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MARGINAL NOTES

Geological mapping of the Russell-Thurso area involved the re-
examination of part of the area mapped by A.E. Wilson (1940) for
the Geological Survey of Canada (GSC) and later included in her
major publication on the geology of the Ottawa-St. Lawrence
Lowland (Wilson 1948). The lowland is characterized by Paleozoic
bedrock transected by a system of normal faults striking northeast
to southeast.

The main physiographic, features are the Ottawa River, which
flows eastward and constitutes the northern boundary of the map
area, and the South Nation River, which flows northward through
the eastern part of the area. The extreme southeasiern part of the
area forms part of the Winchester Clay Plain; the rest of the map
area forms parl of the Russell and Prescott Sand Plains, individual
plains of which are separated by portions of the Ottawa Valley
Clay Plains (Chapman and Putnam 1951, 1966). :

Paleozoic bedrock outcrop is fairly common in a zone up to 10
km wide immediately south of the Ottawa River and in the extreme
southwestern part of the map area, and consists of cliff and
quarry sections and areas of bedrock pavement. Elsewhere, a
thick surficial sequence commonly overlies the bedrock, and out-
crop is sparse; scattered exposures occur in river valleys, and
there are some areas of pavement (within which quarries have
generally been developed).

Surficial deposits have a maximum thickness in the order of
50 m. They consist of till (which occurs as till plains, in places
drumlinized), ice-contact stratified drift, marine (Champlain Sea)
clay, sand, and gravel, and Recenl alluvial sand and sill" and
organic bog deposits (Richard 1976, 1983).

Boreholes of significant depth have been localed in the map
area as follows: the GSC Russell well (DH-R-24) was drilled to a
depth of 835.2 m in lot 22, concession I, Russell Township; the
Ottawa Dairy well (DH-R-23) was drilled to 387.1 m in lot 12,
concession Ill, Russell Township; the Standard Qil Vars well
(DH-R-25) was drilled to 304.8 m in lot 25, concession IX, Cum-
berland Township; the Standard Oil Carlsbad Springs well
(DH-R-26) was drilled to 585.2 m in lot 19, concession XI, Cum-
berland Township; and Consumer’'s Gas Company Drillholes
12022, 12417, 16050 to 16052, and 16306 to 16322 (DH-R-1 to
DH-R-22) were drilled to a maximum depth of 896.1 m in lots 14 to
19, concessions | and Il, Russell Township, and lots 11 to 21,
concessions X and Xl, Osgoode Township. In addition, the Ontario
Geological Survey (OGS) SIS No.10 well (DH-R-27) (Johnson 1982)
was drilled to 51.8 m in lot 15 concession V, Cumberland Town-
ship. The drill core for the GSC Russell well is at the GSC core
storage in Ottawa, and has been relogged for use as a reference
section.

PALEOZOIC STRATIGRAPHY

The maximum thickness of Paleozoic rock intersected in a drill-
hole is B70.2 m (Consumer's Gas Company Drillhole 16306
(DH-R-6) in lot 11, concession X, Osgoode Township), which is
close to the maximum amount of section that exists within the map
area.

The common occurrence of normal faults has resulted in
exposure of Paleozoic rock at various levels within the sequence,
and Precambrian rock is exposed in the fault block along the
Ottawa River in the northern part of the area.

Equivalent Paleozoic rock unils occur in the Montreal area,
and units equivalent to those of the upper part of the Ottawa
Valley sequence occur in southern Ontario west of the Frontenac
AXIS.

Liberty (1967, 1969) has recommended the application of the
lithostratigraphic nomenclature from the latter region to the
Ottawa-St. Lawrence Lowland. The current mapping supporis 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
(1982, p.133). It is recommended that the name ~"Ottawa” be
elevated to Group status.

COVEY HILL FORMATION (CAMBRO-ORDOVICIAN) (UNIT 1)

Feldspathic conglomeratic quartz sandstone unconformably over-
lying the Precambrian basemeni, anu tentatively assigned to the
Covey Hill Formation as proposed by Williams, Rae, and Wolf
(1984), outcrops in the northern part of the map area near Roc-
kland. The GSC Russell well intersected 11.3 m of the unit, and
logs for Consumer’'s Gas Company holes in the same area sug-
gest that the total thickness is approximately 23.5 m.

