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DESCRIPTIVE NOTES

Map sheet C comprises part of the Mahone Bay area in south-central Lunenburg County, Nova Scotia.
Bounded by 64°14', 44°36', 64°00'and 44°27', it adjoins map sheet D to the south and map sheets A and
B to the west. Approximately half of the ground in map sheet C is underlain by strata belonging to
the Cambro-Ordovician Meguma Group and the Lower Carboniferous Windsor Group. Unmapped
Devono-Carboniferous granitoids underlie the remaining area.

An angular unconformity separates the Windsor Group and the Meguma Group at Frail Cove in the
northwestern part of the map sheet. Nearby, at East River Point, the Windsor Group nonconformably
overlies Devono-Carboniferous (locally pre-Visean) granitoids. Elsewhere, the boundary of Lower
Carboniferous strata is assumed and drawn where there are abrupt changes in physiography or where
the surficial deposits show a substantial number of Windsor clasts. Windsor Group limestones have been
quarried at East River and Goat Lake and have been reported in wells near Upper Blandford. The
distribution of Lower Carboniferous rocks in map sheet C is that of Faribault (1924, 1929), Sage (1954)
and Giles (1981). :

Plutonic i1ocks representing a small part of the Devono-Carboniferous South Mountain Batholith
(Reynolds et al, 1981) occur in the north of map sheet C. These undivided rocks are generally granitic
in composition. Along the margin of the batholith granitoids show a great variation in primary texture
and in the extent to which secondary alteration has proceeded. Pegmatites and aplites are present
within the marginal phases.

The intrusive relationship between granitoid rocks and the Meguma Group is indicated by the presence
of abundant xenoliths and large enclaves of host strata near the batholith margin. Regionally, the contact
of the granitoids is highly discordant to the trend of tectonic structures in the Meguma Group. Several
major folds in the Aspotogan Peninsula and offshore islands are terminated on passing into the batholith.
Unfoliated, marginal phase granitoids are host to inclusions of spotted slates, schists and gneisses from
the Meguma Group. With the local exception of the Feltzen Member, all Meguma Group units in map
sheet C are intruded by the batholith. The steeply dipping intrusive contact is exposed in several
localities between Aspotogan Harbour and Deep Cove.

Porphyroblastic, partly magnetic hornfels occur in the Meguma Group in a zone up to 2 km wide
in the aureole of the South Mountain Batholith. This zone generally follows the contact of the granitoids
and, despite changes in contact orientation, is approximately the same width throughout map sheet
C. Because the contact aureole trends across the regional tectonic grain, almost all of the units in
the Meguma Group are locally hornfelsed. The typical field appearance of pelitic or thinly bedded rocks
changes considerably in the aureole. There, such strata become relatively coarser grained and appear
massive. Calc-silicate pods characterize the hornfels, replacing the less evident calcareous laminae
and concretions found in the same rocks outside the aureole. In map sheet C, hornfels are particularly
well exposed in coastal sections between Gates Cove and Meisner Point and along the shoreline of
Aspotogan Harbour. In the vicinity of the Windsor Group outlier near Squid Cove, West Dublin hornfels
are deeply weathered, fractured and filled with secondary Fe-oxides.

Cambro-Ordovician metasedimentary rocks in map sheet C belong to three formations in the Meguma
Group. From oldest to youngest, they are the Goldenville Formation (New Harbour Member), the Green
Bay Formation (Tancook, West Dublin and Moshers Island members) and the Halifax Formation (Cunard
and Feltzen members).

The New Harbour Member of the Goldenville Formation is typically composed of thickly stratified,
buff-weathered, quartz-rich sandstones. On the Aspotogan Peninsula, where the New Harbour beds
are succeeded by the Tancook Member, the uppermost part of the New Harbour sequence contains 2-3
m thick, buff sandstones, with green beds notably absent. Generally, in the upper 500 m of the succession,
slate is rare. In the lower part of the New Harbour Member, however, 1-10 cm thick, green slates
commonly 'separate the sandstones. In this uppermost part of the Goldenville Formation, there are
uncommon occurrences of green rhythmites similar to those seen in the Green Bay Formation. The
thickest stratigraphic interval (30 m) is observable in the Herring Cove - Broad Cove area. The best

-and most cantinuous exposures of the New Harbour Member in the Mahone Bay area occur in the coastal

section from New Harbour to Bayswater. The stratigraphically lowest New Harbour beds are exposed
in the core of the Indian Path Anticline on Gravel Island.

