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LEGEND

CENOZOIC
QUATERNARY 

RECENT

Alluvial deposits; mainly sand and silt with minor 
gravel

Swamp deposits' mud, murk, peat

PI EISTOCENT

Lolian deposits' fme- to medium-grained saind

*Fluviat deposits, sand, gravel

GldciolaciJstnne shallow water deposits sand with
minor gravel

Glaciolacustrine deep-waiter deposits 1 day, varved 
clay, silt

Ire-Contact deposits:

3 Undifferentiated sand, gravel, r.obbles
3a Eskers- sand, gravel
3b Kames' sand, gravnl, robhlas, houlders
3c Deltaic' sand with mmnr gravel

Till stony, siHy sand nil

Bedrock drift complex

la Abundant bedrock exposure with thin cover 
Ib Extensive but discontinuous drift cover, in places 

sufficiently thick to subdue the bedrock ionography.

* Not present m the Magusi River area

NOTES

Materials have been mapped as they occur at a depth ol one metre. 
Compound units iisl material in descending stratigraphic order. The last 
material listed is the one most extensive over the area1 outlined and is 
prevalent at a depth of one metre, although overlying deposits may 
locally thicken to excess of i .0 m.

Shallow-water lacustrine sand (unit 5) is commonly associated with till 
(unit 2) because of reworking of the latter by lake action. This has nol 
been indicated on the map, in order to simplify map unit labels. For ex 
ample, a map division labelled 2/1 a could be represented 5/2/1 a

Compound Units-Examples

8/4 Thin peat and muck aeposits, locally deepening, developed on 
glaciolacustrine deep-water clay and varved clay

7/5 Eolian sands derived from underlying lacustrine or ice contact 
sand, mainly in durie form

4/2/1 b Deep-water lacustrine clay and silt, overlying till bedrock com 
plex

2/1 a Thin discontinuous till overlying bedrock

SYMBOLS

Geological boundary 
(observed or interpret 
ed J

Geological boundary 
(gradalional)

Glacial striae: relative 
age of intersecting 
striae shown where 
discernible

Fluting

Shore bluff or scarp

Beach ridge or near 
shore bar

Meltwater channel: di 
rection of (low known, 
unknown

Esker, direction of flow 
indicated

Kettle hole 

Ice-contact slope 

Trend of moraine crest

Sand dune: outland of 
dune, crest only

Small bedrock out 
crop

Sand or gravel pit

MARGINAL NOTES

Quaternary mapping of the Magusi River NTS map sheet (.32 D/5) was 
completed in the I960 field season after having been initiated the previ 
ous year Competent assistance was provided lo the authors by P M 
Eblirig, L.J Kerr Lawson J.E. Campbell, and Anne Britton. Mapping in 
volved the examination and assessment of materials as they occur in 
natural and man-made exposures such as river and creek banks, road 
cuts, and excavations. These were supplemented by traverses along 
roads, abandoned drilling 1 and lumbering trails and by test pitting, as 
well as by the use of hand augers and soil probing equipment. Remote 
areas in the northeastern quadrant of the map-area were investigated 
using helicopter support Extensive use was made of aerial photographs 
at the scale of 1' 15 B40 and 1:63 360 The present study provides addi 
tional detail and local control to the regional work of Boissonneau (1965a 
and b) published at a scale of 1:506 880 An engineering geology terrain 
evaJuation map for the Magusi River area has been prepared by Lee 
(1979).

BEDROCK GEOLOGY
Regional compilation of the bedrock geofogy has been completed by 
Lumbers and Milne (1979) and Pyke et al. (1973). With the exception of 
Holloway and Marriott Townships, geoJogic reports covering the area 
have been produced by the Ontario Geological Survey (formerly Ontario 
Division of Mines). Synoptic mapping in the Magusi River area by Jensen 
(1978, 1979, 1980) has allowed Ihe recognition of a Precambrian vol 
canic stratigraphy.

