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MARGINAL NOTES

Mapping of the Tichborne-Sydenham area involved the re-examination of part of an
area previously included in the compilation map of Hewitt (1964a). The Sydenham map-
sheet was previously mapped by B.A. Liberty (1971) for the Geological Survey of Canada.
This area straddles the Precambrian-Paleozoic boundary, and was re-examined in light of
new exposures and other information which has become available since the original mapping.
Paleozoic bedrock outcrop is abundant throughout the central and southern parts of the
map-area. In the northern part of the map-area, bedrock outcrop is predominantly
granitic and gneissic rock of Precambrian age, however, a small ridge of Paleozoic lime-
stone occurs about 12 km east of the hamlet of Tamworth (U.T.M. Reference: 353600E,
4929200N). This is the only Paleozoic outcrop in the Tichborne map-area.

The main physiographic features in the map-area include Camden, Varty, Odessa, Syden-
ham, Knowlton, and Loughborough Lakes. The Napanee River flows in a southwesterly
direction across the southern portion of the map-area as do numerous smaller creeks.

The map-area comprises part of the Napanee Plain (Chapman and Putnam 1973) wherein
only a thin veneer of unconsolidated sediment covers the limestone bedrock, and where
thick glacial sediments are present only in some of the deeper stream valleys.

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, 1964b).
In the present map-area, it extends from north of the hamlet of Tamworth, south to the
hamlet of Croyden, then roughly eastwards, forming small, southerly trending re-entrants
around Camden, Knowlton, Sydenham, and Loughborough Lakes. To the west, in the
Bannockburn-Campbellford and Burleigh Falls-Peterborough map-areas, the Precambrian-
Paleozoic boundary is generally marked by a three- to four-metre high, north-facing lime-
stone scarp (Carson 1980a, 1980b). In the present map-area, this scarp is, for the most
part, either absent or, if present, is buried by drift. The scarp is exposed at four localities
(U.T.M. References: 353800E, 4922800N; 359850E, 4924000N; 364675E, 4922850N;
and 366500E, 4923150N).

South of the boundary, outcrop and underlying bedrock consist of Paleozoic strata, with
rare, small inliers of Precambrian rock, with which is associated localized doming of the
surrounding Paleozoic strata. North of the boundary, the underlying bedrock is predomi-
nantly granitic or gneissic rock of Precambrian age, while Paleozoic outliers are rare.

STRATIGRAPHY

Potsdam Formation (? Cambrian): The Potsdam Formation outcrops in the east-central
part of the map-area on several small outliers north of the hamlet of Holleford, and along
the southeast shore of Knowlton Lake. The unit consists of fine- to medium-grained, well
sorted and rounded, red, orange, yellow, buff, and brown quartzose sandstone with minor
siltstone, in irregular and uneven beds of medium thickness. Crossbedding is commaon,
and concretions up to 10 em in diameter are present at one locality (U.T.M. Reference:
370600E, 4925950N). The greatest observed thickness of the formation is less than three
metres, although Liberty (1971) estimated a total thickness in excess of 21 m. No fossils
were recovered from the formation in the present area.

The lower contact of the Potsdam Formation with the underlying Precambrian is
marked by an abrupt change from granitic and gneissic, igneous and metamorphic rocks,
to sandstone and minor siltstones. The upper contact of the Potsdam Formation
with the Shadow Lake Formation is marked by the change from uniformly textured
brown, orange and red sandstones to red and green, poorly sorted arkosic sandstones,
shales, and siltstones. Both contacts are unconformable.

