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MARGINAL NOTES

Quaternary mapping of the Lightning River NTS map sheet 
(32D/12) was completed in the 1983 field season. Competent 
assistance was provided to the authors by A.J. Monid and P,C. 
Szarka. The marginal notes were assembled by C.L Baker.

Mapping involved the examination and assessment of materi 
als as they occur in natural and man-made exposures, such as 
river and creek banks, roao cuts and excavations. These were 
supplemented by: traverses along abandoned drilling and lumber 
ing trails; test pitting; Ihe use of hand augers; and soil probing 
equipment.

Extensive use was made of aerial photographs at the scale of 
1:15 840 and 1:63 360. The present study provides additional 
detail and local control to the regional work of Boissonneau (1965) 
published at a scale of 1:506 880. An engineering geology terrain 
evaluation map covering the Lightning River area has been pre 
pared Dy Lee (1979).

BEDROCK GEOLOGY

Regional compilation of the bedrock geology has been compiled 
by Lumbers and Milne (1979) and Pyke ei a!. (1973). Synoptic 
mapping of the Lightning River area by Jensen (1982) has allowed 
the recognition of a detailed Precambrian stratigraphy.

The oldest rocks are calc-alkalic basalts, andesites, dacites 
and rhyolites called the Hunter Mine Group by Jensen (1932); 
overlying this group are komaliitic and tholeiitic lavas of the 
Stoughton - Roquemaure Group. These are in turn conformably 
overlain by iron-enriched tholeiitic lavas referred to as the 
Kinojevis Group.

The northern third of the map-area is underlain by the Lake 
Abitibi Batholith, a trondhjemite intrusion of massive to gneissic 
texture. The youngest group in the area is the Destor-Porcupine 
Complex comprised of metasedimentary rocks occurring along the 
route of Highway 101.

The east-west striking branches of the Destor-Porcupine Fault 
Zone are present in the southern half of the map-area (Jensen 
1982) These fault zones may have served as conduits for fluid 
migration and are associated with precious and base metal show 
ings as well as occurrences of asbestos fibre.

SURFICIAL GEOLOGY

A large percentage of the Lightning River area is covered by 
glaciolacustrine material deposited in glacial lakes Barlow and 
Ojibway. However, a regional stratigraphy and glacial history of 
the area has been determined on the basis of detailed mapping, 
examination of materials in section and the interpretation of drill 
logs.

Tne extensive glaciolacustrine cover makes the determination 
of the distribution of Ihe underlying till unit(s) extremely difficult. 
Deglaciation o) the area, and the subsequent lacustrine transgres 
sion took place approximately 10,000 years B.P. (Baker et al 
1980).

All sediments examined during the course of mapping are 
judged to be Wisconsinan in age. Overburden drilling m and 
around the map-area, however, has indicated small pockets of a 
lower till. This tilt is usually separated from the overlying regional 
Wisconsinan till by lacustrine sediments. The age of tne early till 
is unknown, although ii may be the equivalent of the lower till 
encountered in Currie Township by Brereton and Elson (1979).

A regional scale glacial map and interpretation of the report 
area have been published by Boissonneau (1966, 1968). Quater 
nary mapping lo the west of the Lightning River area was com 
pleted by Hughes (1960, 1965) at a scale of 1:126 720, and lo the 
south by Baker et a/. (1980, 1982) at a scale of 1:50 000. Vincent 
and Hardy (1979) have proposed an evolutionary history of glacial 
lakes barlow and Ojibway. the waters of which inundated Ihe area 
following the deglaciation of the area.

ICE FLOW DIRECTION

Striations and associated directional features indicate regional ice 
flow was to the southeast at approximately 1650 az. The range in 
striae measurements was from 1200 to 2000 az. Striae witn a 
southwestern orientation may be the result of an early phase of 
glaciation (Veillette 1983). Ice flow in the 120C to 155C range 
reflects the influence on the glacier by west-northwest trending 
bedrock ridgss.

