LEGEND

GEOLOGICAL SURVEY OF CANADA COMMISSION GEOLOGIQUE DU CANADA

DEPARTMENT OF ENERGY. MINES AND RESOURCES
MINISTERE DE L'ENERGIE, DES MINES ET DES RESSOURCES

WINDSOR GROUP

W R Limestone. gyvpsum. conglomerate

GR Granodiorite, monzo-granite

; Devonian+— Carboniferous —

finc-grained sandstones.

pyritiferous sandstones.

— -
= Green Bay Formation
(&)
L= MOSHERS ISI.AN “MBER: lami |
= V ; SLAND MEMBER: laminated. grev-ereen : ree
o N” fine-grained sandstones. Pl o DA
=y
——
=
o WEST ’ | g
S LW SR [T tancoos wemk
Z TR el e ‘lhniﬂ_\‘—'h‘cgldcd. thickly-bedded
9+ weathered sandstones with ‘sl'll]ri(ll:]tdyw-\'c. b;lll-i\tculhcrcd
‘ D egreen and erev-sreen. (ine e Al S rac
| aree d grev-green, fine- grev-green. fine-grained
| grained sandstones. sandstones. :
R RISSFRS BEACH MEMBER: thinly-bedded. green : TeV-2Tee
BSs. fine-grained sandstones. Rl al i Sk el
Goldenville Formation
NH ;‘F“\\ H\ R B()l'R MEMBER:  mainly thickly-bedded to massive.
ulf-weathered sandstones; subordinate green laminated sandstones
and green slates. ] . |
|
| SYMBOLS
Station outcrop ; X

Bedding-main cleavage intersection lineation /

Crenulation lineation \/

Mesoscopic fold axis related with

bl e Horntels

Main cleavage (inclined. vertical) / 1/‘/'
Late cleavage (inclined. vertical) V"/' 27

a1 ~{pa e N [T O - M
" main cleavage (“Z"*S", vergence undefined) SO AT G

l.ate mesoscopic fold axis

Axial trace of macroscopic anticline with
plunge direction (defined, approximate,

Axial trace of macroscopic syncline with

plunge direction. (defined. approximate, > i
assumed) . % %
! Axial trace of macroscopic overturned e
{ anticline with plunge direction ,ﬂg
Axial trace of macroscopic e
overturned syncline with plunge direction ﬁ
Fault (with displacement direction, s -
| displacement unknown) ‘ J‘:// ol
v

Mineral occurrence

assumed) _ ’ ‘/

: L
(*Z7, S vergence undefined) ¥ ‘/ s

e

| | Fe: Iron,
| _ Mn: Manganese,

map sheet or on the open file map of the Lahave arca.

. EE - =

44° 40° 00"

64° 30" 00" : 64° 14' 00"

Mo: Molybdenum,
U: Uranium,
"W: Tungsten, Zn: Zinc

Note: Map units and symbols not present on this map sheet occur on another

, 64° 00’ 00"

o” | Windsor Gp
/7| Granitoids
Meguma Gp
B Q I0km
!ﬂ" <
!
}

e 1 44° 317 00" 4
} | MAF

Mahone Bay

44° 36' 00"

< ,

440 92" 30" Lunenburg 9
W By
OPEN FILE

44° 27" 00"

G.S.C. Map 11567
o )
Lahave area

(A ]

44° 09' 00"

44° 18" 00"

MEGUMA GROUP
Halifax Formation
FZ FEL'TZEN MEMBER: grey slate and laminated to thiinl_\'—hcddcd.

CN CUNARD MEMBER: black slate and thinly - to thicklv-bedded

Geological boundary - / . gann®
e . 5 ...
(defined, approximate. assumed) / o

Bedding (inclined. vertical. overturned) e B, &

Au: Gold, Cu: Copper,

- {R
o SLOUGH |//
: \ RIVER™/

’ »
| \S\PINNACL
\ & .}

A RSHALLS
B, \ O HIL

450

e Plymouth™ St o
39

Stillwater —\
== ale

(

TN
e

Nevertell
I =o Lonesoile
Lakefe

ng Brook
Still r

SRS

I O | I 2 km

: SONGE - foskaaial < c ' Bdech Wi | | c%gzgﬁﬁé.' \f
Q | S - : . .

rg_el-s'lsland

ater

., rdam )\l
“.‘ \d 1 on
hester™ AN s 477 S g
; BaSi 6“ A A . -.,/:" *

BG reen |

Partridge
Island

./,
Pt e { |

Structural cross-section 7

| (légproximote) . / / | \ ‘ ;\
4 e e
| km

.

B ok

—

wgw

B

QZ?

{ k. ‘ ®
hinees
Jll) .

~:.Seccombes
:Island

™

TK | NH \WD\ CN P

FZ

Dauphinee
Point™~

Fredas Pt

i Big Fish
\ Island

Contribution to Canada-Nova Scotia Mineral
\l lLDeve]opment Agreement 1984-89, a subsidiary
agreement under the Economic and Regional |

Development Agreement. Project funded by
the Geological Survey of Canada.

