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Quaternary mapping of the Kirkland Lake NTS map sheet 42A/1 com- Loke | A Twin 208 /” e = B A ; “Np S
menced during the 1978 field season and was completed in the summer ~ B r— . : ; '

| of 1979 The author was assisled 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 in 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-
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Lumbers and Milne (1978) and Pyke et al. (1973). Interpretation of Pre-
cambrian stratigraphy in the Kirkland Lake district has been undertaken
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by Ridler (1870, 1975) and Jensen (1976, 1977, 1978, 1979). Geologic et ‘ {4 5 L \ _ i S \ N % _ .
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rocks occur as a series of outcrops extending northwest from the north-
ern edge of the Timiskaming Group through Teck, Grenfell, and Maison- S
ville Townships. Additional areas of exposure of this rock are located in pe - 2m X : o ~ . \ il . e ' | L SR, \ Nausikaa -
northeastern Eby Township and to either s de of the southern portion of Marmil N M = L (. K3 Uy Y\ ) s 2\ AR 1 e e 3 W\ ™ - Lake /
the Burt-Holmes Township line. Early Precambrian felsic intrusive rocks, Lok - A i \! k] : Xl 5
the second most prevalent lithology, form the bedrock along the majority s \ '8
of the western edge of the map-area, including most of Holmes, Dun- 3 . : { \ A ¢ ; a3
more, and Terry Townships. Other outcrops are located in Gross, Blain, b\ ety : | = T i : - =Y iy i LEE TP. Lot A
and southern Eby Townships, and alona the Bernhardt-Maisonville S / ! - 5 ; ) . BOMPASTP.
Township line. Middle to Late Precambriar felsic intrusive rocks predo- s : :

minate in Marquis and Otto Townships. hiddle Precambrian rocks are
represented in the area by Huronian (Cobalt Group) sediments, which
form a band trending southward through Lee, Bcmpas, and Burt Town-
ships, where they narrow and swing southwest intc Holmes and Flavelle
Townships.
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fined to land presently below 320 m (1 050 ieet) 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 L_ake. Thicknesses vary con-
siderably over short distances; however, there is a general deepening of
the varved material to the south, as the depcsits 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. Goad 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 feli, high-energy environments
that existed in the nearshore and shallow-water zones developed beach
scarps and reworked previously deposited materials. Glaciofluvial de-
posils and thin sandy till were highly mocified by this reworking. The
combination of lhis reworking and the reccding lake produced off-lap-
ping fine to medium sands, with occasiona’ minor gravel, circumjacent
to ice-contact deposits. Wave action on till ¢an 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 fill.

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 Marmil Lake, Lee Township, de-
bouching significant amounts of material that was subsequently carried
down the Englehart River valley; and/or 2) & 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 ridges (erosional or depositional) exist in the study
district: this makes local and regional comelation difficult. The highest
scarp observed was approximately 350 m (1150 feet) a.s.l. with other
groupings present at 328 m (1075 feet) and 305 m (1000 feet) a.s.l. Up
to four distincl lerrace levels can be defined along the edge of the Engle-
hart River valley in Burt and Holmes Townships. These lie between
290 m (950 feet) and 305 m (1000 feet) a.s.|. and probably represent a
tributary to a late stage of Lake Ojibway.
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Fluvial Deposits

Fluvial 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 to 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 Burt 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 weslern 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 3 km. 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 beg deposits (map unit 8) are located on the
poorly-drained impermeable clays of Blain, Eby, and western Otto Town-
ships. Additional major areas of organic accumulation exist in Dunmore
and Terry Townships, where swamp development atop fine-grained
sand has, in some cases, served to separate and surround dunes. Other

notable occurrences are found in bedrock depressions throughout the
area)

Alluvial 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 flood plains stretches for
approximately 18 km and reaches widths of 0.7 km.

Mine Tailings

Locaied 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 of 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 which 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
werg capable of producing Gianular A and all have a size distribution to
allow the production of Grar ilar C. Areas of high potential for laige
gravel-rich reserves are: 1) tte Airport esker in the areas surrounding
Dorothy, Lawgrave, and Edwards Lakes; 2)the norhwesl side of the
glaciofluvial deposit southwest 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 of 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 in use only sporadically. With this level of demand, reserves are far
in excess of foreseeable local requirements.

A regional study of clay composition by Guillet (1977) has shown fine-
grained glaciolacustrine sediments to be 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 the areal exlent of the larger bogs may allow for this con-
sideration. The Ministry of Natural Resources operates a peat-culting
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 bluttf or scarp

Meltwater channel:
direction of flow indi-
cated

Esker: direction of
flow known

Kettle hole
ice-contact slope

Sand dune: outline of
dune, crestonly

Small bedrock out-
crap

Sand or gravel pit

Peat pit
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