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MARGINAL NOTES 

INTRODUCTION 
Geological mapping of the Westport area involved a re-examination of 
an area originally mapped for the Geological Survey of Canada by G.M. 
Brownell in 1929 and M.E. Wilson in 1930, and later compiled for publi­
cation by Wynne-Edwards (1967). The area lies partially within the Ot-
tawa-St. Lawrence Lowland, which is characterized by Paleozoic be­
drock transected by a system of normal faults striking northeast to 
southeast. 

The main physiographic features are the Rideau Lakes, headwater res­
ervoirs for the Rideau River, which form part of the Rideau Canal water­
way. The southern portion of the area forms part of the Precambrian be­
drock-controlled Leeds Knobs and Flats physiographic region, while the 
central and northeastern portions of the area form part of the Paleozoic 
bedrock-controlled Smiths Falls Limestone Plain (Chapman and Putnam 
1951,1966). 

Paleozoic bedrock outcrop is generally abundant within the Smiths Falls 
Limestone Plain, and consists of cliff and quarry sections and areas of 
bedrock pavement. 

Surficial deposits consist of till (which occurs as till plains, sometimes 
drumlinized), ice-contact stratified drift, marine (Champlain Sea) clay, 
sand, and gravel, and Recent alluvial sand and silt and organic bog de­
posits (Henderson 1973). 

The Ontario Ministry of Natural Resources (Eastern Region) drilled the 
following wells within the map area: LE-A (W-1), drilled to a depth of 22.9 
m in Bastard Township (concession VII, lot 28); LE-B (W-2), drilled to 
23.5 m in South Crosby Township (concession I, lot 13); and LE-C (W-3), 
drilled to 15.2 m in North Crosby Township (concession I, lot 1) (Powell 
and Klugman 1979). 

PRECAMBRIAN-PALEOZOIC BOUNDARY 
Precambrian rock is exposed mainly in the southern and northwestern 
parts of the map area, but several inliers occur in the northeastern part of 
the area; some previously mapped inliers are no longer exposed due to 
construction activity. Paleozoic rock unconformably overlies Precam­
brian rock and outcrops mainly in the central and northeastern parts of 
the map area, but many outliers occur in the southern part of the area. 
The contact between Precambrian rock to the south and Paleozoic rock 
to the north displays a considerable amount of indentation, and the Pa­
leozoic rock commonly forms an escarpment of up to 25 m relief adja­
cent to the contact. The southeastern boundary of the Precambrian out­
crop area occurring in the northwestern part of the map area is 
coincident with the trace of the Rideau Lake fault (Wynne-Edwards 1967, 
p.87-88) along part of its length. 

Precambrian rock occurring immediately beneath the unconformity is 
commonly weathered. At Jones Falls, over 10 m of weathered Precam­
brian rock are exposed. Precise identification of the Precambrian-Paleo­
zoic co difficult at localities where weathered marble passes upwards 
into a friable calcareous zone with quartz cobbles and pebbles, and 
then into bedded conglomerate and sandstone. A good example of this 
occurs at Charleston Lake Provincial Park. Other exposures of the 
weathered Precambrian material occur in roadcuts along Highway 15, 2 
km north of Morton and at the Elgin exit. The weathered rock may repre­
sent a preserved regolith or paleosol formed prior to deposition of the 
Paleozoic units, or it may be the result of subsequent groundwater leach­
ing. 

PALEOZOIC STRATIGRAPHY 
The maximum thickness of Paleozoic rock intersected in a drillhole is 
22.6 m (LE-B), and the maximum amount of section that exists within the 
map area is approximately 60 m. 

The Oxford and Rockcliffe Formations, present throughout most of the 
Ottawa-St. Lawrence Lowland, are nonexistent in the Westport area. 

The uppermost unit of the Westport area is herein referred to as the Gull 
River Formation (Units A to C of Williams and Wolf 1982, p. 133), in ac­
cordance with Liberty's (1967,1969) recommendation that the lithostrati-
graphic nomenclature of the region to the west of the Frontenac Axis be 
applied to the Ottawa-St. Lawrence Lowland. 

