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LEGEND

Paleozoic
Middle Ordovician

Lindsay Formation (upper member): nodular 
limestone and shale.

'Lindsay Formation (lower member): crystalline 
limestone with shaly partings.

Verulam Formation: interbedded limestone 
and shale.

Bobcaygeon Formation (upper member): crystal 
line and bioclastic limestone.

Bobcaygeon Formation (lower member): crystal- 
tine limestone and calcarenite.

Gull River Formation: lithographic to 
sublithographic limestone.

? CAMBRIAN

Potsdam Formation: evenly textured sandstone

UNCONFORMITY

Shadow Lake Formation: arkosic sandstone, 
siltstone, shale.

PRECAMBRIAN

Undifferentiated Precambrian Rocks

* Not present in Kaladar-Tweed map-area.

SYMBOLS

Bedrock Outcrop

Geological Boundary, 
observed

Geological Boundary, 
position approximate

Geological Boundary, 
position interpreted

: . MARGINAL NOTES J,*

Mapping of the Kaladar-Tweed area involved the 
re-examination of two map sheets previously mapped 
by B. A. Liberty (1963) for the Geological Survey of 
Canada. This area straddles the Precambrian-Paleozoic 
boundary, and was re-examined in light of new expo 
sures and other information which has become avail 
able since the original mapping. Paleozoic bedrock 
outcrops are numerous in the west-central and south 
eastern portions of the map-area. They occur to a 
lesser extent along the Moira River in the central and 
southern parts of the map-area, and on Paleozoic out 
liers north of the main Precambrian-Paleozoic bound 
ary. Elsewhere in the map-area, thick Pleistocene 
deposits overlie the Paleozoic strata, and outcrop is 
sparse.

The main physiographic features are Moira Lake 
in the west-central portion, Stoco Lake in the central 
portion and Beaver, White, Dry, and Lime Lakes in 
the eastern portion of the map-area. The Moira River 
flows easterly from Moira Lake to Stoco Lake, then 
continues southward from Stoco Lake Through the 
south-central portion of the map-area. The Salmon 
River flows south-westerly across the southeast 
corner of the map-area.

Much of the central part of this region is covered 
by the Drummer Moraines, a till moraine enriched in 
limestone, and the Peterborough Drumlin Field, a 
drumiinized till plain (Chapman and Putnam 1973). 
The Marlbank Esker extends in a southwesterly dir 
ection between Lime and Dry Lakes in the eastern 
portion of the map-area.

PRECAMBRIAN-PALEOZOIC BOUNDARY

' The Precambrian-Paleozoic boundary in southern 
Ontario extends some 290 km from Midland on 
Georgian Bay to Kingston at the eastern end of 
Lake Ontario {Hewitt 1964). In the present map- 
area, the boundary extends eastward through Moira 
Lake on the west, then southward to a point eight 
kilometres south of Stoco Lake. From this point, it 
continues northeastward in a serrated fashion for 
approximately 25 km to a point 10 km south of Kal 
adar. At the eastern edge of the map-area, the Pre 
cambrian-Paleozoic boundary turns southwestward, 
forming a long, narrow re-entrant of Precambrian 
rock that follows the general trend of Beaver, White, 
and Lime Lakes. To the west, in the Bannockburn- 
Campbellford and Burleigh Falls-Peterborough map- 
areas, the Precambrian-Paleozoic boundary is general 
ly marked by a three to four metre-high, north facing 
limestone scarp (Carson IQSOa, 1980b), however, in 
the present map-area, this scarp is present only along 
the south shore of Moira Lake, and locally along the 
edges of some Paleozoic outliers north of the main 
contact. Elsewhere, the scarp is either absent or, if 
present, is buried by drift.

South of the contact, outcrop and underlying bed 
rock consist ot Paleozoic strata, with rare, small in- 
liers of Precambrian rock. The latter are usually assoc 
iated with localized doming of the Paleozoic strata. 
North of the contact, underlying bedrock is predom 
inantly granitic or gneissic rock of Precambrian age, 
and Paleozoic strata crop out only on discrete out 
liers. These outliers range in si2e from a few hundred 
square metres to upwards of five square kilometres. 
Outliers composed predominantly of limestone may 
stand up to four metres above the surrounding Pre 
cambrian surface, while those consisting of sittstones 
or arkoses do not stand up to the same extent.

