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MARGINAL NOTES

INTRODUCTION
Quaternary geological mapping of the Belleville NTS map sheet (31C/3) 
was completed by the author during 1981, assisted by J S. Ross, T S. 
Russell and C R. Buulay

Field work involved the examination of natural and man-made expo 
sures. Hand augers and soil probes were used to gather additional data. 
Examination and sampling of the surficial sediments was done primarily 
alnng township roads and, when necessary, on private land with the 
landowner's permission. Supplementary information was obtained from 
water well records. Air photgraphs were used extensively to delineate 
map unit boundaries.
This area was previously included in a regional study of southern Ontario 
by Chapman and Putnam (1951, 1966) and later mapped in more detail 
by Mirynech (1978} for the Geological Survey of Canada.

The purpose of the present mapping is to update previous studies and 
provide more up-lo-date information in a format consistent with similar 
Studies throughout the province.

BEDROCK GEOLOGY
The bedrock geology of the area was described by Liberty (1961) and 
has recently been mapped in more detail by Carson (1981).

Three Precambrian inliers (unit i) of primarily granitic composition are 
found in the area, Two are 3.5 km and 2.0 km northwest of Shannonville. 
The third inlier -is found 4 km northeast of Ameliasburg, All have been 
streamlined to some degree by glacial movement, 
Four Middle Ordovician bedrock formations (unit 21 underlie the remain 
der of the map-area. The following brief descriptions of the bedrock for-
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matons are condensed from Carson (1981)

The lowest Paleozoic bedrock formation exposed in the area is the litho 
graphic to sublithographic limestone of the Gull River Formation outcrop 
ping along the Salmon River, northwest of Foxboro, and in the floor of the 
Point Anne Quarry.
The overlying Bobcaygeon Formation consists primarily of fine to me 
dium crystalline limestone, fine- to medium-grained calcarenite and fine 
crystalline to sublithographic limestone. It is widespread in the areas 
flanking the Salmon River, extending through Point Anne to Ox Point, 
Smaller exposures occur around the Precambrian inliers northwest of 
Shannonville.
Overtying the Bobcaygeon Formation is the Verulam Formation which 
underlies most of the northern two-thirds and all of the eastern portion of 
the map-area. This formation consists of fine crystalline limestone, bioc 
lastic limestone and s.hale.
The remaining southern portion of the map-area is underlain by the Lind 
say Formation, composed mainly of fine to medium crystalline limestone 
with shaly partings and sublithographic to finely crystalline nodular and 
shaly limestone.
These bedrock formations provide the main topographic control, being 
at or very near (within 1 m) the surface throughout most of the map-area. 
The exception is the area of relatively thick drift northwest of Belleville.

QUATERNARY GEOLOGY
Glacial Geology
Glacial sediments on the surface consist primarily of a silty sand to 
sandy silt tiH of Late Wisconsinan age A drift complex northwest of Belle 

ville, which attains 60 m in thickness, may be related to the Oak Ridges 
Moraine, the main bulk of which lies to the west.

Glacial striae and drumlin orientations indicate the mapr glacial ice 
movement was from the northeast trending, at 210" in the northern por 
tion and shifting to about 240" in the southern portion of this area. This 
ice movement deposited a thin discontinuous till cover over the entire 
map-area.

The presence of a finer textured clayey silt till near Wallbridge indicates 
a younger local ice advance from the southeast. Additional evidence for 
this later ice movement out of the St. Lawrence River valley include: gla 
cial striae (trending 250C to 280D) overprinting the striae from the north- 
northeast, glacial fluting north and northwest of Belleville, at near right 
angles to drumlin orientation; and water well data showing the presence 
of a complex sedimentary succession below lacustrine deposits in the 
Wallbridge-Foxboro area.

Based on the above evidence and other supporting data from outside 
the Belleville area the terminal position of this last ice readvance is be 
lieved to be in the Wallbridge-Foxboro area

Ice movement directions in the southern portion of the map-area (trend 
ing approximately 235D to 2400 ) are similar for both ice advances; the 
movement of each was controlled by the Lake Ontario basin.

The chronology of lacustrine events in this area is unclear, being compli 
cated by ice activity near the Rome outlet and St. Lawrence valley areas, 
and by isostatic rebound across southeastern Ontario.