Covey Hill Formation (Cambro-Ordovician) 
Scattered outcrops of a very poorly sorted feldspathic conglomerate oc­
cur in several areas in the north half of the map area. The conglomerate 
is reddish brown and massive to poorly stratified. The clasts are cobble-
sized and subangular to subrounded, and are derived from Precambrian 
quartzite, granite, and gneiss. Poorly sorted conglomeratic sandstone 
also occurs, overlying weathered Precambrian rock at Jones Falls and 
feldspathic conglomerate at a locality 6 km southwest of Westport; the 
sandstone is reddish brown, thin-bedded, and friable. These several oc­
currences are tentatively assigned to the Covey Hill Formation (Unit 1) as 
proposed by Williams, Rae and Wolf (1984). 

Nepean Formation (Cambro-Ordovician) 
The Nepean Formation (Unit 2) (A.E. Wilson 1946, p. 10-12) outcrops in a 
belt of variable width following the Precambrian-Paleozoic boundary in 
the central and northeastern parts of the Westport map area, and occurs 
as outliers in the southern part of the area. Exposed thicknesses range 
from almost zero (over Precambrian topographic highs) to at least 25 m 
(measured in the Philipsville and Charleston Lake area). The maximum 
thickness within the map area is probably of the order of 45 m. 

The formation consists primarily of medium-grained, well-sorted quartz 
sandstone. Fine-grained beds predominate in the upper part of the for­
mation, and interbeds up to a few metres thick of quartz-pebble con­
glomerate occur. The quartz grains are generally well rounded. The 
fresh surface is white to light brown, and small rusty spots are common. 
The weathered surface ranges from pure white to dark brown to brick 
red, and is usually cream to light brown. The unit is generally medium 
bedded, but beds range from very thin to massive (up to 2 m thick). 
Based on the nature of the cementing material, there are 2 common 
types of sandstone: a hard quartzite (resulting from secondary quartz 
overgrowth) and a more friable rock (resulting from calcite cement). 
Keith (1949) identified other cements occurring in minor amounts: do­
lomite, limonite, hematite, clay, pyrite, carbon, hydrocarbon, leucoxene, 
chlorite, and sericite. 

Crossbedding is common, and unique cylindrical structures or "pillars" 
(Dietrich 1953) were observed in the roadcut along Highway 15, 2 km 
north of Morton. Fossils include brachiopod fragments Lingulella, stro­
matolites, and various types of trace fossils. 

The Nepean Formation unconformably overlies Precambrian rock and 
(at Jones Falls) the Covey Hill Formation. It is equivalent to the Cairnside 
Member of the Chateauguay Formation of the Montreal area. 

March Formation (Lower Ordovician) 
The March Formation (Unit 3) (A.E. Wilson 1946, p.12-14) outcrops ex­
tensively in the central and northwestern parts of the map area. Immedi­
ately north of the narrows between Upper Rideau Lake and Big Rideau 
Lake, the formation occurs in a fault block within the Rideau Lake fault 
zone; a Lower Ordovician age was confirmed when a bulk sample was 
processed for conodonts by the Geological Survey of Canada (Report 
10-GSN-1982 of the Ottawa Paleontology Section). Measured exposures 
of the formation are up to 8 m in thickness; the entire formation occurs 
only in the vicinity of Westport, where the total thickness is of the order of 
20 m. 

The formation consists of interbedded quartz sandstone, sandy dolo-
stone, and dolostone. There is a net upward decrease in sand content. 
Intraformational conglomerate commonly occurs in the lower part of the 
formation; it consists of clasts of muddy dolostone in a matrix of sand­
stone or sandy dolostone. The sandstone beds, similar in lithology to 
those of the Nepean Formation, are generally fine- to medium-grained, 
weather light brown to light yellowish brown, and include both quartz-
and calcite-cemented types. A few thin beds of coarse-grained light 
green sandstone occur, the green colour being due to minor glauconite 
(C Rogers, Petrographer, Ontario Ministry of Transportation and Com­
munications, personal communication, 1982). The sandy dolostone and 
dolostone beds are fine crystalline and weather light grey to brownish 
grey. The sand grains in the sandy dolostone are coarse. All lithologies 
are thin to thick bedded. In the dolomitic beds, algal mats and stromatol­
ites are common, and abundant gastropod shells occur along some 
bedding planes. 

