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MARGINAL NOTES

Mapping was done during parts of the summers of 1970 and 1971 under 
the supervision of G.J. Burwasser. Assistance was provided by J.S. 
Hancock, G.C. Hulger, and J.J. Pinch. Field techniques included hand 
augering, soil probing, test pitting, the examination of river cuts, road 
ditches, and other man-made excavations such as pipeline trenches and 
areas of open-pit mineral extraction. Additional information was obtained 
from Ontario Water Resources Commission well records, gravel pit descrip 
tions, and bore hole records on file at the Ontario Department of 
Transportation and Communications. Bore-hole and test-pit records were 
courteously supplied by local mining companies and engineering consultants. 
Extensive use was made of air photographs on scales of l inch to l 410 
feet and l inch to 5,550 feet.

Bedrock Geology and Topography: The Sudbury Basin is bounded on the north 
and west by Archean felsic igneous rocks and on the south and east by 
Huronian sedimentary rocks. Concentric rings of late Precambrian felsic 
and mafic rocks (Nickel Irruptive) form the rim of a topographic as well 
as a geological basin thai, contains metasediments and rnetavolcanics. 
Outcrop is extensive outside the basin and nearly continuous along tKe rim. 
Within the rim, sedimentation during the Quaternary Period buried the 
bedrock with varying types of unconsolidated sediments, which at a few 
sites exceed 400 feet in thickness. Structures within tht- basin are 
strongly reflected by their topographic expression. The folded and 
faulted Chelmsford sandstone outcrops along the southeastern bank of the 
Vermilion River as a series of plunging synclines, anticlines, and drag 
folds in which the upended strata Eorm ragged ridges. The Onaping tuffs 
northwest of the river form a wall that is, in part, an eroded fault-line 
scarp. Most water courses throughout thp area are fault controlled or lie 
along the traces of eroded diabase dikes. Northwest of the basin the 
felsic igneous rocks create a rugged topography containing numerous small 
isolated lakes. The metasediments and rnetavolcanics southeast of the 
basin Eorm a move open upland with thicker buL Still discontinuous 
Quaternary cover. The more resistant gabbro intrusions north and north 
west of Coniston appear as high, rounded, rock knobs projecting above the 
upland.

Surficial Geology: Units are designated with numbers to indicate origin 
and one or more letters to indicate material, morphology or other 
significant information. Where a unit is of mixed origin or is gradatlonal 
such that no arbitrary separation, however carefully defined, could convey 
the proper relationship, a hyphenated symbol is used (i.e., lb-5a represents 
bedrock that is extensively but discontinuously covered by lacustrine clay 
and silly clay In sufficient thickness to subdue the bedrock topography). 
Where it is desirable Lo indicate the nature of the next lower unit as well 
as the surficial one, a diagonal is used between the two symbols (i.e. 
9a75b represents a recent swamp overlying glaciolacustrine silt and silty 
fine sand).

Much of the map-area consists of outcropping or thinly drifL-covered 
bedrock. Southeast of the Sudbury Basin silty fine sand and clay of 
glacial and glaciolacustrine origin is present In widely separated patches. 
South and southwest of the basin sandy till in more contiguous distribution 
Is prevalent. To the northeast, silt, sand, and Lill mantle the bedrock. 
The remaining bedrock outside the basin has an irregular cover of till, 
modern swamps and colluvium. In the basin centre silt and clay fill 
erosional spaces between the eroded strata of the Chelmsford Formation. 
The hills north of Vermilion Lake have a fine-grained, lacustrine 
sedimentary cover up to 10 feet thick. In the vicinity of Hanmer., 7 to 
10 feet of lacustrine silt and sand cap the bedrock highs. South of 
Whitson and Garson Lakes modern colluvium and thin outwash sands subdue 
the bedrock topography, but are usually too discontinuous to be mapped as 
individual units.

