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MARGINAL NOTES

Quaternary mapping of the Kirkland Lake NTS map sheet 42A/1 com 
menced during the 1978 field season and was completed in the summer 
of 1979. The author was assisted by K. G Steele and D. J. Sharpe (both 
of whom supplied data through independent mapping) as well as Anne 
Britton, J. E. Campbell and G. M. Werniuk. Mapping involved the exami 
nation and assessment of materials as they occur m natural and man- 
made exposures, river and creek banks, road-cuts, and excavations. 
These were supplemented by traverses along abandoned drilling and 
lumbering roads and by test pitting, as well as by the use of hand augers 
and soil probing equipment Extensive use was made of aerial photo 
graphs at the scales of 1:15 840 and 1:36 360. The present study pro 
vides additional detail and local control to the mapping of Hughes (1960) 
and the regional work of Boissonneau (1965aand b).

BEDROCK GEOLOGY

Regional compilation of the bedrock geology has been completed by 
Lumbers and Milne (1978) and Pyke et ai, (1973). Interpretation of Pre 
cambrian stratigraphy in the Kirkland Lake district has been undertaken 
by Ridler (1970. 1975) and Jensen (1976, 1977, 1978. 1979) Geologic 
reports cover the map area, except for Dunmore and Terry Townships

Ultramafic, mafic, and intermediate, metavolcanics underlie a large por 
tion of the Kirkland Lake map sheet. Felsic 'lietavolcanics commonly oc 
cur in narrow bands. These assemblages are of Early Precambrian (Ar 
chean) age and represent the oldest bedrock in the study area. Above 
these metavolcanics are the interbedded metasedirnents and metavol 
canics of the Timiskaming Group, These rocks host the main gold ore ot 
the Kirkland Lake camp and trend northeastward from Kenogami Lake 
past the town of Kirkland Lake to Gull Lake. Archean mafic intrusive 
rocks occur as a series of outcrops extending northwest from the north 
ern edge of the Timiskaming Group through Teck, Grenfell, and Maison 
ville Townships. Additional areas of exposure of this rock are located in 
northeastern Eby Township and to either s de o! the southern portion of 
the Burt-Holmes Township line Early Precambrian felsic intrusive rocks, 
the second most prevalent lithology, form the bedrock along the majority 
of the western edge of the map-area, including most of Holmes, Dun 
more, and Terry Townships. Other outcrops are located in Gross, Blain, 
and southern Eby Townships, and alona the Bernhardt-Maisonville 
Township line. Middle to Late Precambrian felsic intrusive rocks predo 
minate in Marquis and Otto Townships. Middle Precambrian rocks are 
represented in the area by Huronian (Cobalt Group) sediments, which 
form a band trending southward through Lee, Bompas, and Burt Town 
ships, where they narrow and swing southwest into Holmes and Flavelle 
Townships.

SURFICIAL GEOLOGY
Mapping and regional interpretation of glacial deposits was first carried 
out by Hughes (1956, 1959, 1965) and Bossonneau (1966, 1968). Vin 
cent and l lardy (1979) have proposed a derailed history of glacial lakes 
Barlow and Ojibway, which flooded much c- the area. All surficial materi 
als encountered during (he present field investigations are deemed to be 
Late Wisconsinan in age, although the possibility exists that older sedi 
ments (Missinaibi Formation) may be encountered in boreholes (Brere 
ton and Elson 1979). A radiocarbon da'.e of 9990-^260 years B.P. 
(BGS 552) on peat material collected in the Larder Lake map-area gives 
a minimum date for deglaciation of the region.

Striae, chatter marks, flutings and associated directional indicators 
show that glacial movement across the map area was in a suuth-soulh- 
east direction (1650 azimuth).

Till
A stony, silty sand till (map-unit 2). locally silty or gravelly, is widespread 
in the area. Hughes (1959) informally referred to the unit as the Matheson 
formation, and Skinner (1973) named its stratigraphic equivalent the 
Adam Till. This till is best exposed in areas r bove the clay plain, such as 
the district to the northwest of the Town of Kirkland Lake and on the Co 
balt Group rocks in Burt, Bompas, and Lee Townships. The till typically 
occurs on bedrock outcrops as a thin, discontinuous veneer, usually less 
than a metre thick, although depths of several metres are common. Till 
thicknesses of 0.5 m or less are generally highly oxidized, loose, and 
sandy Fresh material is highly compactec and dense. Occasionally a 
faint jointing is noted by way of staining wnere groundwater movement 
through the till has occurred.
Estimates of stone content of the till are usually 20-40 percent This vari 
ance is largely attributed to the nardness of underlying bedrock litholo 
gy. Marked differences exist in the rounding of the clasts in the till. The 
slates and argillites of the Cobalt Group (Gowganda Formation) are an 
gular and exhibit a conchoidal fracture. Metasedimentary and metavol- 
canic rocks are chiefly subangular to subrounded, whereas pebbles and 
cobbles of felsic and mafic intrusives are often subrounded.