The March Formation conformably overlies the Nepean Formation, with 
the contact placed at the base of the lowermost dolomitic bed. The up­
per contact of the formation is placed at the top of the uppermost sandy 
bed. The Oxford and Rockcliffe Formations do not exist in the Westport 
map area, and the March Formation is disconformably overlain by the 
Gull River Formation. 

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

Gull River Formation (Middle Ordovician) 
The Gull River Formation (Unit 6) outcrops in the west-central part of the 
map area, 1 km southwest of Westport. Only the lower part of the lower 
member of the formation exists within the area; measured sections in 
quarries display thicknesses of at least 16 m. 

The lower member of the formation corresponds to Units A and B of Wil­
liams and Wolf (1982, p. 133); the 2 units are here combined because of 
their lithological similarity. The member consists of interbedded silty do­
lostone, lithographic to fine crystalline limestone, shale, and fine-grained 
calcareous quartz sandstone. A black ostracod-bearing shale approxi­
mately 1 m thick described by Raymond (1911, p.190) is the basal bed 
of the member. 

The limestone is thin to medium bedded, and has a dark grey fresh sur­
face and a light to medium grey weathered surface. A 40 cm thick bed of 
oolitic limestone occurs. The silty dolostone is sublithographic to fine 
crystalline, calcitic to noncalcitic, and medium bedded; some beds con­
tain laminations of possible algal origin. The fresh surface of the silty do­
lostone is brownish grey, and the weathered surface is buff to light 
brown. 

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

STRUCTURAL GEOLOGY 
The Rideau Lake fault, a steeply dipping normal fault which transects the 
northwestern part of the map area, constitutes the southern boundary of 
the Ottawa Valley fault system. The northern shore of the Rideau Lakes 
follows the fault trace closely, and the fault marks the southeastern 
boundary of the upland which occurs in the northwest part of the area. 

Paleozoic rock does not occur to the northwest of the fault in the West­
port area, but does in the Perth map area to the north where a vertical 
displacement amounting to less than the maximum thickness of the Nep­
ean Formation is indicated. The displacement along the Rideau Lake 
fault is therefore in the order of 30 m (southeastern side down). Fault dis­
placements of less than a metre were noted elsewhere within the area. 
The Rideau Lake fault was in existence prior to deposition of the Paleo­
zoic rock units (Wynne-Edwards 1967, p.87-88). 

Bedding, normally close to horizontal, was observed to dip steeply (55° 
to the west) within the Nepean Formation outlier located along the shore 
of Opinicon Lake, at the head of Telephone Bay. 

ECONOMIC GEOLOGY 
Many small quarries in the Nepean Formation, now abandoned, were 
sources of stone used in buildings and in the construction of the Rideau 
Canal (for example, the locks at Jones Falls) (Wynne-Edwards 1967, 
p.130). 

The Nepean Formation is a source of silica sand, presently licensed op­
erations being the Philipsville quarry of Angelstone Limited (Bastard 
Township, concession VII, lots 26 to 27) and the Forfar quarry of Canada 
Cement Lafarge Limited (Bastard Township, concession IV, lots 29 to 
30). Keith (1949), Hewitt (1963), Powell and Klugman (1979), and Klug­
man and Yen (1980) have investigated the silica potential of southeast­
ern Ontario, and have noted several areas as having high potential as sil­
ica sources. Hewitt (1963, p. 18-23) described the exploration programs 
conducted within the map area during 1958 to 1962 by Rochester and 
Pittsburg Coal Company (Canada) Limited and Rio Tinto Canadian Ex­
ploration Limited. Areas including lot 1, concession I, North Crosby 
Township, and lots 25 and 26, concession I, South Crosby Township, 
were drilled during the exploration work, and have since been classified 
by Powell and Klugman (1979, p.10) as having a high silica potential. 

