advance across the area produced striae and asso 
ciated directional features indicating regional ice flow was to the south- 
east at approximately 1650 (azimuth). A range in striae measurements 
from 120" to 2000 was recorded. Striae with a southwestern orientation 
may be the result of an early phase of glaciation (Veillette 1983). Ice flow 
in the 120" to 1550 range reflects the influence on the glacier of west- 
northwest trending bedrock ridges.

The ice front melied northward approximately 10000 years B P (Prest 
1970, Baker 1980) At this time the area was inundated by the waters of 
glacial Lakes Barlow and Ojibway. Rivers and streams flowing from the 
ice mass into these lakes deposited sand and gravel in the form of esk- 
ers and ice contact deltas Fine-grained sediments were deposited on 
the lake bottom as annual layers or varves As lake levels fell beaches 
and wave-sorted gravels formed along eskers and around prominent be 
drock knobs.

Earlier studies of The Quaternary and Recent deposits in the Matheson 
area have been carried out by Boissonneau (1966 1968). Hughes 
(1956, 1959a, 1959b, 1965) and Baker era/. (1980). Vincent and Hardy 
(1979) have proposed an evolutionary history of glacial Lakes Barlow 
and Ojibway. An engineering geology terrain evaluation map covering 
the Matheson area has been prepared by Lee (1979).

SURFICIAL DEPOSITS

Till
The surface till unit in the map-area has previously been referred to, in 
formally, as the Matheson formation by Hughes (1959b) This till may 
also be the stratigraphic equivalent of the Adam Till, as defined by Skin 
ner (1973) in the James Bay Lowlands.

In the Matheson area very little fresh till outcrops on the surface due to an 
extensive cover of glaciolacustrine and glaciofluvial sediments. In Ihe 
map area the till has a silty sand matrix and contains an average of 10 to 
20'^ clasts. The clasts are generally angular to subangular, striated, and 
range m size from pebbles to boulders. Sites displaying fresh unoxi- 
dized till are rare and occur mainly along lakeshores, riverbanks, and in 
man-made excavations Two areas where till occurs as a mappable de 
posit are located atong Highway 101 in the south central portion of the 
map sheet

More frequently the till is found as a thin, discontinuous veneer on the be 
drock highlands (map unit2a). Here it appears highly weathered and ox 
idized to a depth of 0.5 to 1 O m.

Rock knobs and highlands with discontinuous till cover occur in 3 main 
areas: 1) the largest area occurs in Beatty and Munro Townships and the 
southern portion of Coulson and Warden Townships; 2) a zone of upland 
trending east-southeast from Bobs Lake in Knox Township to the north 
western corner of Warden Township; and 3) southeaslern McCool and 
northeastern Michaud Townships

The majority of the till appears to have been deposited subglacially by 
either lodgement or subglacial meitout processes. Evidence for this is 
the shape and abundance of locally derived clasts, and the highly con 
solidated nature of fresfi till Most till exposures are massive, although 
fissility is common

Exploration drilling, undertaken across the map area, has shown that till 
underlies large areas of the clay plain and the glaciofluvial sediments 
flanking esker crests. As on the surface, however, the till is discontinuous 
in subcrop, its distribution having been controlled by the bedrock topog 
raphy and glacial dynamics.

Ice-Contact Deposits
Five esker systems in the area contain the bulk of the glaciofluvial depos 
its. The orientation of the eskers appears to be controlled by eroded be 
drock lineaments or faults. These features, some of which may be large 
enough to be classed as bedrock valleys, trend to the north or northwest.

In the Matheson area the Munro Esker is the largest esker system. Com 
prised of several different depositional environments, the esker extends 
from Michaud Township in the south to Kerrs Township in the north. To 
pographic relief on the esker is in excess of 40 m, with crest and kettle 
topography common along its length The crest segments range in 
length from 0.5 km to 4.0 km and often stand over 30 m above the sur 
rounding ground. The crest was deposited in a narrow channel or con 
duit. Sediments flanking the crest ridges were deposited either as suba 
queous fans (deltaic sediments) or subaerially in an ice-walled reentrant. 
Fan type deposition is common south of Highway 101 and north of East- 
ford Lake. Subaerial deposits, the equivalent of outwash, dominate north 
of Munro Lake to mid Milligan Township The latter deposits have a hum 
mocky topography due to the melting of buried ice blocks.

The second largest esker system is positioned atong the eastern border 
of the map area from Ihe Abitibi Indian Reserve northward to Lake Abiti 
bi The southern portion of the esker is a deltaic complex. To the north 
the esker becomes a narrow crest and kettle dominated feature. Maxi 
mum relief along the esker is on the order of 15m.