TILL

The oldest Quaternary deposit in the Lightning River map-area is a 
si'ty sand til! (map unit 3). The till has previously been referred to 
informally as the Matheson formation (Hughes 1959), while Skin 
ner (1973) named its stratigraphic equivalent in the Moose River 
Basin the Adam Till. Till exposures are quite scarce, with the best 
exposures found along lakeshores, river banks and in man-made 
excavations. The till is also well exposed on the bedrock high 
lands which stood above the highest glacial lake level. The 
largest highland areas are: 1) the Ghost Range, in southern Lam 
plugh Township: 2} the area surrounding Trollope Lake in 
Frecheville Township; and 3) along the Holioway-Marnott Town 
ship boundary.

Till on these highland areas appears as a discontinuous 
surface sediment. Thicknesses of between 0.5 m and 1.0 m are 
usual although depths of several metres can occur. Surface expo 
sures of till are highly oxidized and weathered to a depth of about 
0.5 m giving this portion of the till a sandier appearance.

Al a limited number of sections in Lake Abitibi till was seen 
below glaciolacustrine varved clay. North of the lake only one till 
exposure was recorded,

Where fresh (unweathered) till was encountered it was found 
to be aense and massive although fissility was common. The 
abundance of locally derived bedrock, the over-consolidated na 
ture of the till and clast shapes suggest that the till was deposited 
subglacial!/ either as lodgement or subglacial melt-out till.

Exploration drilling carried out across the area has shown thai 
111! underlies large areas of the clay plain and the glaciofluvial 
sediments flanking esker crests. Although frequently encountered 
in the subsurface the till is discontinuous, its distribution having 
been controlled by the bedrock topography and glaciai dynamics

ICE-CONTACT DEPOSITS

The bulk of the ice-contact glaciofluvial deposits in the Lightning 
River area are contained in esker complexes. The larger eskers 
follow the course of eroded bedrock lineaments or faults oriented 
north-south or northwesl-soulheast.

The largest esker system in the map-area is positioned along 
the western boundary from Garrison Township northward through 
the Ab'tibi Indian Reserve No.70. This esker occurs in three 
segments separated oy glaciolacustrine clays. The esker crest is 
visible as a discontinuous, bell shaped ridge standing 5 m to 15 m 
above the surrounding kettled, hummocky topography. Flanking 
those parts of the esker located in IR 70 are deltaic deposits laid 
down as sub-aqueous fans. These fans represent the transition 
trom glaciofluvial to glaciolacustrine deposits. The fans consist cf 
sand with occasional gravelly layers. The southern portion of the 
esker is surrounded by glaciolacustrine deposits reworked by 
eolian activity.

The next largest esker system is positioned in central Hol 
loway Township. This esker is the northern continuation of the 
Boundary esker (Baker er a/. 1982). A 3 km segment of the esker 
crest rises 5 m to 8 rn above the clay plain which onlaps on both 
sides At its southern end the crest terminates in a large delta 
complex north of Mcintyre Lake. It is not clear whether this esker 
continues to the north beneath the clay plain.

Short lengths of esker have been mapped in: 1) the southwest 
corner of Lamplugh Township; 2} east of Swampy Creek, north of 
LaKe Abitibi; and 3) on an island in Okikodosik Bay in the nor 
theastern corner of the map-area.

Ice-contact deltas not associated with eskers occur across the 
southern portion of the map-area The largest deposits are located 
around the edges of tne bedrock highlands in the south-central 
part of the Lightning River map-sheet. These deltas are of two 
types: 1) those built to lake level (Gilbert type); and 2) sub 
aqueous fans constructed in deeper water. Both depositional envi 
ronments are represented in the majority of the deltaic deposits in 
the ares.

Although these deltas mark ice marginal portions during de 
glaciation their isolated nature and the lack of intervening 
morainic features preclude determining Ihe ice front orientation as 
it ablated.

GLACIOLACUSTRINE DEPOSITS

Deposits resulting from the existence of glacial lakes Barlow and 
Ojibway have been named formally the Barlow-Ojibway Formation 
by Hughes (1965). The deposits may be split into two units: 1) 
glaciolacustrine fine-grained sediments (map unit 5) consisting of 
clay, varved clay, and silt; and 2) coarse-grained material {map 
unit 6} made up of sand with minor grave!.