NEPEAN FORMATION (CAMBRO-ORDOVICIAN) (UNIT 2)

The Nepean Formation (Wilson 1946, p.10-12) outcrops in the
northern part of the map area near Rockland. A total thickness of
148.1 m was intersected in the GSC Russell well.

The formation, as observed in the Russell well, consists of
fine- to coarse-grained quartz sandstone with interbeds up to a
few metres thick of quartz-pebble conglomerate. The lower 98.4 m
are noncalcareous, and the upper 49.7 m are partially calcareous.
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.

MARCH FORMATION (LOWER ORDOVICIAN) (UNIT 3)

The March Formation (Wilson 1946, p.12-14) outcrops in the ex-
treme northeastern part of the map area. A total thickness of 11.9
m was intersected in the GSC Russell well.

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

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

OXFORD FORMATION (LOWER ORDOVICIAN) (UNIT 4)

The Oxford Formation (Wilson 1946, p.14-16) outcrops in the
northwestern and extreme southwestern paris of the map area. A
total thickness of 110.3 m was intersected in the GSC Russell well,

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 Oxford Formation is equivalent to the Beauharnois Forma-
tion of the Montreal area.

ROCKCLIFFE FORMATION (MIDDLE ORDOVICIAN) (UNIT 5)

The Rockcliffe Formation (Wilson 1946, p.17-19) outcrops in the
northern part of the map area. A total thickness of 71.6 m was
intersected in the GSC Russell well.

The formation consists of interbedded fine-grained light
greenish grey quartz sandstone and green shale. A basal con-
glomerate occurs locally. Interbeds of calcarenite (the St. Martin
Member of 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) (UNIT 6)

The Gull River Formation outcrops in the northern and southern
parts of the map area. A total thickness of 48.8 m was intersected
in the GSC well at Russell, ‘

The lower member of the formation corresponds to Units A
and B of Wiliams and Wolf (1982, p.133); the 2 units are here
combineZ 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 (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 noncalcitic, 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 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 "birdseye” texture, and the upper beds
of the upper member contain abundant Tetradium.

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

BOBCAYGEON FORMATION (MIDDLE ORDOVICIAN) (UNIT 7)

The Bobcaygeon Formation (Unit D of Williams and Wolf 1982)
oulcrops in the northern and southern 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, 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 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) (UNIT 8)

The Verulam Formation (Unit E of Williams and Wolf 1982) out-
crops in the southern part of the map area. A total thickness of
32.0 m was intersected 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 B cm thick.

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

LINDSAY FORMATION (MIDDLE-UPPER ORDOVICIAN) (UNIT 9)

The Lindsay Formation (Unit F of Williams and Wolf 1982) out-
crops and subcrops beneath surficial’ deposits in approximately
50% of the map area. A total thickness 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, anc
calcarenile. The sublithographic to fine crystalline limestone and
calcarenile 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 ¢m thick. :

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

EASTVIEW FORMATION (UPPER ORDOVICIAN) (UNIT 10)

The Eastview Formation (Wilson 1946, p.26-27) does not form part
of the bedrock surface in the map area, but it is interpreted 1o
occur beneath younger Paleozoic units. A total thickness of 10.1
m was intersected in the GSC Russell well, and a total thickness
of 10.7 m in the OGS SIS No.10 well in Cumberland Township.

The formation consists of interbedded limestone and calcar-
eous shale. The limestone is sublithographic to fine crystalline
and thin to thick bedded; it has a medium to dark grey fresh
surface, and a light bluish grey weathered surface. The shale is
dark brown to black to dark grey. The lower part of the formation
is nodular.

The Eastview Formation is equivalent to the lower member of
the Whitby Formation (Liberty 1969) of the Georgian Bay area. No
equivalent rock unit has been described from the Montreal area.
Revision of the stratigraphic nomenclature applied to the Whitby
Formation is being carried oul by the Ontario Geological Survey
and this could have subsequent impact on definition of the East-
view and overlying Billings Formations.

BILLINGS FORMATION (UPPER ORDOVICIAN) (UNIT 11)

The Billings Formation (Wilson 1946, p.27-28) outcrops in the
western parl of the map area. A total thickness of 53.9 m was
intersected in the GSC Russell well.

The formation consists of dark brown to black shale with
calcareous siltstone interbeds ‘up to 2 cm thick. Pyritized cephalo-
pods, trilobites, and inarticulate brachiopods occur.