STRATIGRAPHY

Basal Group

Shadow Lake Formation (Middle Ordovician): The 
Basal Group consists of, in ascending order, the 
Jacobsville Formation, Mount Simon Formation, and 
Shadow Lake Formation (Liberty 1969), ot which 
only the Shadow Lake Formation crops out in the 
present map-area. This formation occurs on the 
Paleozoic outliers north of the Precambrian-Paleozoic 
boundary, and, locally, along this boundary. It also 
outcrops at one locality along the Salmon River near 
the hamlet of forest Mills on the Tweed map sheet. 
In the present map-area, the formation consists of 
light to dark red, light to dark green, buff and red- 
brown weathering shales, siltstones, sandy siltstones, 
and sandstones that are generally medium red, med 
ium green, or buff coloured on fresh surfaces. The 
strata are generally thick-bedded to massive but wea 
ther into thinbedded, rubbly and recessive beds. The 
thickness of the Shadow Lake Formation varies 
throughout the map-areas. The greatest thickness ob 
served was less than three metres.

The lower boundary of the Shadow Lake Forma 
tion is abrupt and unconformable, and is marked by 
the change from Precambrian metamorphic and ig 
neous rock to Paleozoic sediments. At one location 
5.5 km north of the village of Tweed on High 
way 37 (UT.M. Reference: 314900E, 4932300N), a 
pale green and red mottled, arkosic sandstone directly 
overlies the Precambrian. The upper boundary of the 
Shadow Lake Formation is defined as the last appear 
ance of clastic sedimentary units and the beginning of 
virtually continuous carbonate units. A commonly 
occurring transition zone of interbedded limestone 
and shale is included in the upper part of the Shadow 
Lake Formation. Therefore, the Shadow Lake-Gull 
River boundary essentially represents a change from 
unstable to stable depositional conditions.

Simcoe Group

Gull River Formation (Middle Ordovician): The Gull 
River Formation outcrops primarily across the north- 
central portion of the Kaladar-Tweed map-area, and 
to a lesser extent, along the Salmon River, and on the 
more southerly of the Paleozoic outliers north of 
the Precambrian Paleozoic boundary. The formation 
generally consists of pale to dark chocolate brown, 
or pale to medium grey, lithographic to sublitho 
graphic limestone, that weathers pale to medium 
grey, white, or brown. Bird's eye texture is a common 
feature, especially in the upper part where free calcite 
in general is abundant. The formation is generally 
thick-bedded to massive, but locally weathers into 
thinner beds. Where Gull River limestones directly 
overlie Precambrian rocks, cobbles of granitic mater 
ial often occur in the lower portion of the formation. 
This phenomenon can be seen at one location approx 
imately two kilometres east of the hamlet of 
Hazzard's Corners (U.T.M. Reference: 305600E, 
4937725N}. Common fossils found in the formation 
include cephalopoda, gastropods, and small colonial 
corals. The thickness of the formation in the present 
area is estimated to be 33 m.

The upper contact of the Gull River Formation 
with the Bobcaygeon Formation is defined as the 
point at which lithographic to sublithographic lime 
stone changes to a generally darker, finely crystalline 
limestone or fine-grained calcarenite. Black chert 
nodules found near this boundary in the Burleigh 
Falls-Peterborough and Bannockburn-Campbellford 
map-areas to the west (Carson 1980a, 1930b) ore 
very rare in the Kaladar-Tweed map-area.

SOURCES OF INFORMATION

Topography from Map 31 C/11 (Kaladar) and Map 31 
C/6 (Tweed) of the National Topographic Series.

Metric Conversion Factor: l foot ^ 0.304B m.