The West Dublin Member of the Green Bay Formation is lithologically characterized by
buff-weathered, quartz-rich sandstones interstratified with fine grained, rhythmically interbedded,
green and grey-green sandstones and siltstones. In map sheet C, it is restricted to a small tract of ground
between Squid Cove and Frail Cove. There, strongly hornfelsed but relatively unstrained rocks of the
West Dublin Member are decimetre- to metre-bedded and display excellent cross-stratification.

The Tancook Member of the Green Bay Formation is made up of 25-cm - 3 m thick, buff-weathered
sandstones «f Goldenville type interlayered with rhythmically bedded, green and grey-green, fine grained
sandstones and siltstones. Thixatropic deformation of thick buff sandstones is common, especially in
the lower p~rt of the member. Ascending the stratigraphical succession, the rhythmite : buff sandstone
ratio is highly variable. Generally, however, the thickest, amalgamated sandstone bodies (3 m) are
found with-the thickest rhythmite intervals (15 m). Metre-thick, buff sandstone beds punctuated by
less common, decimetre-thick, green rhythmites occur near the base of the member. In map sheet
C, the contact ‘with the underlying Goldenville Formation is exposed north of New Harbour. There,
Tancook becs rest sharply and conformably on thickly bedded to massive New Harbour sandstones. The
gradational contact with the overlying Moshers Island Member is completely exposed at Hutts Cove
and Southern Head on Big Tancook Island and on the northeastern tip of Little Tancook Island. On the
mainland, it is seen within hornfels at Aspotogan Harbour. In the Mahone Bay area, the most complete
sections through the Tancook Member are located either side of The Chops in coastal exposures on Big
Tancook and Little Tancook islands. Beds in the lower part of these sections are best compared to strata
in southeastern Cape LaHave Island where the sandstone bodies in the West Dublin Member split to
form two discrete subunits (O'Brien, 1985; O'Brien et al, 1985).

The Moshers Island Member of the Green Bay Formation comprises rhythmically laminated and rarer
crosslaminated, green and grey-green, fine grained sandstones and siltstones. The rhythmic layering
is on millimetre and centimetre scales. Pink and brown coloured laminae contain Mn-garnets and
Mn-carbonates. Mineralogically zoned concretions occur in particular laminae in the upper parts of
the unit, where they define an excellent marker horizon. In map sheet C, the Moshers Island Member
is disposed in the hinge and on the NW limb of the Indian Path Anticline (see section GH). It forms
a distinctive marker unit in the highly deformed hornfels around Aspotogan Harbour. The contact with
the overlying Cunard Member is sharp and exposed on the mainland immediately north of Route 329.
The contact with the underlying Tancook Member is drawn at the first appearance of thick bedded,
buff sandstones. T

The Cunard Member of the Halifax Formation contains black slates interbedded with pyritiferous,
cross-stratified, ripple marked sandstones. These fine grained, grey sandstones are 20-50 cm thick
and they commonly display giant concretions made up of chlorite, carbonate and sulphide. The slate
: sandstone ratio is highly variable. In map sheet C, the Cunard Member is the most widespread unit
in the Meguma Group. If, as it appears, the exposures near East Chester strike into the exposures near
Mathias Hill on the Aspotogan Peninsula, then the Halifax Formation probably also underlies much of
the northeastern part of Mahone Bay. The Cunard succession between Blandford and the contact with
the South Mountain batholith may be 1.5 km thick (see section GH). Weakly or unhornfelsed parts of
the Cunard Member are quarried extensively for road metal.

The Feltzen Member of the Halifax Formation is composed of light grey, dark grey and blue-grey
slates rhythmically interbedded with laminated to thinly bedded, fine grained, buff-weathered, grey
sandstones. In map sheet C, it is mapped solely by the appearance of abundant Feltzen clasts in the
surficial deposits south of East Chester. The contact with the underlying Cunard Member is not
observable.

