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MARGINAL NOTES

Geological mapping of tne Winchester area involved In  re- 
examinatipn of part of the area mapped by A.E. Wilson (19*0) for 
the Geological Survey of Canada (GSC), and later included in her 
major pu W i c ali on on the geology of the Ottawa - St. Lawrence 
lowland (Wilson 1946). The lowland is characterized by Paleozoic 
bedrock transected by a system of normal faults striking northeast 
to southeast.

The mwn physiographic feature is the South Nation River, 
which flows northeastward through the map area. The southeasi- 
ern part of the area forms part of the Glengarry Till Plain; the 
norihwestern part of the area forms pan of the Winchester Clay 
Plain, and contains drumlins of the North Gower Drumlin Field; and 
the extreme southwestern part of the area forms part of the 
Edwardsburg Sand Plain (Chapman and Putnam 1951, 1966),

Paleozoic bedrock outcrop is sparse to moderale, and con 
sists of areas of pavement (within which quarries have been 
developed) and scattered exposures in river valleys. Excavation to 
a depth of up to 4 m for the natural gas pipeline of Trans Canada 
Pipelines Limited resuiied in the availability ol bedrock exposure 
along much of the pipeline route in the west-central part of the 
map area.

Surficial deposits have a maximum thickness in the order of 
50 m. They consist of till (which occurs as till plains, sometimes 
drumlinized). ice-contact stratified drift, and marine (Champlain 
Sea) clay, sand, and gravel; and Recent alluvial sand and silt and 
organic bog deposits (Richard 1982).

Drillholes of significant depth in the map area have been 
located as follows: the Nestle Jackson No. l well (DH-Wi-1 on the 
map face) was drilled to a depth of 239.3 m in Winchester 
Township (concession IV, lot 18); Dames and Moore Limiled drill 
hole RH-4 (DH-WI-3) (Bond and Greggs 1976, p.21-22) was drilled 
to 228.3 m in Matilda Township (concession VIII,lot 2); and Dames 
and Moore Limited drillhole RH-5 (DH-WI-4) was drilled to 94.5 m 
in Winchester Township (concession l, lot 8). In addition, the 
Ontario Ministry of Transportation and Communications drilled 2 
holes at locality Winchester 113 (DH-WI-2) (Mountain Township, 
concession VIII, lot 10), to a maximum depth of 10-9 m (Rogers 
1981).

PALEOZOIC STRATIGRAPHY

The logs for Consumers' Gas Company wells (drilled in Russell 
Township to the north) indicate that the maximum thickness of 
Paleozoic rock occurring in the Winchester map area is approxi 
mately 560 m.

The common occurrence of normal faults within the map area 
has resulted in exposure of Paleozoic rock at various levels within 
the middle pan of the sequence.

Equivalent Paleozoic rock units occur in the Montreal area, 
and units equivalent to those of the upper part of the Ottawa - SI. 
Lawrence Lowland sequence occur in southern Ontario wes! of the 
Frontenac Axis. Liberty (1967) has recommended the application 
of the lithostratigraphic nomenclature from the latter region to the 
Ottawa - St. Lawrence Lowland. The current mapping supports this 
recommendation, and usage of the terms "Gull River Formation", 
*Bobcaygeon Formation", 'Verulam Formation", and "Lindsay For 
mation", is therefore adopted; they correspond to Units A to C, 
Unit D, Unit E, and Unit F, respectively, of Williams and Wolf 
(19B2, p.133). It is recommended that the name "Ottawa" be 
elevated to Group status.

COVEY HILL FORMATION (CAMBRO-ORDOVICIAN)

A thickness of 11.3 m of feldspathic conglomeratic quartz sand 
stone unconformably overlying the Precambrian basement, and 
tentatively assigned to the Covey Hill Formation (Unit 1) as pro 
posed by Williams, Rae, and Wolf (1984), was intersected in the 
bottom of the GSC Russell well (drilled in Russell Township to the 
north}, and logs for Consumers' Gas Company holes in the same 
area suggest that the total thickness is approximately 23.5 m. The 
unit neither outcrops nor is interpreted to subcrop beneath surficial 
deposits in the map area.