The oldest volcanic sequence within the map-area is the Kinojevis 
Group, a member of the Archean age Abitibi Upper Supergroup (Pyke 
and Jensen 1976) The group is described by Jensen (1980) as Mg-rich 
and Fe rich tholeiitic basalt with minor tholeiitic andesite, dacite and 
rhyolite Hows. Conformably overlying these rocks is the Blake River 
Group which occurs south of a line drawn from northwest Bisby Town 
ship to the northeast corner of the map sheet This group consists of 
calc-alkalic Dasalt : andesite, dacite and rhyolite flows, and pyroclastic 
rocks with minor Mg rich tholeiitic basalt. Both groups are intruded by 
gabbro and diorite bodies. These mafic intrusives are most frequent in 
the eastern half of the map-area. This may in part be a reflection of lim 
ited bedrock exposure in the western part of the area due to extensive 
overburden cover Reisic i'ntrusives, granodiorite, quartz diorite, and

"rhyolite domes occur primarily in the B.iake River Group in east- central 
Clifford Township and about Clarice Lake A large granitic body, how 
ever, is located m the Kinojevis Group in Garrison Township. Diabase 
dikes, ranging in orientation from northwesterly to nortneaster-ly, transect 
all of the above rock types.

SURFICIAL GEOLOGY
Deglaciation of the Magusi River Region took place a minimum of 10 000 
years before present based on a radiocarbon date from Boston Town 
ship 12 km south of the map-area (Baker 1980) Although all sediments 
viewed on surface and in section are |udged to be Wisconsinan in age, 
there.exists the possibility that pockets of older Missinaibi Formation may 
be present at depth (Brereton and Elson 1979) Boissonneau's 
(1966,1968) regional scale glacial map and interpretation followed 
Hughes' (1956, 1960, 1965) mapping of the contiguous area to the west. 
Vincent and Hardy (1979) have proposed an evolutionary history of gla 
cial lakes Barlow and Qjibway the waters of which inundated the area 
during the retreat of the ice

Till

Till (map un-t 2), widespread throughout the map-area, has previously 
been referred to informally as the Matheson formation (Hughes 1959). 
while Skinner (1973) named its stratigraphic equivalent the Adam Till. 
The till appears as a discontinuous surface sediment in the rock high 
lands particularly in the southeastern quadrant, the southwest corner of 
the area and in central Garrison Township The till is texturally a silty 
sand to sand material containing 20 to 40 percent clasts.

The majority of exposures of fresh till show the material to be dense and 
massive although fissility is common The abundance of locally derived 
bedrock, the overconsolidated nature, clast shapes, and surface mark 
ings suggest this material to be deposited subglacially either as lodge 
ment or subglacial melt-out tili. In a number of instances stratified or 
banded till was encountered. While clast shape was similar to that of 
subglacial tills, thin layers of sand to sandy grit detined bedding Such 
material is considered to represent a flow till having or.ginateo on the 
glacier surface and subsequently "flowed" downslope and been sub 
jected to processes which produced sorting and stratification

Tilt thicknesses of between 0.5 and 1.0 m are usual although depths of 
several metres are common Surface exposures of till are highly oxidized 
and weathered to a depth of about 0.5 m giving this portion of the till a 
sandier appearance, The ice that deposited the till advanced southeast 
across the area (azimuth 166 3), as determined from striae, chatter 
marks, fiutings, and grooves.

Ice Contact Deposits

Two large esker systems contain the bulk of the glaciofluvial ice-contact 
deposits (map unit 3) in the Magusi River map-area The larger of these, 
the Munro Esker trends northward through Esker Lakes Provincia 1 Park 
then northwestward to Garrison Township A feature of the Munro Esker 
is a 3.5 km branch protruding northward through Elliot Township lo the 
west of Ghost Lake. Seismic work (Hobson and Lee 1967) and explora 

tory drilling has shown that the esker follows the course of a fault con 
trolled buried bedrock valley, Bathymetry measurements of the kettle 
lakes in Clifford Township have revealed depths of 43.9 m. The Munro 
Esker vanes .from 2 to 5 5 Km in width and generally stands 20 to 30 m 
above the flanking glaciolacustrine plains,

The Boundary esker is located near the provincial borde r along the 
southern edge of the map-area and trends north-northwest exiting the 
area in Holloway Township For the majority of its length it has a distinct 
multi-ridged crest with the esker achieving heights ol 45 m This esker 
has an average width of less than 1 km. however, in Holloway Township 
it widens to 3 km, perhaps due to deposition in front of the ice as Ihe gla 
cier stabilized during its retreat

Parts of several small eskers are present throughout the area, The larg 
est of these is located in Ben Nevis and Katrine Townships.