Ice-Contact Deposits
Located throughout the map-sheet, the ice-contact glaciofluvial deposits 
(map unit 3) reprnsRnt KRveral depositional environments. Predominant 
among these are the esker and esker-delta complexes, which traverse 
the area either northwest-southeast or north-south. This mirrors the re 
gional pattern of faults or lineaments along which, in some cases, ero 
sion has created bedrock valleys. The mos;t extensive esker-delta sys 
tem ib that which begins at the southern ecge of the map sheet in Blain 
and Marquis Townships and continues northward past Kenogami and 
Sesekinika Lakes, where its position is marked by the route of Highway 
11. Deltas, formed during the retreat of the ice, are marked by significant 
widenings of the esker such as occur at the southern edge of the map- 
area and in east-central Eby Township. A nuar-continuous occurrence of 
deltaic accumulation is seen in Grenfell Township between Kenogami 
Lake and Sesekinika Lake. The surface of the delta, which is composed 
of sand with gravel lenses, ranges from level to hummocky and is pitted 
with kettles. The crest of this esker shows intermittently along its length. 
Generally, the crest rises only to a limited height above the surrounding 
sediments and for the most part is rounded, this is due to wave washing 
of glacial lakes Barlow and Ojibway.

Located in the extreme northeast corner of the map sheet is a large del 
taic accumulation developed on either side of the Airport esker. A nota 
ble occurrence o* this feature is a well developed ice-contact face lo 
cated to the north of Lawgrave Lake. This represents an ice-marginal 
position during deposition of the material. Tne surface of the delta com 
plex is for the most part level, except for numerous large kettles that are 
adjacent 10ttie crest o1 the esker or its buried continuation.

A third esker system occurs in Dompas and Lee Townships, where it fol 
lows Tomwool Creek southward, then crosses the drainage divide. From 
there it is confined to a valley running parallel and to the west of one oc 
cupied by Sarsfield and Burt Creeks. The e^ker is thin, generally of low 
relief, and is multi-crested for much of its length. Associated deltaic de 
posits and reworking by falling lake levels have caused a lateral accre 
tion of the deposits.

Several smaller eskers, often with no identit aofe central ridge, are pres* 
ent within the map-area. The largest of these is located wittiin the town 
limits of Kirkland Lake (Teck Township), stretching in a discontinuous 
manner from Perron Lake to Winnie L ake.

A large area of deltaic glaciofluvial sand wit -. occasional surface pockets 
of gravel, which occupies approximately twelve and a half square kilo 
metres, is centred on Lillord and Nausikae Lakes (Lee Township). To 
pography in the southern half of this feature varies from gently rolling to 
lightly hummocky. Relief is greater in the northern half of Ihe deposits: 
this possibly reflects the underlying bedrock geology.
Kame and kame terrace deposits usually are of limited areal extent and 
are dispersed across the map-area (with higher concentration of map- 
pable occurrences in the southeast quadra.it). This may in part be due to 
two controlling factors: 1) a more extensive road network has been de 
veloped in this district, thus increasing thi- probability of encountering 
these small deposits in exposures; and/or 2) the moderate to high topog 
raphy of the area favours the deposition of such features. Development 
of additional access over the remainder of the map sheet,- in particular 
the highlands northwest of Kirkland Lake, would probably uncover more 
kame deposits.

Glaciolacustrine Deposits
As the ice front retreated to the north, Lake Barlow, called Lake Ojibway 
at its later stage, inundated the area. During early deep-water stages of 
the lake, glaciolacustrine clays and silts (map unit 4) were deposited, 
usually as varves. The areal distribution of these sediments is largely con 
fined to land presently below 320 m (1 050 itjet) a.s.l. These deposits oc 
cur as plains of limited area in the southeast corner of the area and in 
associated pockets: 1) in the Kirkland Lake--Swastika region; 2)to ei 
ther side Of Highway 11, north of Kenogami .ake. Thicknesses vary con 
siderably over short distances; however, there is a general deepening ot 
the varved material to the south, as the deposits become more extensive 
and form the northern edge of the "Little Clay Belt". Proximal varves 
composed of fine to coarse sand with couplet thicknesses in excess of 
0.1 m were noted at a limited number of sites. Far more common are 
varve thicknesses of 3-4 mm to 6-7 cm. Gcxi exposures of deep-water 
glaciolacustrine sediments are limited, due to the shallow depth of inci 
sion of the creeks and rivers.
As the level of lakes Barlow and Ojibway fei:, high-energy environments 
thai existed in the nearshore and shallow-water zones developed beach 
scarps and reworked previously deposited materials. Glaciofluvial de 
posits and thin sandy till were highly rnoc'fied by this reworking. The 
combination of this rewuiking and the receding lake produced off-lap 
ping fine to medium sands, with occasions' minor gravel, circumjacent 
lo ice-contact deposits. Wave action on till ran produce a variety of end 
products, ranging from clean, well sorted sand through a near-massive, 
stony diamicton. The depths to which sediments may accumulate vary 
from several metres when esker sand and gravel provides a nearby 
source to a thin veneer formed from eroding rill.