NEPEAN FORMATION (CAMBRO-ORDOVICIAN)

The Nepean Formation (Unit 2) (Wilson 1946, p.10-12) does not 
form part of the bedrock surface in the map area, but it is 
Interpreted to occur beneath younger Paleozoic units. A total 
thickness of 148.1 m was intersected in the GSC Russell well.

The formation consists of fine- to coarse-grained quartz sand 
stone, with interbeds up to a few metres thick of quartz-pebble 
conglomerate, and is noncalcareous in the lower part and partially 
calcareous in the upper part. The sandstone is well to poorly 
sorted, laminated, and white to light grey, green, and brown in 
colour. The quartz grains are rounded to subrounded.

The Nepean Formation is equivalent to the Cairnside Member 
of the Chateauguay Formation of the Montreal area (Clark 1966).

MARCH FORMATION (LOWER ORDOVICIAN)

The March Formation (Unit 3) (Wilson 1946, p.12-14) does not 
form part of the bedrock surface in the map area, but it Is 
interpreted to occur beneath younger Paleozoic units. A thickness 
of 12.6 m of section intersected in the bottom of Dames and 
Moore Limited drillhole RH-4 has been assigned by Bond and 
Greggs (1976. p.22) to the Oxford Formation, based on redefinition 
of the lower and upper contacts of the March Formation (Greggs 
and Bond 1971; Bond and Greggs 1973). The current mapping 
suggests this 12.8 m section could more appropriately be referred 
to the March Formation.

The formation consists of interbedded quartz sandstone, 
sandy dolostone, and dolostone. The lower contact is the base of 
the lowermost dolomitic bed, and the upper contact is the top of 
the uppermost sandy bed.

The March Formation is equivalent to the Norton Creek Mem 
ber of the Chateauguay Formation of the Montreal area.

OXFORD FORMATION (LOWER ORDOVICIAN)

The Oxford Formation (Unit 4) (Wilson 1946, p.H-16) outcrops in 
the western part of the map area. Excluding the 12.6 m section 
referred to above, a total thickness of 173.4 m was intersected in 
Dames and Moore Limited drillhole RH-4.

The formation consists of light to dark grey, sublithographic to 
fine crystalline dolostone. The weathered surface is light grey to 
buff to reddish brown. Stromatolites and calcile-filled vugs are 
common

The Oxford Formation is equivalent to the Beauharnois Forma 
tion of the Montreal area.
ROCKCLIFFE FORMATION (MIDDLE ORDOVICIAN)

The Rockcliffe Formation (Unit 5) (Wilson 1946, p.17-19) outcrops 
in the southwestern part of the map area. A thickness of 45.1 m of 
the formation was intersected in the top of Dames and Moore 
Limited drillhole RH-5.

The formation consists of interbedded light greenish grey 
quartz sandstone and green shale. A basal conglomerate occurs 
locally. Interbeds of calcarenite (the St. Martin Member: Clark 
1972, p.62) and silty dolostone occur in the upper part of the 
formation.

The Rockcliffe Formation is equivalent to the Laval Formation 
of the Montreal area. 
GULL RIVER FORMATION (MIDDLE ORDOVICIAN)

The Gull River Formation (Unit 6) outcrops in the central part of the 
map area, and is interpreted to subcrop beneath surficial deposits 
in the extreme southeastern part of the area. A total thickness of 
48.8 m was intersected in the GSC Russell well.

The lower member of the formation corresponds to Units A 
and B of Williams and Wolf (1982, p.133); the 2 units are here 
combined because of their lithological similarity. The member 
consists of Interbedded silty dolostone, lithographic to fine cry 
stalline limestone, shale, and fine-grained calcareous quartz sand 
stone. A black ostracod-bearing shale approximately 1 m thick 
described by Raymond (1911, p.190) is the basal bed of the 
member The upper contact is the top of the uppermost dolomitic 
bed.

The upper member of the formation (Unit C of Williams and 
Wolf 1982) consists of lithographic to fine crystalline limestone. 
The upper contact of the upper member is the top of the upper 
most lithographic bed.

The silty dolostones of the lower member are sublithographic 
to fine crystalline, calcitic to noncalcic, and thin- to thick-bedded. 
Fresh surfaces are pale greenish grey to medium grey, and weath 
ered surfaces are buff to reddish brown. Conchoidal fractures and 
calcite-filled vugs are common.