The topography of the eskers ranges from well defined crests (map unit 
3a) flanked by kettles to rolling terrain. The crests were found to be 
stacked, upward fining gravel to sand sequences with individual units 
thinning to the south. The crests are surrounded by hummocky terrain 
(map unit 3a.c) consisting primarily of sand although thin layers of grav 
el, usually close to the crest, are occasionally encountered. Level sur 
faced ground composed of sand with rare thin layers of coarse or gritty 
material has been mapped under the general heading of deltaic (map 
unit 3c). These sediments represent bottornsets of sub-aqueous fans or 
deltas and as such display horizontal bedding except where influenced 
by the bedrock surface.

Several morainic ridges exist on the eskers These ridges are oriented in 
an east-west direction. Two r^dges located on the Munro Esker were lest 
pitted and found to consist of fme- to medium-grained sand. This com 
bined with their elevation would suggest deposition in a near ice, deep- 
water, low energy environment The most pronounced morainic ridge, 
marking an tee retreat position, is located in Harker Township southwest 
of Harker Lake. Here a ridge 7 to 8 m ;n height, composed of coarse 
grained sand and gravel, sits on a level to hummocky sub-aqueous fan- 
delta. The southern edge of the deposit consists of sand which grades 
northward into coarse gravelly material. This deposit formed m a re-en 
trant in the glacier front which in turn allowed a small esker, running 
northward from Imperial Lake, to develop.

Glaciolacustrine Deposits
Deposes resulting irom the existence of glacial lakes Barlow and Qjib 
way have been named formally the Barlow-Ojibway Formation by 
Hughes (1965). The deposits may be split into two divisions; 1) glaciola 
custrine fine-grained sediments (map unit. 4) consisting of clay, varved 
clay, and silt; and 2) coarse-grained material (map unit 5) made up of 
sand with minor gravel

The line-grained deposits lorm the southern rim of the "Great Clay belt' 
and occur in two areas divided by the Munro Esker. The mosl extensive 
deposits are located in Harker, Elliott; and Tannahill Townships with 
clays in the surrounding townships being restricted to the low ground 
between rock knobs. West of the esker, in Bisley and Thackeray Town 
ships, rock protrusions through the clay are nume'ous. Sediments, 
which are usually varved, are poorly exposed due to lack of dissection 
by drainage channels and 6 thin cover of organic material. Varve thick 
nesses as determined from soil prooes are on the order of 1 to 2 cm but 
considerable variation is present. The thickness of clays has -been found 
in boreholes to exceed 30 rn in several townships in the western half of 
the map sheet. In some instances this occurred close to bedrock out 
crops illustrating the rugged nature of the buried bedrock topography

Coarse-grained glaciolacustrine sediments have two principle origins- 1} 
as a facies of glaciofluvial deposits, and 2) reworking of till or 
glaciofluvial deposits in the hjgh energy nearshore zone as the glacial 
lake level fell. The former is best developed on either side of the Munro 
Esker and along the southern half of The Boundary esker. The deposits 
are frequently level surfaced bottomsets in which the bedding is gener 
ally horizontal, however, where the sands thin about rock knobs layering 
may be conformable with the bedrock topograpny. The material fines 
away from the eskers grading from a fine- to medium-grained sand with 
small gravel lenses on the proximal side to fine-grained sand containing 
thin silty layers on the distal side The transition from sandy to fine- 
grained sediments is-usually abrupt on the surface due to onlapping 
clays covering the gradational contact. Till and glaciofluvial material re 
worked by glacial lake waters range in appearance from a atony, poorly 
sorted diamicton lo well sorted sand. Modified till is commonly located in 
pockets on and surrounding bedrock highlands with" such deposits 
rarely exceeding 1.0 m in depth, Reworked glaciofluvial sediments are 
developed up to several metres in thickness and in places are separated 
from the parent material with difficulty, particularly when texture and in 
ternal structures are similar,

Wave washed scarps attributed to the earliest (highest) levels of Lake 
Barlow are found in the Workman, Pushin, and Lawson Hills areas of Kat 
rine and Ben Nevis Townships. These scarps occur at an elevation of ap 
proximately 381 m above sea leve 1 in Katrine Township and appear at 
progressively higher elevations loward the northeast along the line of 
maximum tilt (Vincent-and .Hardy 1979), A well defined set of erosional 
scarps exists on both sides of the HollowayMarriott Township line also at 
an elevation of approximately 381 m. The greater relative isostatic uplift 
in the northern part of the map-area would preclude the same lake stage 
being responsible for both the southern and northern scarp-sets.