Till
Tilt (unit 3) in the area was primarily deposited by the glacial ice advanc 
ing from the north-northeast. It is a sandy silt to sitty sand till with a mod-

erate stone content. This till, after deposition, was partly eroded and 
modified by lacustrine activity.

Glaciofluvial Deposits
Deposits of glaciofluvial sediments (unite 5 and 6) are rare in this area- 
One esker is traceable from Picton into the Wellington map-area to the 
south. Small masses of ice contact sediments occur along bedrock es 
carpments in Prince Edward County, one approximately 1 km west of 
Desmorestville, and another about 3 km west-southwest of Rednersville.

Water well records show that there are deposits of glaciofluvial sands 
and gravels buried under till and/or glaciolacustrine deposits northwest 
of Belleville.

Glaciolacustrine Deposits
Raised shoreline features (unit 9) are present in the area at elevations of 
approximatley 168 m (550 feet), 114m (375 feet), 99 m (325 feet) and 91 
m (300 feet) above sea level. The scattered nature and poor develop 
ment of these beach deposits suggests that water levels at these eleva 
tions were of short duration. Glacial Lake Iroquois was the highest glacial 
lake to cover the entire area Mo shoreline deposits record this event 
since the highest point (168 m near Wallbridge) is still 35 m below this 
water level.

Shallow water sands and silts (unit 8) are scattered in local pockets 
throughout this area. Small deposits occur near raised shorelines and in 
areas of thicker drift.

Deeper water silts and clays (unit 7) are more extensive They are con 
centrated in areas near the shore oi the Bay of Ouinte and in areas of 
thicker drift.

Eolian Deposits
Two small eolian deposits (unit 10) have been recognized in this area, 
one north of Crofton and another at Wallbridge. The sparcity of wind 
blown deposits indicates rapid stabilization of surface deposits by vege 
tation as lake levels dropped or very wet initial climatic conditions.

Bogs and Swamps
Peat and muck deposits (unit 12} are common through the area, The 
largest concentrations occur in the Big Swamp and the Little Swamp, 
and in large marshes near Big Island and Huffs Island, all in Prince Ed 
ward County.

Modern Alluvium
Scattered deposits of modern alluvium (unit 13) are present throughout 
the area. The most extensive deposits occur along the Salmon and Moira 
Rivers and are composed of a upwards fining sequence, grading from 
gravels at the base to organic-rich muds at the surface.

ECONOMIC GEOLOGY
Sand and gravel deposits are sparse in this map-area, being restricted 
to small abandoned beaches and bars. Many of these deposits have 
been excavated, and others contain small pits which are intermittently
active.

The Paleozoic bedrock is used for several industrial mineral products. 
Major quarrying operations are located at Point Anne in a quarry oper 
ated by Standard Aggregates Limited, and at a quarry 0.4 km north of 
Picton operated by the Lake Ontario Cement Company. A number of 
other small quarries are located in the map-area, but most are either

abandoned or intermittently used for the production of crusjned stone.

In areas of Prince Edward County where bedrock is weathered into a 
rubbly deposit up to 2 m in thickness, the rubble is sometimes removed 
for aggregate or fill. Areas where this stripping is taking place are shown 
on the map by pit symbols in bedrock areas. Problems occur in the reha 
bilitation of these pits because of the lack of suitable back fill material,

Several large peat deposits in Prince Edward County show potential for 
economic development although there are at present no active peat op 
erations.
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Glacial striae, direc 
tion ol ice movement 
known or assumed

Drumlins or drumlinoid 
ridges

Fluting

Esker; direction of (low 
known or assumed

Terrace escarpment, 
fluvial

Rock scarp 

Raised shoreline 

Geological boundary

Sand and/or gravel 
pit; active, abandoned

Quarry: active, aban-
-CL doned

Units not present in this map-area
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Contour interval- 50 feet
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CREDITS

Geology by J.G. Leyland and assistants, 1981.

Every possible effort has been made to ensure the accuracy of the in 
formation presented on this map; however, the Ontario Ministry of Natu 
ral Resources does not assume any liability for errors that may occur. 
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references listed here, and information on file at the Resident or Regional 
Geologists office and the Mining Recorder's office nearest the map- 
area
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