The fine-grained sediments are the most extensive Quaternary 
deposits in tne map-area. These deposits, part of the "Great Clay 
Belt", account for over 80 percent of the surface deposits north of 
Leke Abitibi. South of the lake, the clays surround the rock 
highlands and onlap the glaciofluvial deposits. Excepting thin 
deposits over and adjacent to the bedrock knobs the surface of 
the clay plain is relatively level, Relief on the clay is provided by 
dissection along creeks and rivers in addition to the occasional 
rock protrusion.

The majority of the fine-grained glaciolacustrine deposits are 
varved. Couplet thicknesses, as determined from exposures and 
soil probes, average from 1 to 2 cm but considerable variation is 
present. The thickness of the clays in some areas reaches several 
tens of metres. In general the thickness of the clays, which 
account for the majority of the overburden depth, increases to the 
north.

Coarse-grained glaciolacustrine sediments have two principal 
origins: 1) as a facies of glaciofluvial deposits; and 2) from the 
reworking of till or glaciofluvial deposits in the high energy near 
shore zone as the glacial lake level fell.

In the Lightning River area coarse-grained deposits have been 
mapped as flanking parts of the esker complex extending north 
ward along the western edge of the map-sheet. These 
glaciolacustrine deposits are level surfaced bottomsets in which 
the bedding is generally horizontal. Where the sands thin about 
rock knobs, however, bedding may be conformable with the bed-
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rock topography. The material fines away from the eskers grading 
from proximal fine- to medium-grarned sand with small gravel 
lenses lo distal fine grained sand containing thin silty layers. Till 
and glaciofluvial materials reworked by Glacial lake waters range 
in appearance from stony, poorly sorted diamictons to well sorted 
sands. Modified till, located in pockets on and surrounding bed 
rock highlands, rarely exceeds 1.0 m m depth. Reworked 
glaciofluvial sediments up to several metres in thickness have 
been noted. In places tney are separated from the parent material 
with difficulty, particularly when lexture and internal structures are 
similar.

The highest beach scare in the area occurs south of Collins 
Lake, Garrison Township. Found at a height of approximately 350 
m it represents a transitional stage from Lake Barlow to Lake 
Ojibway (Vincent and Hardy 1979). well developed beach scarps 
and bluffs along the southern edge of the map-sheet are formed 
at about 320 m. This level is correlated to the Angliers Phase of 
Lake Ojibway (Vincent and Hardy 1979) Ice-contact deltas, such 
as those in Harker, Holloway and Stoughton Townships, also 
appear to nave been constructed by a lake at this level.

As the lake levels fell they reworked sand and gravel deposits 
producing offshore bars and beach deposits at scattered levels. 
Erosional scarps of late stage takes have been noted in several 
places around Lake Abitibi. Occurring at elevations belween 275 
m and 290 m a.s.l. tho scarps stand out as steep faces cut into 
the glaciolacustrine clay

EOLIAN DEPOSITS

Eolian deposits (map unit 7) are present on the glaciolacustrine 
sand plain surrounding the esker in Garrison Township. Thin, 
weakly developed eolian deposits also occur on the glaciofluvial 
deltaic material in northern Harker Township. In both instances the

l Bedrock: exposed or very thinly drift covered.

* Not present In the Lightning River area,

SOURCES OF INFORMATION

Topography from Map 32D/12 of the National Topographic Series.
Aerial Photography Ontario Ministry of Natural Resources, Toronto 
anc! National Air Photo Library, Ottawa.
Geology is not tied to surveyed lines. 
Contour interval: 50 feet 
Magnetic declination: 11 C02' in 1974. 
Metric conversion factor: 1 foot = 0.3048 m.

wind has reworked and transposed clean, fine- to medium-grained 
sand,

The dunes in Garrison Township are parabolic in outline and 
are generally less than 8 m in height. Limb, or arm. lengths vary 
from ten lo hundreds of metres Orientalion and internal structures 
of the dunes indicate a paleowind direction from the west- 
northwest.