Although future revisions are probable, the Billings Formation
is presently considered equivalent o the middle member of the
Whitby Formation (Liberty 1969) of the Georgian Bay area. It is
also equivalent to the Lachine Formation of the Montreal area.

CARLSBAD FORMATION (UPPER ORDOVICIAN) (UNIT 12)

The Carlsbad Formation (Wilson 1946, p.2B-30) outcrops in the
central and southwestern parts of the map area. A total thickness
of 193.2 m was intersected in the GSC Russell well. The Russell
Formation of Wilson (19486, p.30) is not considered to be mappable
separately, and the recommendation is made here that it be
included within the Carlsbad Formation.

The formation consists of interbedded dark grey shale, fos-
siliferous calcareous siltstone, and silty bioclastic limestone. Cros-
sbedding is commen, and beds are up to 30 cm thick. The
siltstone and limestone have a medium grey fresh surface and a
buff to reddish brown weathered surface.

The Carlsbad Formation is equivalent to the Georgian Bay
Formation of southwestern Ontario and the Nicolet River Formation
of the Montreal area.

QUEENSTON FORMATION (UPPER ORDOVICIAN) (UNIT 13)

The Queenston Formation, named by Grabau (1908) for the town
of Queenston (located in the Niagara Peninsula), outcrops in the
southwestern part of the map area. A total of 128 m of the
formation were intersected near the top of the GSC Russell well,
and the log for Consumers’ Gas Company No.16306 suggests that
an additional thickness of approximately BO m exists within the
area.

The formation consists of red to light greenish grey, laminated
to thick-bedded, slightly calcareous siltstone and shale. Interbeds
of silty bioclastic limestone occur in the lower part of the forma-
tion. The red colour is predominant, with the light greenish grey
colour occurring along joints, along bedding planes, and as reduc-
tion spots.

STRUCTURAL GEOLOGY

The map area is transected by a series of steeply dipping normal
faults and faull zones striking subparallel to the Ottawa River,
which itself follows a fault trace. Bedding, normally close to
horizontal, often dips steeply adjacent to faults and within fault
zones. Fault traces are generally straight but are commenly curved
in the vicinity of fault junctions, which generally consist of a
single fault branching from another fault. Several major fault
junctions, involving a larger number of faults, occur in the south-
western part of the area. 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 Ottawa River southward, and from the extreme
southwestern part of the map area northward, progressively youn-
ger strata are exposed in fault blocks. Precambrian rock outcrops
in the northern part of the area and the estimated maximum
thickness of the Paleozoic section within the map area is approxi-
mately 870 m; therefore the total south-side-down fault displace-
ment across the area is in the order of 870 m. The contact
between the Oxford and Queenston Formations (across the
Gloucester _ fault, in the extreme southwestern part of the map
area) represents the maximum displacement along any single
fault; a displacement in the order of 580 metres (north-side-down)
is indicated.

Different fault blocks commonly have distinctive topographic
features. These features include the uplands of the extreme south-
western part of the area (in which the Oxford Formation outcrops);
the lowlands (in which the Gull River Formation outcrops) and

uplands (in which the Bobcaygeon Formation outcrops) of the’

northern part of the area; the lowlands (including Mer Bleue Bog)
of the central and southwestern parts of the area (in which the
Billings, Carlsbad, and Queenston Formations outcrop); and the
Castor River, in the southern part of the area, whose course is
close to margins of fault blocks along much of its length.

ECONOMIC GEOLOGY

The Bobcaygeon Formation is quarried for use as aggregate, the
only presently licensed operation being the Embrun Quarry of A.L.
Blair Construction Limited (lots 6 and 7, concession Vill, Russell
Township).

The Lindsay Formation is also quarried for use as aggregate,
presently licensed operations being the Embrun Quarry of Warren
Paving and Materials Group Limited (lot 9, concession X, Russell
Township); the Navan Quarry of Laurent Leblanc (lots 7 to 9,
concession VI, Cumberland Township); the Sarsfield Quarry of
Bertrand et Frere Construction Company Limited (lot 12, conces-
sion lll, Cumberland Township); and the Canaan Quarry of the
Corporation of Clarence Township (lot 11, concession XI, Clarence
Township) (Hewitt 1964, p.40).

Abandoned quarries include the Stewart Quarry near Rockland
(lots B and C, concession IX, Clarence Township) (Wilson 1921,
p.26; Barnes 1968, p.170) and the Highway 17 Quarry near Cum-
berla)nd (lot 25, Cumberland Township) (Bolton and Liberty 1972,
p.20).

