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Glaciolacustrine coarse-grained deposits: fine to 
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and laminated to varved silt and clay

Till deposits: clayey sill matrix with few clasts
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LATE WISCONSINAN
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MARGINAL NOTES

INTRODUCTION
Quaternary geology ol Nassau Lake area was mapped by M. L. T Crosbie and 
K L BiaUsliaw during the summer of 1979. Field techniques included the ex 
amination of oulcroppings and sand and gravel pits, and the use of soil 
probes and hand augers. Water well records provided limited information 
aboul drill thickness Field investigations were supplemented (especially in 
areas having minimal access) by detailed air photograph interpretation using 
recent photographs at scales of 1:50 000 and 1:15 840 and earlier photo 
graphs at scales of 1 GO 000 and 1.70 000.

BEDROCK GEOLOGY
Compilation of tilt bedrock geology was completed by Innes (1969) and 
Innes and Ayres (19711. They show that much of tlie niap-ureu is underlain 
by Early Precambrian metasedimentary and metavolcanic migmatites. Farly 
Precambrian felsic intrusive rocks occur along the southern edge and in 
the southeast third of the map sheet. Interpretation of geophysical data 
suggests that the map-area is transacted by several southeasterly trending 
diabase dikes of Middle Precambrian age (Innes 1969). Middle Devonian 
to Ordovician limestone, dolomite, chert, and sandstone bedrock is presently 
found in the Hudson Bay Lowlands, 26 km north of the map-area.

QUATERNARY GEOLOGY
The bedrock is covered by extensive unconsolidated deposits. According to 
water well drilling records the surficial material is known to reach thicknesses 
of 18 m in the western half of the map sheet. The thickness of the major esker is 
more than 35 m as determined by the Ontario Ministry of Transportation and 
Communications at the pit immediately south of Highway 11, Much of the surfi 
cial material contains carbonates derived from the Paleozoic bedrock to the

north In areas where the overburden is thin, the bedrock jointing patterns can 
be detected on the air photographs.

Ice-Contact Stratified Deposits
A portion of the westernmost unit nf the Arnott l akfi interlobate moraine (Bois- 
sonneau 1966) is located along the southwestern edge of the map sheet and 
extends into Ihe map-area from the west. The uppermost metre of this stratified 
lo substralified sand and gravel deposit was reworked during a shallow-water 
post-glacial lake phase. It is, therefore, mapped as glaciolacustrine coarse 
grained sands.

There are fuui eskers lu varying dimensions within the map-area. Less than 
one metre of their uppermost layers was also reworked during the post-glacial 
lake stage and in a few localities the eskers are overlain by till.
The largest esker, herein termed the Nassau esker, is centrally located and is 
the major topographic feature. It was previously mapped by Boissonneau 
(1965). At the northern edge of the map sheet the esker has a single ridge. 
Three kilometres to the south two more esker ridges are present, one on each 
side ot the main ridge, and they continue for distances of l 5 km and 6 5 km. 
The continuous, southerly trending central esker ridge is sinuous and has a 
length of 22 km within the northern half of the map sheet. In the southern half 
the esker either terminates or is buried by till and lacustrine deposits, The core 

.of the esker, exposed in pits near Highway 11. consists of well-sorted, well- 
stratified, crossbeddad silts, sands, gravels, and boulders, There is a trend to 
wards a fining upward sequence.

To the west, near the boundary between Arnott and Storey Townships are two 
smaller eskers, also aligned north-south. These eskers are not as well defined, 
are less complex, and are composed of material that is finer than the Nassau 
esker. West of the Shekak River in Langemarck Township, there is evidence of 
a very small esker, less than 1 km in length, from which much of the material 
has been removed.