ORGANIC DEPOSITS

Bog and swamp deposits (map unit 8) are present throughout the 
map-area The organic deposits occur in three saltings: 1) in 
shallow depressions on the clay plain, often surrounding lakes, 2) 
along the course of rivers and creeks; and 3} in smali bedrock 
basins in the highlands.

The organic deposits on the clay plain are usually shallow,- 
forming as a result of poor drainage through the impermeable 
clays. Areas oT organics less than a metre thick are found on the 
surface of the clay plain (map unit 6a) due to the immature nature 
of the drainage network.

Organic deposits along waterways are also thin and of re 
stricted width. The organics developed in situ with only a small 
alluvial component.

The bogs and swamps present in oedrock basins, such as 
those around Trollope Lake, are variable in depth and areal extent. 
Most, however, are thin and of limited size.

ECONOMIC GEOLOGY

Within the Lightning River map-area a moderate quantity of ag 
gregate material is available for development. The majority of the 
sand and gravel suitable for extraction is located in ice-contact

stratified drift deposits. The remainder is present in delta and 
glaciolacustrine sand plains.

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 Lightning River 
area is iow due to the absence of nearby population centres.

The potential for developing large scale aggregate operations 
is high in:
i. the esker in Garrison Township-Abilibi Indian Reserve;
2 esker-delta complex in southwestern Lamplugh Township;
3. ice-contact deposits around the Ghost Range;
4. esker deposits. Holloway Township;
5. several small glaciofluvial and glaciolacustrine deposits in 

Holloway. Marriott, Frecheville and Stoughton Townships.
There is no record of the use of clay deposits in the Lightning 

River area While no site specific testing has been performed to 
assess the local potential, Guillet (1977) noted that the clays in 
the Great Clay Belt are 'generaly limy and of marginal interest for 
clay products'.

The geotechnical properties of varved clays and silts in the 
Lightning River area present some problems in construction. Bear 
ing 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 i960).

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

Peat bogs in the area are generally shallow (less than 2 m 
deep), although several have a large areal extent. Some of these 
may have potential for the development of fuel and/or horticul 
tural pea! moss extraclion at some time in the future.

During The last 20 years, samples 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 recom 
mended (Vagners 1983).

The use of overburden sampling in outlining and defining 
mineral exploration targets is easily accomplished by developed 
technology. Basic to the correct interpretation of glacial drift geo 
chemical data, however, is an undertsianding of ihe processes 
and environments that produced the units sampled.

REFERENCES

Baker, C.L, Seaman. A.A and Steele. K,G.
1980; Quaternary Geology of the Ramore Area. Districts of Coch 

rane and TimisKaming: Ontario Geological Survey, Prelimi- 
' nary Map P 2361, Geological Series. Scale 1:50 000. Geol 

ogy 1679.
Baker, C.L, Steele. K.G. ana Seaman. A.A,
1982: Quaternary Geology of the Magusi River Area Cochrane and 

Timiskaming Districts: Ontario Geological Survey. Mao 
P.2483, Geological Series-Preliminary Map; Scale 1:50 000. 
Geology 1979. 1980.

Boissonneau, A N
1965: Surficial Geology, Algoma-Cochrane; Ontario Department ot 

Lands and Forests; Map S365. scale 1 inch to B miles or 
1:506 680

1965: Glacial History of Northeastern Ontario l, The Cochrane-
Hearst Area; Canadian Journal of Earth Sciences, Vol.3,
p.559-578. 

1968: Glacial History of Northeastern Ontario. II, The Timiskaming-
Algoma area: Canadian Journal of Earth Sciences. Vol.5,
p. 9 7-109.

Brereton, W.R. and Elson, J.A
1978; A Late Pleistocene plant-bearing deposit in Currie Township, 

near Matheson, Ontario; Canadian Journal of Earth Sci 
ences, Vol.16, p. 1130-1136.

Eden, W.J.
1955: A Laboratory Study of Varved Clay from Steep Rock Lake,

Ontario; Amer. Jour. Science. Vol.253, p.659-674. 
1964: Earth flows at the Beattie Mine Quebec, Canada; Canadian

Geotechnical Journal, Vol.1, p. 104-114.

