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13 **Queenston Formation: red to light
greenish-grey siltstone and shale, with interbeds
of silty bioclastic limestone in lower part
12 **Carlsbad Formation: interbedded dark grey
shale, fossiliferous calcareous siltstone, and
silty bioclastic limestone
11 **Billings Formation: dark brown to black shale,
Buaie with laminations of calcareous silistone
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sublithographic to fine crystalline limestone and
G dark brown to dark grey shale
MIDDLE - UPPER ORDOVICIAN
a9 &g- ST -,:: . \ ! llaau i o i : t
Butternut |\ StRegmdkwomene £ 0 N & Gedre ™ 9 Lindsay Formation: sublithographic to fine
o sland’ 'mab-ﬁe@yr'_?'/ ; . R B inte crystalline limestone, nodular in part, with
" . : : \ aiiCodre interbeds of caicarenite and shale
- MIDDLE ORDOVICIAN
5

Verulam Formation: interbedded bioclastic

lig o /
N Buchanan. limestone, sublithographic to fine crystalline

! Ptk s :
f1e Gar o bt ol limestone, and shale
ek
ER15 Y N
ite Kitten E

Bobcaygeon Formation: interbedded calcarenite
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LR 15 Gull River Formation: interbedded silty dolostone,
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Rockcliffe Formation: interbedded fine-grained,
light, greenish-grey quartz sandstone, shaiy
limestone, and shale; locally, conglomerate at
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Member, 5a) and silty dolostone in upper part
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MARGINAL NOTES

Geological mapping of the Cornwall - Huntingdon area involved
the re-examination of parts of the areas mapped by Wilson
(1941a, 1941b) for the Geological Survey of Canada, and later
included in her major publication on the geology of the Ottawa-St.
Lawrence Lowland (Wilson 1946). The lowland is characterized by
Paleczoic bedrock transected by a system of normal faults striking
northeast to southeast.

The main physiographic feature is the St. Lawrence River,
which flows eastward to northeastward and constitutes the south-
ern boundary of the map area. The northwestern part of the area
forms part of the Glengarry Till Plain; the southeastern part of the
area forms part of the Lancaster Flats Clay Plain (Chapman and
Putnam 1951, 1966).

The surficial sequence is generally thick, and Paleozoic bed-
rock outcrop is sparse. Scattered exposures occur in river valleys;
there are some areas of pavement within which quarries have
been developed.

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 (Terasmae 1865, Gwyn and Girard 1975;
Richard 1982).

PALEOZOIC STRATIGRAPHY

The logs for Imperial Oil Laggan No.1, GSC McCrimmen No.1, and
Consumers’ Gas Company No.12023 drilled in the Alexandria area
to the north (William et af1985b), and for the GSC Russell well
drilled in Russell Township to the northwest (Williams et al
1985a). indicate that the maximum thickness of Paleozoic rock
occurring in the map area is approximately 900 m.

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

Equivalent Paleozoic rock units occur in the Montreal area;
units equivalent to those of the upper part of the sequence occur
in southern Ontario west of the Frontenac Axis. Liberty (1987,
1969) has recommended the application of the lithostratigraphic
nomenclature from the latter region to the Ottawa - St Lawrence
Lowland. The current mapping supports this fecommendation, and
usage of the terms "Gull River Formation”, “Bobcaygeon Forma-
tion”, “Verulam Formation”, and "Lindsay Formation”, is therefore,
adopted; the terms correspond to Units A to C, Unit D, Unit E, and
Unit F, respectively, of Wiliams and Wolf (1982, p.133). It is
recommended that the name "Ottawa” be elevated to Group sta-
tus.

COVEY HILL FORMATION (CAMBRO - ORDOVICIAN)

Thicknesses of 224.6 and 175.9 m of feldspathic conglomeratic
quartz sandstone unconformably overlying the Precambrian base-
ment, and tentatively assigned to the Covey Hill Formation (Unit 1)
as proposed by Williams et al (1984), were intersected in the
bottom of Imperial Oil Laggan No.1 and GSC McCrimmon No.1,
respectively; the log for Consumers’ Gas Company No.12023 in-

area.