Till Deposits

No deposits of pre-Cochrane till were exposed in the map-area, but Cochrane 
(ill is found in many parts of the region. Typically it has a dark to light 
yellowish brown, sandy silt to clayey silt, carbonate-rich, blocky matrix 
which contains a few, small, subangular clasts. Small lenses of fine sand, 
silt, nr clay occur within the till. Approximately half of the clasts were 
derived from the Paleozoic strata of the Hudson Bay Lowlands The rest 
were derived from the local Early to Middle Precambrian bedrock,

A slightly different form of Cochrane till is found in areas where it is interbed 
ded with fine-grained glaciolacustrine deposits The till has a coarser carbo 
nate matrix which is less cohesive, is not as blocky, and has a greater number 
of slightly larger clasts. The till is areally discontinuous at the surface because 
lacustrine silts and clays subsequently accumulated in the depressions.

The mean orientation of striae and of the numerous drumlinoid ridges (readily 
seen on the early air photographs) ranges from 150 to 155 degrees, which in 
dicates ice movement to the southeast It is not known whether these date from 
the early Cochrane ice advance or a previous glacial advance because they 
could not be studied in profile. Glaciolacustrine silts and clays blanket the 
ridges and only a few outcrops ol till were found atop some of the ridges. The 
ridges were interpreted by Boissonneau (1966) as indicators of the direction of 
the early Cochrane advance. Similar southwesterly trending ndges in the areas 
northwest and northeast of this map-area indicate the direction of the later Co 
chrane advance, which did not affect the map-area

Glaciolacustrine Fine-G rained Deposits
The most extensive unit of surficial material is the massive silts and varved silts 
and clays which blanket the Shekak River. Kabinakagami River and Mattawish- 
kwia River basins. The silts range in colour from light brown to tight grey and 
the clays range from dark brown to light brown to grey. The laminated to 
varved layers are generally subparallel. subhorizontal and they contain the oc 
casional, very small clast Lenses of rhythmites or varved couplets can often 
be traced for distances ol only 10-100 cm. The couplets range from 1 -20 cm in 
thickness and the silty layer is either of equal or greater thickness. These char 
acteristics are .similar to those of the post-Cochrane lake sediments, and not of

the deeper Lake Barlow-Ojibway rhythmites described by Hughes (1965). An 
accumulation of approximately 1 m of organic material covers most of these 
areas

Glaciolacustrine Coarse-Grained Deposits
Along the eastern and western flanks of the Nassau esker are broad areas of 
glaciolacustrine sands extending outwards for distances of up to 4.5 km. Bois 
sonneau (1965) mapped these as an interlobate moraine, bul limited field in 
vestigations do not support this, The well-sorted, stratified sand and gravel de 
posits exposed in shallow gravel pits indicate that these areas are of 
glaciolacustrine origin. The planar surfaces have elevations of 290-310 m and 
they are pitted with the occasional kettle depression. Their south-facing flanks 
are steep.

Along the western edge of the map sheet, at elevations of 280-305 m are gla 
ciolacustrine sands covering the Arnott Lake moraine which extends into the 
map sheet from the west. Much smaller areas gf bedded, well-sorted sands 
are found where the land rises slightly above the glaciolacustrine clay plain.

Alluvium and Organic Deposits
Each spring the Shekak. Kabinakagami and Mattawishkwia Rivers overflow 
their banks and deposit alluvium to distances of up to 40-50 m on either side of 
their channels. The type of sediment varies according to the sediment source,
and is primarily fine sand, silt and clay

Organic material, greater lhan 1 m in thickness, has accumulated m the most 
poorly drained areas of the glaciolacustrine silts and clays. These areas are 
characterized by low, black spruce and scrub vegetation, tamarack growth 
and very wet conditions. Noteworthy features found within the east-central por 
tion of the map, where coniferous growth is dominant, are narrow, remarkably 
circular rings of low scrub and sphagnum moss growth. Each ring encloses an 
area of coniferous growth. They are found in organic terrain that is not exces 
sively wet, and were observed on the air photographs to range in size from 
325-655 m in diameter. Explanations for this phenomena have been postulated

by Dean (1956) as being remnant thermokarst^ features and by Usik (1966) 
as being related to previous pond margins.