The limestones of both members are medium- to thick- 
bedded, and intraclasts are common. Oolitic interbeds approxi 
mately 50 cm thick occur. Fresh surfaces are brownish grey to 
dark grey, and weathered surfaces are bluish grey. White calcite 
'eyes' commonly occur, resulting in 'birdseye' texture, and the 
upper beds of the upper member contain abundant Tetradium.

The Gull River formation is equivalent lo the Parnell a and 
Lowville Formations of the Montreal area,

BOBCAYGEON FORMATION (MIDDLE ORDOVICIAN)

The Bobcaygeon Formation (Unit 7) (Unit D of Williams and Wolf 
1982) outcrops in the central part of the map area- A total thick 
ness of 85.0 m was intersected in the GSC Russell well.

Two members of the formation can be distinguished in the 
Ottawa - St. Lawrence Lowland. The lower member consists of 
sublithographic to fine crystalline limestone, and the upper mem* 
ber of calcarenite with interbeds of sublithographic to fine cry 
stalline limestone and shale. Chert occurs throughout as nodules 
up to 20 cm in diameter, and beds and lenses up to 5 cm thick.

The sublithographic to fine crystalline limestones are thin- 
bedded to massive, and have grey to brownish grey fresh sur 
faces and bluish to brownish grey weathered surfaces The cal- 
carenites are thin-bedded to massive, and have light to medium 
grey fresh surfaces and bluish to brownish grey weathered sur 
faces; crossbedding, intraclasts, and styloliles are common.

The Bobcaygeon Formation is equivalent to the Leray. 
Ouareau, Mile End, and Deschambault Formations of the Montreal 
area.
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VERULAM FORMATION (MIDDLE ORDOVICIAN)

The Verulam Formation (Unit 8) (Unit E of Williams and Wolf 1982) 
outcrops in the eastern part of the map area. A total thickness of 
32.0 m was intersecled in the GSC Russell well.

The formation consists of interbedded bioclastic limestone,, 
sublithographic to fine crystalline limestone, and shale. The 
limestones are very thin- to medium-bedded, and have grey to 
brownish grey fresh surfaces and bluish grey to brown weathered 
surfaces. Shale interbeds are up to 8 cm thick.

The Verulam Formation is equivalent to the Montreal Formation 
of the Montreal area.

LINDSAY FORMATION {MIDDLE-UPPER ORDOVICIAN)

The Lindsay Formation (Unit 9) (Unii F of Williams and Wolf 1982) 
outcrops in the northeastern part of the map area. A total thick 
ness of 32.0 m was intersected in the GSC Russell well.

The formation consists of interbedded sublithographic to fine 
crystalline limestone (commonly nodular), calcareous shale, and 
calcarenite, l he sublithographic to fine crystalline limestone and 
calcarenite are grey to brownish grey to brown, very thin- to 
thick-bedded, and weather light bluish grey to brown. Shale inter 
beds are up to 5 cm thick.

The Lindsay Formation is equivalent lo the Tetreauville Forma 
tion of the Montreal area.

STRUCTURAL GEOLOGY

The map area is transected by a series of steeply dipping normal 
faults and fault zones striking northwest to northeast. Bedding, 
normally close lo horizontal, often dips steeply adjacent to faults 
and within fault zones. Fault traces are generally straight but are 
commonly curved in the vicinity of fault junctions, which often 
consist of a single fault branching from another fault. A major fault 
junction occurs in the eastern part of Winchester Bog, 5 km 
northwest of Winchester: 3 faults branch to the southwest from the 
junction. The displacement at a fault junction is approximately 
equal to the sum of the displacements along each set of faults 
which branches from the junction.

From the western part of the map area eastward, progres 
sively younger strata are exposed in fault blocks. The total fault 
displacement (easi-side-down) across the area is in the order of 
300 m.

The occurrence of distinctive topographic features in different 
fault blocks is less apparent in the Winchester area than it is in 
other areas of the Ottawa - St Lawrence Lowland In the western 
part of the map area, a topographic low defined by Winchester 
Bog, McLean Drain, and part of the East Castor River is fault- 
controlled.