NEPEAN FORMATION (CAMBRO - ORDOVICIAN)

The Nepean Formation (Wilson 1946, p.10-12) does not form part
of the bedrock surface in the map area, and it is interpreted to
occur beneath younger Paleozoic units. The entire formation was
intersecled in Imperial Oil Laggan No.1 and GSC McCrimmon No.1;
thicknesses are 84.7 and 82.9 m. respectively.

The formation consists of fine- to coarse-grained guartz sand-
stone with interbeds up to a few m thick of quartz-pebble con-
glomerate, is non-calcareous in the lower parl, and partly calcar-
eous in the upper part. The sandstone is well to poorly sorted,
laminated, and white to light grey, green, and brown. The guartz
grains are rounded to subrounded.

The Nepean Formation is equivalent to the Cairnside Member
of the Chateauguay Formation of the Montreal area.

MARCH FORMATION (LOWER ORDOVICIAN)

The March Formation (Wilson 1946, p.12-14) does not form part of
the bedrock surface in the map area. but it is interpreted tc occur
beneath younger Paleozoic units. The entire formation was inter-
sected in Imperial Qil Laggan No.1 and GSC McCrimmon No.1;
thicknesses are 63.7 and 63.1 m. respectively.

The iormation consists of interbedded quartz sandstone,
sandy dolostone, and dolostone. The lower contact is the base of
the lowermost dolomitic bed:; 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 (Wilson 1946, p.14-16) does not outcrop in
the map area, but is interpreted 1o subcrop beneath surficial
deposits in a fault block in the extreme southeastern part of the
area. A lotal thickness of 197.5 m was intersected in Imperial Oil
Laggan No.1.

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 calcite-filled vugs are
common.

The Cxford Formalion is equivalent to the Beauharnois Forma-
tion of the Montreal area.

ROCKCLIFFE FORMATION (MIDDLE ORDOVICIAN)

The Rockcliffe Formation (Wilson 1846, p.17-19) outcrops in the
southern part of the map area. A thickness of 112.8 m of the
formation was intersected in the top of Imperial Oil Laggan No.1.

The formation consists of interbedded fine-grained light
greenish-grey aquartz sandslone, shaly limestone, and shale;
quartz sandstone and shale predominate in the lower part of the
formation, and shaly limestone and shale in the upper part. The
upper part of the formation is also characterized by interbeds of
calcarenite (the St. Martin Member of Clark 1972, p.62) and silty
dolostone.

The Rockcliffe Formation is equivalent to the Laval Formation
of the Montreai area.

The Guil River Formation outcrops in the southern part of the map
area, and is interpreted to subcrop beneath surficial deposits in
the northeastern 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 unils are here
combined because of their lithological similarity. This 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 (1811, p.180) 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 non-calcitic, 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. Qolitic interbeds approximately 50 cm
thick occur. Fresh surfaces are brownish grey to dark grey. and
weathered surfaces are bluish grey. White calcite "eyes” com-
monly occur, resulting in "bird’s-eye” texture. The upper beds of
the upper member contain abundant Tetradium.

The Gull River Formation is equivalent lo the Pamelia and
Lowville Formations of the Montreal area.

The Bobcaygeon Formation (Unit D of Williams and Wolf 1982)
outcrops in the southern and northeastern parts of the map area A
total thickness of B5.0 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; the upper member of
calcarenite with interbeds of sublithographic to fine crystalline
limestone and shale. Chert occurs throughout as nodules up to 20
cm in diameler, and beds and lenses up to 5 ¢m 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 stylolites are common

The Bobcaygeon Formation is equivalent to the Leray,

Quareau, Mile End. and Deschambault Formations of the Montreal
area.

VERULAM FORMATION (MIDDLE ORDOVICIAN)

The Verulam Formation (Unit E of Williams and Wolf 1982) out-
crops in the central part of the map area. A total thickness of 32.0
m was intersected in the GSC Russell well.

. The fofmation 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 F of Williams and Wolf 1982) out-
crops in the northern part of the map area. A total thickness of
32.0 m was intersecled in the GSC Russell well.