Fault, observed

Fault, position 
approximate

Fault, position 
interpreted

Quarry

Bobcaygeon Formation (Middle Ordovician): The
Bobcaygeon Formation extends as a broad belt which 
arcs southward across the central and south-central 
parts of the map-area. In the Kaladar-Tweed map 
area, the formation is divisible into two members. 
The lower member generally consists of pale to dark 
brown and grey crystalline limestone interbedded 
with pale brown, fine- to medium-grained calcar 
enite. The crystalline limestone is predominantly fine- 
to medium-grained, but locally, sublithographic lime 
stone may be present. The rocks of the lower member 
are generally thin- to medium-bedded and locally 
massive, and weather to pale grey, buff or brown. The 
thickness of the lower member is approximately 12 
m. The upper member of the formation includes med 
ium to dark grey and brown, thinly bedded, finely 
crystalline to sublithographic limestone that weathers 
pale to medium grey and brown. Bioclastic limestone 
and shale also occur in the upper member and in 
crease in abundance toward the top of the formation. 
The thickness of the upper member is less than 3 m. 
The contact between the two members is somewhat 
gradational, but is based primarily on bedding thick 
ness and thu presence or absence of bioclastic lime 
stone and calcarenite. In general, the upper member 
of the Bobcaygeon Formation is the more easily wea 
thered. Common fossils found in the formation in 
clude brachiopods and crinoids, while bryozoans, 
gastropods, and large colonial corals are somewhat 
less abundant.

In the Kaladar-Tweed map-area, the upper contact 
of the Bobcaygeon Formation with the Verulam 
Formation is gradationai from thicker bedded bio 
clastic: and crystalline limestone with shaly partings, 
to more thinly bedded, regularly interbedded lime 
stone and shale. The boundary is defined as the base 
of the first appearance of regularly interbedded lime 
stone and shale in subequal thickness,

Verulam Formation (Middle Ordovician): The 
Verulam Formation underlies most of the southern 
part of the map-area. Outcrops of the formation are 
sparse in the western part of the area owing to the 
thick cover of glacial sediments ot the Peterborough 
Drumlin Field. Elsewhere, outcrops tend to be rubbly 
due to the recessive nature of the formation. The for 
mation consists of pale to dark brown and grey, me 
dium- to coarse-grained bioclastic limestone, in beds 
ranging from four to eight centimetres in thickness, 
inter-bedded with crystalline limestone and shale 
seams of subequal thickness. Although whole fossils 
are rare in the Verulam Formation, undamaged brach 
iopods and colonies of the bryozoan Prasopora do oc 
cur. Because of the lack of sections of the Verulam 
Formation, its thickness is difficult to measure, how 
ever, Liberty (1963) estimates it at about 90 m.

The Lindsay Formation and the Lindsay-Verulam 
formational boundary do not outcrop in the Kaladar- 
Tweed map-area, but they are present in the 
Belleville-Wellington map-area immediately to the 
south. The upper contact of the Verulam Formation 
with the Lindsay Formation is defined as the point 
where brown and grey bioclastic and crystalline 
limestones and shale are overlain by bluish grey, 
finely crystalline limestone.

STRUCTURAL GEOLOGY

Strata in the map-area are essentially flat lying ex 
cept where localized topographic highs in the Pre 
cambrian basement have produced doming of the 
Paleozoic strata, and thus anomalously high angles of 
dip,

The Salmon River follows the trend of a normal 
fault, the northwestern side of which has been down- 
thrust less than 30 m. Movement on the fault is ap 
parent because the Gull River Formation appears to 
be stratigraphically higher on the south side of the 
river than on the north side, particularly along roads 
crossing the river near the hamlet of Lonsdale 
(U.T.M. Reference: 330350E, 4904250N). A possibly 
related fault occurs in the Gull River Formation at 
the extreme north end of a large road cut five kilo 
metres north of Roblindale on Highway 41 (U.T.M. 
Reference: 337525E, 4919650N). The trend of this 
fault is 315 , and it appears that the northern block 
has been down-faulted, but the degree of displace 
ment is not known.

A small surface fold less than 0.5 m in height, 
trending 315", and possibly caused by high horizontal 
stress (White ef al. 1974), occurs within the Gull 
River Formation at the Roblindale Quarry (U.T.M. 
Reference: 340000E, 4915150N). This feature 
is related to normal faults on the north and south 
faces of the quarry, and may be related to a similar 
feature of the same size and trend, occurring two 
kilometres south of the quarry on an east-west side 
road (U.T.M. Reference: 340400E, 4913350N).

ECONOMIC GEOLOGY

At present, none of the Paleozoic formations are 
being quarried in the map-area for use as an industrial 
mineral resource. However, abandoned quarries are 
located in the Gull River Formation at Crookston, 
Roblindale, Sharpe's Corners, and north of Tweed, 
and in the Bobcaygeon Formation at Read.
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