The orientation of the Watabeag esker (Baker et a/. 1980), in the south- 
west corner of the area, clearly illustrates the control that the bedrock li 
neaments/faults have on esker position. The change m esker orientation 
north of Belleek Lake is due to the feature following a bedrock valley de 
veloped along 2 intersecting faults. Eskerine deltaic and crest sedi- 
menfs rise 50 m above the surrounding clay plain

A pair of relatively narrow eskers are located northeast of Matheson The 
more westerly of these is a low relief feature whose northern end termi 
nates in a large ice-contact delta. The northern edge of the delta is 
marked by a distinct, steep slope marking an ice-marginal position of the 
glacier during deglaciation, The other esker in this vicinity is of limited 
height with its course marked by kettles and kettle lakes.

Ice-contact glaciofluvial deposits not associated with eskers are posi 
tioned in Guibord Township and western Kerrs Township. Both appear to 
be relatively shallow deposits based on the occurrence and distribution 
of bedrock outcrops in and around them. Their outline and elevation sug 
gest both were deposited as subaqueous fans. The Guibord Township 
deposit had its surface modified by glaciolacustrine action

Glaciolacustrine Deposits
The deposits formed in glacial Lakes Barlow and Ojibway have been
named formally the Barlow-Ojibway Formation by Hughes (1965). The 
deposits may be split into 2 units; 1) glaciolacustrine fine-grained sedi 
ments (map unit 5), consisting of clay, varved clay, and silt: and 2) 
coarse-grained material (map unit 6}, made up of sand with minor grav 
el.

Fine-Grained Deposits
Fine-grained glaciolacustrine deposits are the most extensive deposils 
in the Matheson map area. The sediments, mainly varved clay, form ex 
tensive clay plains on both sides of the Munro Esker. These plains are 
part of the "Great Clay Belt", a broad extension of glaciolacustrine sedi 
ments occurring north of the continental divide.

Generally, the clay plain has a level surface with increased relief where 
the clay thins around bedrock knobs and highlands, and where water 
ways have incised themselves. In numerous sections it is not uncommon 
for several tens of varves to be present, Although thicknesses of individ 
ual couplets can vary conoiderably, an average thickness for these 
yearly accretions is on the order of 10 to 12 mm.

Fine-grained glaciolacustrine sediments were found to onlap bedrock 
and glaciofluvial deposits. The clays were also noted to both overlie 
coarse-grained glaciolacustrine deposits at lower elevations, and grade 
laterally into them at higher elevations.

Coarse-Grained Deposits
Coarse-grained glaciolacustrine deposits in the Matheson area formed 
as a shallow-water facies of glaciofluvial sediments. These sand-rich de 
posits have been mapped on both sides of the Munro Esker complex.

These deposits consist mainly of horizontally bedded bottomset beds. 
The topography ranges from near level to highly rolling where eolian ac 
tivity has modified the surface. The material fines away from the Munro 
Esker, grading from medium to coarse-grained sand with gravel lenses 
prqximally, to fine-grained sand containing thin silty layers distally

Present throughout the map area are deposits of reworked till and gla 
ciofluvial material. Reworked in the high energy nearshore zone of the
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Mine tailings, excavated rock, fill

Alluvial deposits: mainly sand and silt with minor 
gravel

Swamp deposits; mud, muck, peat 

Eolian deposits: fine to medium sand

Glaciolacustrine offshore coarse-grainy d
sand with minor gravel
6a Modified by eolian activity
6b Overlain by thin swamp deposits

Glaciolacustrine fine-grained deposits; clay, varved
clay, silt
5a Overlain by thin organic deposits

Glaciofluvial ice-contact deposits: sand, gravel,

cobbles, boulders
4 Undifferentiated
4a Eskers
4b Kames
4c Deltas
4d Overlain by thin glaciolacustrine deposits

Till : stony, silty sand Till

Bedrock Drift Complex: extensive but discontinuous
thin drift cover, in places sufficiently thick to subdue

the bedrock topography.
2a Till cover
2b Glaciofluvial cover
2c Glaciolacustrine cover

UNCONFORMITY

PRECAMBRIAN

Bedrock: exposed or very thinly drift covered.
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SYMBOLS

W30

Ice-Contact slope

Sand dune - outline of dune, 
crest only

Landslide Scar 

Small bedrock outcrop

Sand or gravel pit 

Open pit mine

glacial lakes, these deposits are small, usually less than a metre in 
depth, and have not been outlined on the map.