- The disposition of the lithostratigraphical units in the Meguma Group is controlled by large scale,
NE-SW trending folds. In map sheet C, wavelengths range from 0.5 - 2 km; the fold amplitude may
be in the order of 1 km. All the major folds in the map sheet plunge gently SW and, therefore, a regional
scale plunge reversal (depression) occurs within the Meguma Group under the waters of Mahone Bay
(O'Brien, 1886). As seen in section GH, major folds are relatively large and open in the Goldenville and
Green Bay formations and relatively small and tight in the Halifax Formation. Basal Lower Carboniferous
strata together with the unconformable surface separating Windsor and Meguma Groups are folded by
NE-SW trending, gently SW plunging, macroscopic folds at Frail Cove. :

The main phase foliation in the Meguma Group is a widespread, subvertical, slaty cleavage that
is axial planar to the major folds in map sheet C. Rarely, in certain sandstones, the main phase foliation
is a notably fanned, spaced cleavage. A late phase fracture cleavage has restricted development in
map sheet C. It is commonly associated with NW-SE trending faults and kink bands in the Meguma
Group. H

Thé Sstructure of the contact hornfels is exceedingly complex on the Aspotogan Peninsula. Members
of the Goldenville, Green Bay and Halifax formations are regionally folded about NE-SW trending axes
and strike discordantly into the outer zone of the aureole. Here, slaty cleavage is still recognizable
and porphyroblast growth is seen to predate and postdate cleavage development. In the inner zone of
the aureole, the three Meguma formations become highly strained and recrystallized approaching the
eontaet of the granitoids. In the inner aureole contact metamorphism also predates and postdates the
local development of tectonic structures. The structurally oldest pegmatites in the inner aureole are
commonly found in rootless, isoclinal, minor folds whose axial surfaces lie parallel to the steep bedding
planes. The structurally youngest pegmatites are undeformed and are highly discordant to the bedding
planes. Unfoliated granitoids contain xenoliths and large enclaves of partially assimilated schists and
gneisses.

Some 50 - 100 m from the granitoids highly strained and attenuated, partially migmatized Meguma
Group schists and gneisses are reorientated so that they are concordant to the contact trace. In a section
drawn parallel to the regional fold trace (e.g. section 1J), this reorientation is seen to be accomplished
by folding about a NW-SE trending fold axis. This 'transverse' fold (see also Faribault, 1908) is a
macroscopic structure formed in the highly deformed, innermost aureole. Its axial surface lies generally
parallel to the intrusive contact. The 'transverse' fold in section IJ downwarps and refolds the axis
of the Indian Path Anticline.

In map sheet C, faults are present in the Meguma Group, the Windsor Group and the
Devono-Carboniferous granitoids. Near East River macroscopic, subvertical faults affecting Windsor
Group limestones and Devono-Carboniferous granitoids produce NW-SE and ENE-WSW trending,
vein-filled, systematic fractures. On the Tancook islands, NW-SE trending faults and kink bands in
the Meguma Group show both sinistral and dextral offset. Some are occupied by aplites associated
with the South Mountain Batholith.

Regional dynamothermal metamorphism is witnessed by the preferred alignment of chlorites and
white micas along the slaty cleavage (lower greenschist facies). Macroscopic silicate porphyroblasts
are not developed. Pyrite, arsenopyrite and pyrrhotite crystals and polymineralic nodules and concretions
are common in all units. They are augened and distorted by the slaty cleavage. Most nodules and
concretions are rich in carbonate relative to the host metasediments but those in the manganiferous
Moshers Island Member also contain abundant microscopic garnets.

Contact metamorphism produces extremely hard and massive, rust-weathered hornfels in the Meguma
Group. In map sheet A, most of the contact aureole is composed of distinctly spotted rocks which,
where pelitic and semi-pelitic, have abundant porphyroblasts of cordierite and andalusite
(hornblende-hornfels facies). Calc-silicates display rare porphyroblasts of garnet. Very close to the
granitoids, contact metamorphism of certain pelites gives rise to feldspathic, lit-par-lit migmatites.
The most common sulphide in the hornfels is pyrite; magnetic hornfels contain pyrrhotite. As
metamorphism increases from the outer to inner aureole, so does the amount of recrystallization and
deformation in Meguma metasediments.

In map sheet C, Meguma-hosted Au showings have been reported in the Tancook Member of the
Green Bay Formation on Big Tancook Island near the hinge of the Indian Path Anticline. Occurrences
of U are found in Devono-Carboniferous granitoids in the vicinity of Mountain Hill. Windsor Group
limestones near East River were once mined for industrial and agricultural uses.
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