The largest continuous deposit of shallow-water sand occurs in a swath 
along the western side of the map sheet through Terry and Dunmore 
Townships, and hence parallel to the Englehart River, which splits the 
sand plain (5 km wide) in half. The source of this sand, which achieves 
thicknesses in excess of 15m, lies to the north and west of the map- 
area. Its origin appears tied to one or both of the following factors: 1) an 
esker, which terminates 5 km west of Man-nil Lake, Lee Township, de 
bouching significant amounts of material that was subsequently carried 
down the Englehart River valley; and/or 2) a recessional halt of the gla 
cier in the Ramore map sheet to the north, -at which time the sediment 
discharge from the ice migrated southward.

Relatively few beach ndges (erosional or depositional) exist in the study 
district: this makes local and regional correlation difficult. The highest 
scarp observed was approximately 350m *l 150 feet) S.S.I, with other 
groupings present at 328 m (1075 feet) and 305 m (1000 feet) a.s.l. Up 
lo four distinct lerraue levels can be defined 3iong the edge of the Engle 
hart River valley in Burt and Holmes Townships. These lie between 
290m (950 feet) and 305m (1000 feet) a.si and probably represent a 
tributary to a late stage of Lake Ojibway.
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Fluvial Deposits
Huvial deposits (map unit 6) developed from the reworking of 
glaciofluvial material in drainage channels of glacial lakes Barlow and 
Ojibway are present in Bompas and Burt Townships Emplacement of 
these deposits took place relatively rapidly, as lake levels fell lo occupy 
a series of progressively lower draining valleys. Esker sand and gravel 
was the source of the material in Bompas Township, whereas the depos 
its located to the southwest of Burl Lake appear to have been derived 
from an adjoining ice-contact feature of deltaic origin.

Eolian Deposits

Eolian deposits (map unit 7), generally in the form of parabolic dunes, 
have developed on the sand plain located along the western edge of the 
map area. Dune heights commonly exceed 15 m and, as a result of the 
coalescence of several dunes, reach lengths greater than 3km. Dune 
dimensions decrease south of Dunmore Township, due to the limited 
fetch of the wind across the relatively narrow sand plain in the area. Pa- 
leo-wind direction as indicated by dunes is identical to that of the pres 
ent day, from the west-northwest,

Alluvial and Swamp Deposits

Large areas of swamp and bog deposits (map onit 8) arc located on the 
poorly-drained impermeable clays of Blain, Eby, and western Otto Town 
ships. Additional major areas of organic accumulation 9xist in Dunmore 
and Terry Townships, where swamp development atop fine-grained 
sand has, in some cases, served to separate and surround dunes. Other

notahle occurrences are found in bedrock depressions throughout the
area.;

Alluvjal deposits (map unit 9) are restricted to limited accumulations
along river and stream courses. Usually deposits are narrow; however,
alluvium deposited along the Englehart River Hood plains stretches for
approximately 18 km and reaches widths of 0.7 km.

Mine Tailings

Located about the Town of Kirkland Lake, mine tailings or slimes (map 
unit 10) consist of rock ground to the fine sand range. The deposits have 
a level surface and occupy the lowlands between rock outcrops.

ECONOMIC GEOLOGY
Large reserves of sand and gravel occur within the map boundaries. The 
bulk ol this aggregate material is located within ice-contact features, no 
tably eskers, with smaller amounts present in fluvial deposits.