Beach Features
The majority of beach features, scarps and bluffs, occur at, or close to, 
320 m above sea level (a.s.l.) This level is correlated to the Angliers 
Phase of Lake Ojibway (Vincent and Hardy 1979). Scarps have also 
been found along the Munro Esker in the 33fi m to 350 m a s l range and 
represent lake stages transitional from Lake Barlow to Lake Ojibway. 
These features would have formed in a reentrant in the ice front which 
existed to either side of the Munro Esker while the remainder of the area 
was ice covered.

Beach and bar features occur at several elevations below 320 m a.s.l 
and were termed when the lake fell These are particularly well devel 
oped on both sides of the Munro Esker in Milligan and Warden Town 
ships and in northwestern Guibord Township.

Eolian Deposits
Eolian deposits (map unit 7) are extensively developed in Michaud, 
McCool, Munro, and Milligan Townships. They were developed by the 
wind reworking glaciofluvial and glaciolacustrine sands. The shape and 
orientation of the parabolic dunes indicates that during post-glacial time 
the prevailing winds were from the northwest.

Dunes are particularly well developed in McCool Township east of 
Munro Lake Here dunes stand over 15 m above the surrounding terrain 
and have limbs ranging in length from several hundreds of metres to 
nearly 2 km. Smaller dunes are present in large numbers east and west

of the Munro Esker m Michaud Township, and south of McCool Hill, 
McCool Township

Organic Deposits
Bog and swamp deposits (map unit 8) are extensively developed on the 
fine-grained and, to a lesser degree, on coarse-grained glaciolacustrine 
deposits. Swamps of large areal extent are almost uniformly distributed 
over the map sheet These developed due to the impermeable nature of 
the underlying clayey sediments and the immature drainage network. 
These deposits are usually less than 2 m in depth.

Some bogs present in the highlands occupy rock basins, These are of 
variable depth and size.

Alluvial deposits (map unit 9) have been mapped along portions ot the 
creeks and streams in the Matheson area These deposits are thin, gen 
erally silty to sandy in texture, and contain a high percentage of organ- 
ics.

Mine Tailings
Mine tailings (map unit 10). resulting from the production and processing 
of ore, are present in 5 locations In the map area. The largest of these, lo 
cated in southwestern Munro Township, resulted from the mining and 
milling of asbestos. Base metal and gold mines produced the remaining 
tailings in (he area

The lailings occur as either finely giound, processed rouk (slimes), or 
coarse, cobble to boulder sized waste rock.

ECONOMIC GEOLOGY
Within the Matheson map area a large quantity of aggregate material is 
available for development. The vast bulk of the sand and gravel suitable 
for extraction is located in' ice-contact stratified drift deposits, mainly 
eskers.

Pits in the area are worked on an on-demand basis to supply material for 
highway construction, lumber and mineral exploration access, and fill 
The demand for aggregate in the Matheson area is limited due to the low 
population density

Further development of aggregate could be undertaken in several de 
posits including:

1) the Watabeag esker south of Matheson;
2) the esker between Fault Lake and Wilkie Township;
3) unnamed esker between Lawlor Lake and Painkiller Lake;
4) an ice-contact deposit in northwestern Guibord Township;
5) the Munro Esker complex, Michaud to Kerrs Township;
6) the esker in the Abitibi Indian Reserve-Lake Abitibi area,

Despite the extensive clay plain in the Matheson area, no commercial 
production of brick or tile has taken place. Hughes (1965) reports that 
bricks made near Matheson weathered and disintegrated rapidly, but 
Guillet (as quoted m Leahy 1965} suggests about 25 0A sand be added to 
the clay to reduce plasticity and drying shrinkage. In a regional study, 
Guillet (1977) states that clays of the area are generally limy and of mar 
ginal interest.

The geotechnical properties of the varved clays and silts in the Mathe 
son area present some problems during construction. Bearing capacity 
is limited by the shear strength and consolidation characteristics of the 
sediments. The configuration and depth of open pit walls is dependent 
on the side slopes and shear strength (Legge! and Eden 1960).

It is typical for varved clays in the area to" have water contents above 
their liquid limits, making them subject to earthflows after disturbance. It 
should be noted, however, that the dark (winter) portion of the varves 
have a plasticity index several times that of the light (summer) layers 
(Eden 1955, 1964).

Peat bogs in the area are generally shallow (less than 2 m deep), al 
though several have a large areal extent. Some of these may have poten 
tial for the development of fuel and/or horticultural peat moss extraction 
at some time in the future.

During the last 20 years, studies of the overburden (till and ice-contact 
stratified drift deposits) have been utilized to help locate bedrock 
sources of precious and base metals. Given the high mineral potential of 
the area and the extensive overburden cover, the use of glacial drift in 
exploration is strongly recommended (Vagners 1983)
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