Bouldery sandy till is thinly spread throughout the map-area. 
Morainic masses occur southwest of Windy Lake, in the townships of Hess, 
Harty, and Foy, southwest of Capreol, and in the vicinity of the Sudbury 
Airport. The moraine southwest of Capreol has been identified by 
Koissonneau as the Cartier I Moraine implaced from the north-northeast 
about 9,500 years ago during the formation of the post-Algonquin lakes. 
Where observed, in cuts, the till consists of a medium! to fine sand matrix 
that contains cobblee and boulders up to li inchc-:; in diameter with a 
general clast orientation of S35-50W, To the north-northeast, behind the 
moraine, ice-contact material was deposited during the retreat phase which 
succeeded the Cartier I maximum. This area is characterized by deposits, 
in which extreme variation in material size occurs over short distances; 
interspersed with these art-as of drift are protruding bedrock knobs.

Moraines in the northern townships may be correlative with the Cartier 
I Moraines but no attempt was made to establish this. These masses appear 
to be the hummocky deposits left by a nearly stagnant ice sheet. Southwest 
of Windy Lake a pre-Cartier morainic buildup occupies an eroded contact 
zone within the nickel irruptive. The weaker rocks of the transition zone 
allowed the formation oF a channel now filled with collapsed iee-conLact 
deposits. The moraines near the airport are in two separate areas and are 
not easily recognized since they are small and have suffered some modifi 
cation. They represent an ice advance to the southwest that overrode the 
large glacioaqueous complex northeast of Falconbridge. The till is a 
compacted sand and gravel containing boulders up to 2,5 feet in diameter.

The extensive deposits of sand and gravel between Garson Junction and
Wanapitei Lake represent a deltaic outwash complex divided by eskerine 
material within a 150-foot deep channel possibly formed as a tunnel valley 
beneath a glacier. The outwash and eskerine material grades from coarse 
grave l, and sand near Howland Bay to medium and fine sand between 
Falconbridge and Garson Mine. From Garson Mine to Garson Junction the 
sand becomes fine to very fine. Exposures in the sand pit near Garson 
Junction have revealed sedimentary structures indicating that deltaic 
deposits from the northeast are intertongued with Cine sandy outwash, also 
deltaic., from a second source to the southwest. An excavation in outwash 
sand and gravel on the Sudbury Crown Game Preserve exposed striae and 
bedrock molded by ice moving toward N23E, probably the second source 
mentioned above. North of Junction Creek and in the vicinity of New 
Sudbury the fine outwash sands are transitional to lacustrine sands. The 
change is gradational.

North of Hanmer the gravelly outwash delta deposited from the north 
has been modified by lake, action and covered by varying depths of lacustr 
ine material. The Canadian National Railways pit at Suez exposes 20 feet 
of bedded medium outwash gravel and medium to fine sand overlain by 3 to 
5 feet of fine lacustrine sand. The 30-foot thick deposits of outwash 
sand and gravel that surround Capreol are impounded by the Cartier I 
Moraine although at some earlier time the Vermilion River apillway breached 
the moraine south of the town through channels approximately 90 feet above 
the present surface of the Capreol plain. Sandy outwash from this source 
has been spread along the northern rim to the southeastern corner of 
Morgan Township. It is joined aL various points by the outwash brought 
into the basin through southeast-trending, fault controlled channels from 
the Cartier I(?) morainic belt.

Thp terraces on the large outwash dell a in Dnwl 1 ng Township farm a 
se rles of steps descending from l, 050 feet at the western margin to 940 
feet at the eastern margin. The outwash channel, presently occupied by the 
Onaping River, is crossed at Levack by a system of eskers and outwash 
channels trending southwest, i.e. parallel to the regional direction of ice 
movement. Water wells in the area i nd i cate till beneath 25 to 35 feet of 
cobbly sandy outwash. Northwest of Levack the Onaping channel Is connected 
to an area of hummocky moraine (Cartier I?) by outwash deposits thinly 
overlying the bedrock.