ECONOMIC GEOLOGY

The Gull River, Bobcaygeon, Verulam, and Lindsay Formations are 
quarried for use as aggregate.

Presently licensed quarries using the Gull River Formation are 
the Winchester Springs Quarry of Cruickshank Construction Limit 
ed (Williamsburgh Township, concession VII, lots 31 and 32) 
(Hewitt and Vos 1972, p.20-21); the Winchester Springs Quarry of 
Warren Paving and Materials Group Limited (Dibblee Construction 
Company Limiled) (Williamsburgh Township, concession VII. lot 
33) (Hewitt and Vos 1972, p.23); and the Chesterville Quarry of 
Cornwall Gravel Company (Winchester Township, concession l. 
lots 17 and 18).

The St. Albert Quarry of A.L. Blair Construction Limited (Finch 
Township, concession XII. lots 7 and 8) (Hewitt 1964, p.41; Hewitt 
and Vos 1972, p.15) uses the Bobcaygeon Formation; the Os 
nabruck Quarry of A.L. Blair Construction Limited (Osnabruck 
Township, concession V, lot 27) uses the Verulam Formation: and 
the Finch Quarry of Robert Greer (Finch Township, concession III, 
lot 23) uses the Lindsay Formation.

Abandoned quarries include the Durham Wells (Hoasic) Quar 
ry of Dibblee Construction Company Limited (Williamsburgh Town 
ship, concession IX, lot 4) (Hewitt 1960, p.82-84).

Future aggregate quarries could be located within the fault 
blocks in which the Oxford, Gull River, Bobcaygeon, and Lindsay 
Formations outcrop. Alkali-reactive beds in the Gut! River and 
Bobcaygeon Formations are unacceptable for use as concrete 
aggregate (Rogers 1983). The Lindsay Formation is less satisfac 
tory as a source of aggregate than the other rock units, due to a 
high contenl of interbedded shale.
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Fault, position 
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indicates 
downthrown side
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'Reference numbers: WI-1 Nestle Jackson No. 1
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Base map from Map 31G/3 (Winchester) of the National Topo 
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Subsurface information mainly from Ontario Ministry of Natural 
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Magnetic declination approximately 13C 20'W in 1981. 
Contour interval: 25 feel. 
Metric conversion factor: 1 foot = 0.3048 m.
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Queenston Formation 1 : red to light greenish grey 
siltstone and shale, with interbeds of silty 
bioclastic limestone In lower part

Carlsbad Formation 1 : interbedded dark grey 
shale, fossiliferous calcareous siltstone, and 
silly bioclastic limestone

Billings Formation 1 : dark brown to black shale, 
with laminations of calcareous siltstone

Eastview Formation': interbedded 
sublithographic lo fine crystalline limestone and 
dark brown to dark grey shale

Lindsay Formation: sublithographic to fine 
crystalline limestone, nodular in part, with 
interbeds of calcarenite and shale

Verulam Formation: interbedded bioclastic 
limestone, sublithographic to fine crystalline 
limestone, and shale

7 Bobcaygeon Formation; interbedded calcarenite 
and sublithographic to fine crystalline limestone

Gull River Formation: interbedded silty dolostone, 
lithographic to fine crystalline limestone, oolitic 
limestine, shale, and fine-grained calcareous 
quartz sandstone

Rockciiffe Formation: interbedded fine-grained 
light greenish grey quartz sandstone, shaly 
limestone, and shale; locally, conglomerate at 
base; mlerbeds of calcarenite (St. Martin 
Member, 5a) and silty dolostone in upper part

LOWER ORDOVICIAN , ^

Oxford Formation: sublithographic to fine 
crystalline dolostone

March Formation2 : interbedded quartz 
sandstone, sandy dolostone, and dolostone

CAMBRO-ORDOVICIAN

Nepean Formation 2: fine- to coarse-grained 
quartz sandstone, partly calcareous in upper part

Covey Hill Formation2 : noncalcareous. 
feldspathic, fine- to coarse-grained quartz 
sandstone and quartz-pebble conglomerate

UNCONFORMITY

PRECAMBRIAN

Undifferentiated metamorphic and igneous
rocks 2 

NOTES
'This unit does not outcrop in this map area. 
*This unit occurs in the map area beneatn younger Paleozoic 
units.
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