Glacial Chronology
The glacial deposits in the map-area are related to two glacial events: the Lato 
Wisconsinan ice advance succeeded by Lake Barlow-Ojibway; and Ihe Co 
chrane readvance followed by the post-Cochrane lake phase.

Trie Nassau esker is attributed to the recessional slage of the Late Wisconsi 
nan glaciation because the younger esker complexes to the west may also 
dale from the Late Wisconsinan because till was found atop their northern 
ends. The origin of the shor Lest esker cannot be definitely determined because 
so much of it has been removed tor construction putposes. In agreement with 
Boissonneau (1966) and Prest (1970), the Arnott Lake moraine is also ol Late 
Wisconsinan age because Cochrane till was observed to overly it in sections 
west of the map-area Mo evidence of the sandy Late Wisconsinan till de 
scribed by Boissonneau (1966) was observed in the map-area, possibly be 
cause it is buried.

As the ice meiled, Lake Barlow-Gjibway inundated (he vast region south of the 
ice front, however, the type of varves described by Boissonneau (1966) and 
Hughes (1965) that data from this event were not observed in the field area. 
These too must be buried or incorporated in overlying deposits.
The advancing Cochrane ice covered the area and deposited till on top of 
the 'Nassau esker as well as in Ihe lowlands on each side, It is thought that 
buried ice, remaining within the esker, reduced modification of the esker 
form by the overriding Cochrane ice, as sunnested hy Hughos (1956) for 
eskers in the region to the east. If Llie drumlinoid ridges duic from this 
event then the Cochrane ice advanced from the northwest as postulated bv 
Boissonneau (1966).

As Cochrane ice melted, a shallower lake phase of Lake Barlow-Ojibway, re 
ferred to as the post-Cochrane lake phase, was impounded along the ice mar 
gin and glaciolacustrine silts and varved silts and clays were deposited in the 
lowland areas. A fluctuating ice front at the margin of the proglacial lake may

be responsible for Ihe interbedding of till and varve deposits. In the areas of 
greater elevation, the upper layers of the Nassau esker and Arnott Lake mo 
raine, and some of the Cochrane till were partially eroded and reworked Gla 
ciolacustrine coarse-grained sediments were deposited.

Evidence that the level of the post-Cochrane Lake phase, or Lake Ojibway II 
(Prest 197D), was at least 350 m is the presence ot glaciolacustrine sands on 
the highest point in the map-area. Three strandlines, ranging in elevation from 
290-320 m, indicate the general elevation of a lengthy stillstand as the lake 
level lowered

Following the postglacial lake drainage, extensive accumulations of organics 
have covered the poorly drained lowland areas where the clay-rich till and gla 
ciolacustrine silts and clays are dominant.

ECONOMIC GEOLOGY
The most economically important aggregate resources are found in the areas 
mapped as glaciolacustrine coarse-grained and ice-contact stratified depos 
its. Although these areas are predominantly sandy the well-sorted, well-stra 
tified sands, gravels, cobbles, and boulders characteristic of the Nassau esker 
show good potential for aggregate extraction and crushing. The quality of ag 
gregate is severely limited by the high percentage of chert clasts which were 
derived from the Paleozoic bedrock Lo the north. Because till and shallow- 
water sands overlie the esker complex, shallow stripping of the surficial male- 
rial is required. Minor areas ot sands located away from the eskers provide 
secondary sources

The accumulation of organic material may be of future economic value. Where 
the depth of the peat is greater than ^ m the drainage conditions and road ac 
cess are very poor and may be limiting factors for /Is extraction.

Metric Conversion Factor: 1 foot = 0,3048m 

Elevations are in metres above sea level. 

Magnetic declination. 9025'W in 1979
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