Future aggregate quarries could be located within the fault
blocks in which the March, Oxford, Gull River, Bobcaygeon, and
Lindsgy Formaticns cutcrop. The March Formation is a source of
skid-resistant aggregate, but alkali-reactive beds in the Gull 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 content of interbedded shale.

~ The oil shale potential of the Eastview and Billings Formations
has been investigated by Johnson (1982),

The Queenston Formation is quarried for use in brick making,
the only presently licensed operaton being the Russell Quarry of
Domtar Construction Materials Limited (lots 18 and 19, conces-
sions Ill and IV, Russell Township) (Guillet 1967, p.76-78).
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LOCATION MAP Scale: 1:1,548, 000 or 1 inch to 25 miles

LEGEND
PHANEROZOIC
PALEOZOIC
UPPER ORDOQVICIAN
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,
with laminations of calcareous siltstone

10 Eastview Formation*: interbedded
sublithographic to fine crystalline limestone and
dark brown to dark grey shale

MIDDLE-UPPER ORDOVICIAN

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

MIDDLE ORDOVICIAN

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

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

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

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

LOWER ORDOVICIAN

4 Oxford Formation: sublithographic to fine
crystalline dolostone

3 March Formation: interbedded quartz sandstone,
sandy dolostone, and dolostone

CAMBRO-ORDOVICIAN

2 Nepean Formation: fine- to coarse-grained quartz

sandstone, partially calcareous in upper part

1 Covey Hill Formation: noncalcareous,
feldspathic, fine- to coarse-grained quartz
pebble conglomerate

. UNCONFORMITY
PRECAMBRIAN
PC Undifferentiated metamorphic and igneous rocks
NOTE: “This unit does not appear on the map face.

It occurs in- some drillholes.

"SYMBOLS
' Fault, position
X Bedrock outcrop POV approximale (arrow
indicates
=% Quarry downthrown side)
[ - | Geclogicat on | Drillhole, with
~ | boundary, position o reference number

approximate

*Reference Numbers ; 2

R-1 Consumers’ Gas Co. 12022 R-15 CGC No. 16315
Consumers’ Gas Co. 12417 R-18 CGC No. 16316
Consumers’ Gas Co. 16050 R-17 CGC No. 16317
Consumers’. Gas Co. 16051 R-18 CGC No. 16318
Consumers’ Gas Co. 16052 R-19 CGC No. 16319
Consumers’ Gag . Co. 16306 R-20 CGC No. 16320
Consumers’ Gas Co. 16307 R-21 CGC No. 16321
Consumers’ Gas Co. 16308 R-22 CGC No. 16322
CGC No. 16309 R-23 Ottawa Dairy
R-10 CGC No. 16310 R-24 GSC Russell
R-11° CGC No. 16311 R-25 Siandard Oil-Vars
R-12 CGC No. 16312 R-26 Standard Oil-
R-13 CGC No. 16313 Carlsbad Springs
R-14 CGC No. 16314 ) R-27 OGS SIS-10
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SOURCES OF INFORMATION

Base map from maps 31 G/6 (Russell) and 31 G/11 (Thurso) of
the National Topographic Series.

Subsurface information mainly from Ontario Ministry of Natural
Resources oil and gas well summary cards, Petroleum Resources
Section, London.

Contour interval 25 feet.

Magnetic declination approximately 13°12'W in 1982.

Metric conversion factor: 1 fool = 0.3048 m.

CREDITS
Geology by D.A. Williams, A.M. Rae, and R.R. Wolf, 1982.

Every possible effort has been made to ensure the accuracy of
the information preserted on this map; however, the Ontaric Min-
istry of Natural Resources does not assume any liabilitv for errors
that may occur. Users may wish to verify critical information;
sources include both the references listed here, and information
on file al the Resident or’Regional Geologist.Office and the Mining
Recorder Office nearest the map area.
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Information from this publication may be quoted if credit is given.
It i1s recommended that reference to this map be made in the
following form:

Williams, D.A., Rae, A.M., and Wolf, R.R.
1985: Paleozoic Geology of the Russell-Thurso Area, Southern
~ Ontario; Ontario Geological Survey, Map P.2717, Geological
Series-Preliminary Map. scale 1:50 000. Geology 1982.