The formation consists of interbedded sublithographic to fine
crystalline limestone (commonly nodular), calcareous shale, and
calcarenite. The 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 interbeds
are up to 5 cm thick.

The Lindsay Formation is equivalent to the Teireauville 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 subparallel to the St Lawrence
River. The river follows a fault trace from Cornwall Island to Lake
St. Francis. Bedding, normally close to horizontal, often dips steep-
ly adjacent to faults and within fault zones. Fault traces are
generally straight but are commonly curved in the vicinity of fault
junctions, which generally consist of a single fault branching from
another fault. A major fault junction occurs near the north shore of
the St. Lawrence River, 4 km west of Long Sault; 2 faults branch to
the west from the junction, and 2 to the east. Convergence of faull
lraces along the eastern boundary of the map area indicates that
a major fault junction exists in the vicinity of Huntingdon, Quebec.
The displacement at a fault junction is approximately equal to the
sum of the displacements along each set of faults which branch
from the junction.

From the St. Lawrence River northward, and from the nor-
theastern part of the map area southward, progressively younger

strata are exposed in fault blocks. The total fault displacements
across the area are in the order of 400 m (north side down) and
100 m (south side down).

The occurrence of distinctive topographic features in different
fault blocks is less apparent than it is in other areas of the Ottawa
- St. Lawrence Lowland where the bedrock is generally claser to
the surface. In the western part of the map area, the St. Lawrence
River occurs within a fault block in which the Rockcliffe Formation
subcrops beneath surficial deposits.

Stress-relief buckies were observed in the quarries of Corp-
wall Gravel Company and Permanent Concrete Limited (see be-
low), and have been referred to by Russell et al (1982). At the
former locality, a quarry-floor buckle which followed a fault of
minor displacement had a trend of 110°. a length of 100 m, and
relief of 20 cm; other buckles with similar dimensions had trends
of 060°, 155°. and 170°. At the second locality, a quarry-floor
buckle had a trend of 095°, a length of 150 m, and relief of at
least 25 cm; a thickness of at least 4.7 m of strata was disturbed.

ECONOMIC GEOLOGY

The Bobcaygeon and underlying Gull River Formations are quar-
ried for use as aggregale, presently licensed operations being: the
Cornwall (Macieod) quarry of Cornwall Gravel Company (Cornwall
Township. concession IV, lots 3 to 5) (Hewitt 1964, p.42; Hewitt
and Vos 1972, p.20); the Cornwall quarry of Permanent Concrete
Limited (Cornwall Tewnship, concession |V, lols 25 to 28) (Hewitt
and Vos 1972, p.37); the Cornwall quarry of Warren Paving and
Materials Group Limited (Dibblee Construction Company Limited)
(Cornwall Township, concession IV, lots 21 to 23) (Hewitt 1964,
p.42; Hewitt and-Vos 1972, p.22); and the Pine Hill (Green Valley)

guarry of Menard Construction Limited (Lancaster Township, con-
cession VI, lots 29 to 30).

The Lindsay Formation is also quarried for use as aggregate,
presently licensed operations being the Gravel Hill (Roxborough
Township, concession IV, lot 9) and Moose Creek (Raxborough
Township, concession VI, lat 24) gquarries of A.L. Blair Construction
Limited.

Abandoned guarries include the Cornwall quarry of Ontario
Hydro (Cornwall Towship, concession IV, iot 20) (Hewitt 1960,
p.80-83) and the Apple Hill quarry of Roads Resurfacing Company
(Charlottenburg Township, concession IX, lot 31) (Hewitt 1964,
p.41).

Future aggregate guarries could be localed within the fault
blocks in which the Oxford, Rockcliffe (St. Martin Member), Gull
River, Bobcaygeon, and Lindsay Formations outcrop. Alkali-
reactive beds in the Gull River and Bobcaygeon Formations are
unacceplable for use as concrete aggregate (Rogers 1983). The
Lindsay Formation is less salisfactory as a source of aggregate
than the other rock units, due to a high content of .interbedded
shale.
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