Hughes. O.L
1959: Surficial Geology ol Smooth Rock and Iroquois Falls Map 

Areas, Cochrane District, Ontario: unpublished Ph.D. thesis. 
University o! Kansas, Lawrence. Kansas, I90p.

1960: Surficial Geology of Kirkland Lake, Timiskaming and Coch 
rane Districts. Ontario: Geological Survey of Canada Map 
1-1960.

1965: Surficial Geology of Part of Ihe Cochrane District, Ontario, 
Canada; p.535-565 in International Studies on the Quater 
nary, Wnght, J.E. and Frey, D.G., editors, Geological Society 
of America Special Paper 84.

Jensen, L.S.
1982: Precambrian Geology of the Lightning River Area, Cochrane 

District; Ontario Geological Survey Map P.2433. Geological 
Series - Preliminary Map, scale 1:63 360 or 1 inch to 1 mile. 
Geology 1973.

Lee. H.A.
1979: Northern Ontario Engineering Terrain Study. Data Base Map,

Abitibi. Ontario Geological Survey, Map 5028. Scale 1:100
000.

Legget, R.F. and Eden, W.J.
1960: Soils Problems in Mining on the Precambrian Shield; the 

Engineering Journal, Vol.43, p.81-87.

Lumbers, S.B. end Milne, V.G
1978: Ontario Geological Map; East Central Sheet; Ontario Geologi 

cal Survey, Map 2393, scale 1 inch to 16 miles.
Pyke, D.R., Ayres, L.D., and Inness, D.G.
1973: Timmins-Kirkland Lake, Cochrane, Sudbury and Timiskaming 

Districts; Ontario Division of Mines, Map 2205, Geological 
Compilation Series, scale 1 inch to 4 miles. Geological 
compilation 1970-1971.

Skinner, R.G.
1973: Quaternary Stratigraphy of the Moose River Basin, Ontario;

Geological Survey of Canada, Bulletin 225, 77p., 6 plans
and sections.

Vagners, U.J.
19fi3; Quaternary Geology of the Matheson and Lightning River 

Areas. District of Cochrane; p.101-103 in Summary of Field 
Wo'k, 1963, by the Ontario Geological Survey, edited by 
John Wood, O.L. White, R.B. Barlow and A.C. Colvine, On 
tario Geological Survey, MP 116, 313p.

Veiflette, J.J.
1983: Les pot is glaciaires au Temiscamingue; une chronologie 

relative, p. 187-196 in Current Research, Part A. Geological 
Survey of Canada, Paper 83-1A.

Vincent, J.S, and Hardy L.
1979: The evolution of glacial Lakes Barlow and Ojibway, Quebec

and Ontario; Geological Survey of Canada, Bulletin 316,
I8p.

v.^
•^ 

N,

^ ^.

o
C'J

t,-
~Y 
^

SYMBOLS

Geological boundary 
^ (observed or 

interprelsd)

Glacial striae 

Shorebluff cr scarp

Beach ridge or 
near-shore bar

Esker: direction of 
flow known

Kettle hole

Sand dune   outline 
of dune

Small bedrock 
outcrop

Sand or gravel pit

CREDITS

Geology by U.J. Vagners. S.J. Courtney and assistants, 1983.

Every possible effort has been made to ensure the accuracy of 
the information presented on this map; however, Ihe Ontario Min 
istry of Natural Resources does not assume any liability for errors 
thai may occur. Users may wish to verify critical information; 
sources include both the references listed here, and information 
on file at the Resident or Regional Geologist's office and the 
Mining Recorder's office nearest the map area.

This project is part of Operation Black River-Malheson (BRIM) 
which was funded equally by the Ontario Ministry of Northern 
Affairs and the Ontario Ministry of Natural Resources.

Issued 1985

Information from this publication may be quoted if credit is given. 
It is recommended that reference to Ihis map be made in the 
following form:

Vagners U.J. and Courtney, B.J.
1985: Quaternary Geology of the Lightning River Area, Dislncl o( 

Cochrane: Ontario Geological Survey, Geological Series - 
Preliminary Map P.2734. Scale 1:50 000. Geology 1983.