A well developed beach formed by erosion of glaciofluvial material is 
present on the Boundary esker in Holloway Township The scarp is at ap 
proximately 320 m and smaller, low relief (1 to 2 m) off-shore bars occur 
lo the south and east al elevations ranging from 305 to 320 m

Brief stabilization;-, ui me la*e during its regression are recorded at nu 
merous loca^ris and elevations in the form of boulder beaches, washed 
outcrops, and 'Sag concentrates Correlation of these fragmentary fea 
tures may in future allow a detailed lake stage chronology to be devel 
oped

Eolian Deposits
Eolian deposits (map unit 7) are well developed along the length of the 
Munro Esker, preferentially on- the eastern side. Wind action has re 
worked tine- to medium-grained sand of glaciofluvial and glaciolacust 
rine origin Tne mosl extensive eolian deposits are located in Arnold and 
Clifford Townships where parabolic dunes, commonly coalescing, reach 
heights of 10 m and have lengths in excess of 1 km, Dunes greater than 
15 m in height are developed on the esker in Thackeray Township, Or 
ientation and internal structures of the dunes indicates a paleowind di 
rection from the west-northwest.

Alluvial and Swamp Deposits
Bog and swamp deposits (map unit 8) are scattered throughout the 
map-area with the largest occurrences located on the impermeable gla 
ciolacustrine clay and fine-grained sands adjacent to the Munro Esker. 
Pockets of organic materials less ihan a metre thick occur on the surface 
of the clay (map code 8/4) due to the immature nature ot the drainage 
network, Swamp deposits also occur in small bedrock basins such as 
those found in the highlands of Ben Nevis and Pontiac Townships.

Alluvial deposits (map unit 9) of notable depth are restricted, in occur 
rence to the flood plams of the Magusi River and McDiarmid Creek. The 
composition of the alluvium, organic rich clayey silt with minor sand, 
reflects the fact that the water courses traverse lacustrine plains.

ECONOMIC GEOLOGY
Within the Magusi River map-area a large quantity of aggregate material 
is available for development: a significant percentage is high grade. The 
vast majority of the sand and gravel suitable for extraction is located in 
ice-contact stratified drift deposits, The remainder is present in deltas 
and glaciolacustrine sand plains. Material suitable for production of 
coarse aggregate, including Granular A and 16 mm crushed stone, can 
be expected in the crests of eskers (map unit 3a) and on the proximal 
side of ice-contact deposits Deposits containing large volumes of 
gravel rich material are: 1) the Munro Esker from Arnold to Garrison 
Townships; 2) the Boundary esker from Ossian to Holloway Townships; 
3) an unnamed esker located in northern Katrine and southern Ben Nevis 
Townships, and 4) an ice-marginal (deltaic) deposit positioned about 
Harker Lake, Harker Township- The esker-delta deposits (map unit 3a,c) 
are likely to contain a limited percentage of gravel, hence, pits operating

in them can be expected to produce fine aggregate such as Granular C. 
Deposits of deltaic origin (map unit 3c) and shallow-water glaciolacust 
rine sand are of limited economic use. Although these sediments are 
used locally for fill, the good sorting of the material makes compaction 
difficult and silty layers in the glaciolacustrine material results in prob 
lems with frost heaving

The demand for aggregate in the Magusi River area is low due to the 
lack of nearby population centres. To date only small pits have been de 
veloped to supply material for local access and timber roads

There is no record of use of clay deposits of the Magusi River area. While 
no site specifte testing has been performed to assess the local potential. 
Guillet (1977) found that the clays of the Great Clay Belt are "generally 
limy and ot marginal interest for clay products".

None of the numerous peat bogs within the map-area has been commer 
cially developed for extraction of horticultural peat moss or fuel pro 
ducts.
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