Wynne-Edwards (1967, p.125-126) described the occurrence of small 
hematite concentrations, common at the base of the Nepean Formation. 
The hematite forms irregular discordant masses, and is concentrated 
along vertical joints. There has been minor production from deposits oc­
curring on lots 23 to 25, concession X, Bastard Township. 

Uranium mineralizaion occurs in the March Formation. Exploration work 
has included 13 holes drilled in the Newboyne area during 1980 by Gulf 
Minerals Canada Limited and Eldorado Nuclear Limited. 

The March Formation is quarried for use as aggregate, presently li­
censed operations are the Harlem (Bastard Township, concession VI, lot 
15) and Newboyne (Bastard Township, concession V, lot 6) quarries of 
G. Tackaberry and Sons Construction Company Limited. The Harlem 
quarry has been described by Hewitt (1964, p.20) and Rogers (1980, 
p.58). The Gull River Formation is also quarried for use as aggregate, but 
the only presently licensed operation is the Westport quarry of Griffin 
Brothers Gananoque Limited (North Crosby Township, concession VII, 
lot 12). Future aggregate quarries could be located within the March and 
Gull River Formations although the latter has very limited potential due to 
its small outcrop area. The March Formation is a source of skid-resistant 
aggregate, but alkali-reactive beds in the Gull River Formation are unac­
ceptable for use as concrete aggregate (Rogers 1983). 

Post-Ordovician calcite-fluorite-barite-celestite-galena-sphalerite-chal-
copyrite veins, striking east to southeast, occur in southeastern Ontario. 
The known occurrences within the Westport map area are all hosted by 
Precambrian rock. Minor lead production has come from veins up to 50 
cm thick occurring in a southeasterly striking zone approximately 1 km 
long, located in Rear of Leeds and Lansdowne Township (concession 
VIII, lots 2 to 5); the veins consist of calcite and galena, with minor 
amounts of chalcopyrite, celestite, and barite (Wynne-Edwards 1967, 
p.123-124). A barite vein up to 50 cm thick, located in Bastard Township 
(concession X, lot 24), has been reported by Ells (1901, p.138A). Fluorite 
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veinlets up to 3 cm thick, located in Bastard Township (concession I, lot 
28), have been reported by M.E. Wilson (1929, p.78). A calcite-barite 
vein 30 cm thick, located in North Crosby Township (concession II, lot 
19), has been reported by Wynne-Edwards (1967, p. 124). 
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LEGEND 
PHANEROZOIC 

PALEOZOIC 
UPPER ORDOVICIAN 

Queenston Formation 1: red to light greenish grey silt-
stone and shale, with interbeds of silty bioclastic lime­
stone in lower part 

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

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

Eastview Formation 1: interbedded sublithographic to 
fine crystalline limestone and dark brown to dark gray 
shale 

MIDDLE ORDOVICIAN 

Lindsay Formation 1: sublithographic to fine crystalline 
limestone, nodular in part, with interbeds of calcaren-
ite and shale 

MIDDLE ORDOVICIAN 

Verulam Formation 1: interbedded bioclastic limestone, 
sublithographic to fine crystalline limestone, and shale 

Bobcaygeon Formation 1: interbedded calcarenite and 
sublithographic to fine crystalline limestone 

Gull River Formation: interbedded silty dolostone, li­
thographic to fine crystalline limestone, oolitic lime­
stone, shale, and fine-grained calcareous quartz 
sandstone 

Rockcliffe Formation 1: interbedded fine-grained light 
greenish gray quartz sandstone, shaly limestone, and 
shale; locally conglomerate at base; interbeds of cal­
carenite (St. Martin Member, 5a) and silty dolostone in 
upper part 

LOWER ORDOVICIAN 

Oxford Formation 1: sublithographic to fine crystalline 
dolostone 

March Formation: interbedded quartz sandstone, 
sandy dolostone and dolostone 

CAMBRO-ORDOVICIAN 

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

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

UNCONFORMITY 

PRECAMBRIAN 

Undifferentiated metamorphic and igneous rocks 

1 This unit does not outcrop in this map area. 
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