Glaciolacustrine deposits cover most of the basin floor. To the east 
approximately 5 feet of sand and silty fi ne sand cove r the thick outwash 
deposits uf the Hanmer plain. These deposits in turn overlie thick lacust 
rine clay and silt units reported in test holes. In the basin centre, silt 
and silty fine sand predominate on the surlace; increased sand content is 
reported to depths of 10 to 25 feet, underlain by clay that extends to 
more than 100 feet below the surface. Bedrock is generally encountered 
between 125 and 150 feet below the surface and is, in many places, overlain 
by 2 to 10 feet of gravel (origin unknown). South of the Whitson River, 
clayey silt is more common and the depths to bedrock often exceed 150 feet. 
In areas restricted by the upended Chelmsford strata, massive or varved 
clays extend to the surface. In the western end of the basin, clay and 
clayey silt characterize the lacustrine sediments. Varved clays near 
Larchwood were deposited between a tec p rock f ac t? s and art- severely limited 
in lateral extent. SouLh of the Vermilion River in Dowling Township mixed 
silt and clay cover the bedrock hills with 2 to 10 feet of unstratified 
material. Along the northern shore of Vermilion Lake up to 45 feet of clay 
has been reported.

Economic Geology: Sand far fill is readily available from outwash deposits 
and Recent river alluvium throughout the map-area. Gravel pits have been 
located in the major outwash areas. Major crushing operations have been 
carried out on the Onaping delta, in the eskers near Levack, In the eskers 
and outwash near the Sudbury Airport and in the outwash on the Hanmer plain. 
Deposits that have experienced significant depletion include the eskers and 
outwash northeast of Levack, the older alluvium northwest of Levack, and 
the outwash in the vicinity of New Sudbury. Developed areas that still 
have reserves of granular material include the ice-contact deposits south 
west of Levack, the outwash delta in Dowling Township (especially in parts 
of lots 5,6, and 7, Cone. 2 and. 3), the outwash and ice-contact deposits 
between Garson Mine and. Falconbridge, the ice-contact material south of 
Bowland Bay, and the outwash delta south of Onwatin Lake. The material 
from the Sudbury Airport to Falconbridge also has potential as a future 
supply oC granular material.
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Cultural features
lOa Constructional; concentrate stock piles

tip heaps, large fills 
lOb Depositional; tailings ponds, sewage

lagoons j settling basins

Swamp deposits*: mud, muck, peat
9a Inadequately drained basins, many

connected by ephemeral streams 
9b Mixed paludal and modern lacustrine

sediments in areas of marshy
overgrowth, and recently exposed
lake bottoms

Undifferentiatcd deposits*: colluvium on 
eroded valley walls, thin alluvium 
in small streams

Modern alluvium: silt 
7a Sand and grave l 
7b Mainly sand

sand, gravel

Older alluvium: silt, sand, gravel, present
in elevated stream terrace remnants 

6a Sand and gravel 
6b Mainly sand

PLEISTOCENE

Glaciolacustrine deposits 
5a Clay and silty clay 
5b Silt and silty fine sand 
5c Sand

Glaciofluvial deposits: sand, and gravel
Aa Valley trains, terraces
4b Deltaic deposits
Ac Deltaic deposits modified by lake

action, transitional to lacustrine- 
deposits

Ad Mainly sand
Ae Mainly gravel

Ice contact deposits: kame moraines, eskers, 
tunnel valley deposits, gravel, sand, 
till

Till: bouldery sandy gravel 
2a Cartier I Moraine** 
2b Unidentified moraine

Bedrock-drift complex
la Bedrock exposed or very thinly drift

covered 
lb Extensive but discontinuous drift cover,

in places sufficiently thick to subdue
bedrock topography

Notes: * Not all indicated.
** See also marginal notes.

Compound units i.e. 9a75b represents a 
recent swamp overlying glaciolacustrine 
silt and silty fine sand.

16-5a represents bedrock that is extensively 
but discontinuously covered by lacustrine 
clay and silty clay in sufficient thickness 
to subdue the bedrock topography.

*
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SYMBOLS

Geological boundary, actual or interpreted, 

Sand or gravel pit.

Glacial striation with orientation: ice movement 
direction i ndicated; direction unindicated.

Esker with current direction Indicated.

Terrace escarpment.

Current direction In meltwater channels.

Short line joining 2 areas means rock types at 
each end of line are same, although one code may 
be missing.
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