Basal Group

Shadow Lake Formation (Middle Ordovician): Outcrops of the Shadow Lake Formation
are rare in the present map-area, being confined to a few road cuts at the Precambrian-
Paleozoic boundary. The formation consists of red and green arkosic sandstones, siltstones,
and shales with clasts, less than 2 cm in diameter, of granite, quartz, and feldspar. The
maximum observed thickness of the formation in the present map-area is four metres.
No fossils were found in the formation in the present map-area. The upper boundary of
the Shadow Lake Formation is defined as the last appearance of clastic sedimentary units
and the beginning of virtually continuous carbonate units. A commonly occurring transi-
tion 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): Qutcrops of the Gull River Formation are
abundant throughout the map-area, except in the extreme southwest portion. In the
present map-area, the formation is divisible into three members. The lower member con-
sists of medium to dark grey-brown, lithographic to finely crystalline limestone that
weathers medium to pale grey. The rocks are in medium to thick beds that may weather
locally into thinner, more uneven beds. Pods of pale pink to pale yellow, very coarsely
crystalline calcite up to 15 cm in diameter are common. Total thickness of the lower
member is 15 to 20 m, The middle member consists of up to 20 m of interbedded pale
green and buff siltstone, pale grey-green and buff, finely crystalline dolomitic limestone,
and medium to dark brown lithographic limestone. The unit is generally thin- to medium-
bedded and locally recessive. The upper member consists of medium to dark brown, litho-
graphic to sublithographic limestone, that weathers grey and is massive in character. The
unit is up to 30 m in thickness, Common fossils in the Gull River Formation include
cephalopods, small colonial corals, and gastropods.

The upper contact of the Gull River Formation with the Bobcaygeon Formation is
defined as the point at which lithographic to sublithographic limestone changes to a
generally darker, finely crystalline limestone or pale brown, 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, 1980b), are very rare
in the present map area.

Bobcaygeon Formation (Middle Ordovician): Outcrops of the Bobcaygeon Formation
occur only in the southwestern portion of the map-area. The formation is divisible into
two members. The lower member generally consists of pale to dark brown and grey cry-
stalline limestone interbedded with pale brown, fine- to medium-grained calcarenite. The
crystalline limestone is predominantly fine- to medium-grained, but locally, sublitho-
graphic limestone 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 10 m. The upper member of the forma-
tion includes medium to dark grey and brown, thinly bedded, finely crystalline to subli-
thographic limestone that weathers pale to medium grey and brown. Bioclastic limestone
and shale also occur in the upper member and increase in abundance toward the top of
the formation. The thickness of the upper member is less than 4 m. The contact between
the two members is somewhat gradational, but is based primarily on bedding thickness,
and the presence or absence of bioclastic limestone and calcarenite. In general, the upper
member of the Bobcaygeon Formation is the more easily weathered. Common fossils
found in the formation include brachiopods and crinoids, while bryozoans, gastropods,
and large colonial corals are somewhat less abundant.

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

Verulam Formation (Middle Ordovician): Outcrops of the Verulam Formation occur
only in the extreme southwestern corner of the map-area. The unit consists of pale to
dark brown and grey, medium- to coarse-grained bioclastic limestone, in beds ranging
from four to-eight centimetres in thickness, interbedded with erystalline limestone and
shale seams of subequal thickness. Only the basal few metres of the formation are present
in the Tichborne-Sydenham map-area. Brachiopod fragments and brypzoans are common
in the present map-area, but undamaged specimens are rare.

STRUCTURAL GEOLOGY

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

The Napanee River follows the trend of a normal fault, the northwestern side of which
has been downfaulted approximately 30 m. The movement on the fault is apparent
because the Gull River Formation appears stratigraphically higher on the southeast side of
the river than the Bobcaygeon Formation on the northwest side. This is particularly
evident at the point where Highway 401 crosses the Napanee River (U.T.M. Reference:
346225E, 4903250N). A possibly related series of four much smaller step-faults in the
Gull River Formation occurs on the east side of the river in Napanee (U.T.M. Reference:
345700E, 4902750N). Again, the west side of each fault has been downfaulted, but the
movement on each fault is less than one metre.

A small surface fold, less than one metre in relief, possibly caused by high horizontal
stress (White et al. 1974), occurs in the upper member of the Gull River Formation on
Highway 401 near the Sydenham Road interchange west of Kirlgston (U.T.M. Reference:
376650E, 4903700N). This feature trends approximately 140 but cannot be traced at
the surface away from the road cut.

ECONOMIC GEOLOGY

Several small operations in the vicinity of Kingston currently quarry rock from the
Gull River Formation for use as crushed stone. These include the quarries of Woods Sand
and Gravel Limited of Kingston, McGinnis and O'Connor Limited of Elginburg, and W.J.
l(b:gi;ezr;drv and Sons Limited at Kingston, all of which were described by Hewitt and Vos
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