The Highway esker, the course of wtiich is followed by Highway 11, cur 
rently produces the bulk of the material being extracted. Here, as in 
other eskers, gravel-rich facies occur in the crest and in the up-ice 
(northern) side of ice-marginal deltas. Several pits visited in this esker 
were capable of producing Granular A and all have a size distribution to 
allow the production of Grar.^ar C. Arsas of high potential for large 
gravel-ricti reserves are 1 1)tre Airport esker in the areas surrounding 
Dorothy, Lawgrave, and Edwards Lakes; 2)ltte jiurlhwest sitte ul the 
glaciolluvial deposit southweet of Burt Lake; 3) the glaciofluvial (esker)

and fluvial (spillway) deposits that extend northward from the 
Burt-Bompass Township line through Lee Township to the map bounda 
ry. The large areas ot shallow-water, fine- to medium-grained sand may 
be used as a source of fill or sub-base, however, silt content and com- 
pactional difficulties are problems to be expected.

Pits excavated in fluvial deposits exhibit a high degree of sorting and 
grading, both vertically and horizontally, Esker material ranges from well 
to poorly sorted sand and gravel, whereas, of all aggregate deposits ex 
posed, kames demonstrated the poorest consistency.

All pits within the map-area operate on an "on demand" basis and are 
thus m use only sporadically. With this level of demand, reserves are iar 
in excess of foreseeable local requirements.

A regional study of clay composition by Guillet (1977) has shown line- 
grained glaciolacustrine sediments to bc limy, and hence unsuitable for 
clay products. Since specific testing has not been carried out at any 
specific sites within the map area, the possibility of a commercial-grade 
clay source cannot be ruled out.

No commercial extraction of peat takes place in the Kirkland Lake map- 
area, although Ihe areal fixlent of Ihe larger hogs may allow for Ihip con 
sideration. The Ministry of Natural Resources operates a peat-cutting 
site in Dunmore Township to supply the Swastika Nursery, Burt Town 
ship.
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SYMBOLS

Geological boundary 
(observed or inter 
preted)

Geological boundary 
(gradational)

Glacial striation with 
ice movement direc 
tion indicated

Fluting

Shore bluff or scarp

Meltwater channel: 
direction of flow indi 
cated

Esker; direction of 
flow known

Kettle hoJe 

Ice-contact slope

Sand dune: outline of 
dune, crest only

Small bedrock out 
crop

Sand or gravel pit 

Peat pit

Ministry of Hon- James A c - Auld
. . Ministw
Natural ^ , ^ n ,^Dr. J. K. Reynolds 
ReSOUrCeS Deputy Minister

Ontario
ONTARIO GEOLOGICAL SURVEY

PRELIMINARY MAP P. 2382
GEOLOGICAL SERIES

QUATERNARY GEOLOGY OF
THE

KIRKLAND LAKE 
AREA

DISTRICT OF TIMISKAMING

CD 
N) 
LO

Mile 1

Scale: 1:50 000

o l Mile

Metres 1000 l Kilometre

NTS Reference: 42A/1
ODM-GSC Aeromagnetic Map: 289G

ODM Geological Compilation Map: 2205

 OfvlNR-OGS19BO

Parts of this publication may be quoted if credit is given and the malerial 
is properly referenced.
This map is published with the permission of E. G Pye, Director, Ontario 
Geological Survey

l-TlW t sVvK- A M U-(-Js|

LOCATION MAP SCALE 1: 1 584000

LEGEND

CENOZOIC

QUATERNARY 

RECENT

Mine excavations, tailings

Alluvial deposits: mainly sand and silt with minor 
gravel

Swamp deposits: mud. muck, peat

PLEISTOCENE

Eolian deposits: fine to medium sand

Fluvial deposits: sand, gravel

Glaciolacustrine shallow water deposits sand with mi 
nor gravel

Glaciolacustrine deep-water deposits: clay, varved 
clay, silt

lce-contacl deposits:
3 Undifferentialed: sand, gravel, cobbles
3a Eskers 1 sand, gravel
3b Kames: sand, gravel, cobbles, boulders
3c Deltaic: sand with minor gravel

Till: stony, silty sand till

Bedrock drift complex
1 a Abundant bedrock exposures with thin cover 
1 b Extensive but discontinuous drift cover, in places 

sufficiently thick to subdue the bedrock topogra 
phy

Notes

Materials have been mapped as they occur at a depth of one metre. 
Within compound units, the stratigraphically lowest material is prevalent 
at a depth of one metre, although overlying deposits may locally thicken 
to excess of 1.0 m.

Compound units list material in descending stratigraphic order. The last 
material listed is the one most extensive over the area outlined.

Shallow-water lacustrine sand (unil 5) is commonly associated with lil 
(unit 2) because of reworking of the latter by lake action. This has not 
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 deposits, locally deepening, de 
veloped on glaciolacustrine deep-water clay and 
varved clay

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

4/2/lb Deep water lacustrine clay and silt, overlying till bc 
drock complex

2/1 a . Thin discontinuous till overlying bedrock
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