Nova Scotia
N # Department of
/@\ Mines and Energy

I* Energy. Mines and Energie. Mines et
Resources Canada Ressources Canada

, //-"

Wil

DESCRIPTIVE NOTES

Map sheet A comprises part of the Mahone Bay area in south-central Lunenburg County, Nova Scotia.
Bounded by 64°30', 44°40', 64°14' and 44°31', it adjoins map sheet B to the south and map sheet C to the
east. Approximately half of the ground in map sheet A 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.

The contact between the Windsor Group and the Meguma Group is not exposed in map sheet A. An
unconformable relationship is likely, however, because the Windsor Group overlies the folded contacts
of five of the lithostratigraphical units in the Meguma Group in an unfaulted succession on the SE limb
of the Gold River Anticline. Devono-Carboniferous granitoids are not found in direct contact with Lower
Carboniferous strata in map sheet A, although Windsor Group rocks rest on hornfels near Wake Up Hill.
The boundary of the Windsor Group is everywhere assumed and drawn where there are abrupt changes
in physiography or where the surficial deposits show a substantial number of Windsor clasts. Municipal
and provincial records of construction and well drilling indicate the presence of Windsor limestone on
the mainland. The distribution of Lower Carboniferous rocks in map sheet A is that of Faribault (1924),
Sage (1954) and Giles (1981). ;

Plutonic rocks representing a small part of the Devono-Carboniferous South Mountain Batholith
{Reynolds et al, 1981) occur in the north of map sheet A. 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 marginai 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 Chester Grant-Chester Basin area are abruptly terminated on passing into the batholith.
Unfoliated, marginal phase granitoids are host to inclusions of Meguma Group schists. With the local
exception of the Feltzen Member, all Meguma Group units in map sheet A are intruded by the batholith.
The dip of the intrusive contact is not directly observable in map sheet A, the contact trace being
approximate in most localities. 2

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 A.
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. Calec-silicate pods characterize the hornfels, replacing the less evident calcareous laminae
and concretions found in the same rocks outside the aureole. In map sheet A, hornfels are well exposed
in roadcuts near Hennigar Lake and Spondo Lake.

Cambro-Ordovician metasedimentary rocks in map sheet A 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 Gold River area in map sheet A is exceptional in that it is the only region
in the Mahone Bay area where the stratigraphical succession from upper Goldenville Formation to upper
Halifax Formation outcrops within a single fold structure.

The New Harbour Member of the Goldenville Formation is typically composed of 1-3 m thick,
buff-weathered, quartz-rich sandstones. In the lower part of this member 1-10 cm thick, green slates
commonly separate the sandstones. In the upper 500 m of the succession, slate is rare. Where the New
Harbour beds are succeeded by the Tancook Member, the uppermost part of the New Harbour sequence
contains 2-3m thick, buff sandstones, with green beds notably absent. Where ‘the New Harbour beds are
overlain by the West Dublin Member, the New Harbour succession of 2-3 m thick, buff sandstones passes
vertically into 25-50 cm thick, buff sandstones some 200 m below its upper contact. Green slates are
absent thr.oughout this transition. The New Harbour Member locally represents the uppermost part of
the Goldenville Formation. In map sheet A its base is not observable. It is best exposed in the core of

the Gold River Anticline around the lower reaches of the Gold River.

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. The buff sandstones are like those seen in the Goldenville Formation except
they are generally thinner (25 cm - 1 m) and contain abundant internal sedimentary structures. The 5=15
cm thick, green rhythmites at the.base of the unit are similar to those seen in the Rissers Beach Member
(not present in the Mahone Bay area). Laminated rhythmites near the stratigraphical top of the West
Dublin succession resemble strata in the Moshers Island Member. The sandstone : rhythmite ratio is
highest in the middle of the West Dublin Member. In map sheet A, the contact with the underlying
Goldenville Formation is well defined where the Gold River is bridged closest to its mouth. Here, the
basal contact of the West Dublin Member (conformable on map scale) may be either sharp or gradational
over a maximum thickness of 75 metres. Restricted in map sheet A to the SE limb of the Gold River
Anticline, the West Dublin Member grades across the tectonic strike into the laterally and partially
equivalent Tancook Member (O'Brien, 1986).

The Tancook Member of the Green Bay Formation is made up of 25 cm - 3 m thick, buff-weathered
sandstones of 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 part 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 A, the contact
with the underlying Goldenville Formation is not exposed. Elsewhere in the Mahone Bay area, Tancook
beds rest sharply and conformably on thickly bedded to massive sandstones of. the New Harbour Member.
The gradational contact with the overlying Moshers Island Member is well defined near the Conway
Stillwater on the NW limb of the Gold River Anticline and near Big North Brook on the NW limb of an
unnamed paired syncline. In map sheet A the Tancook Member is estimated to be four times as thick
as the Wes: Dublin Member. The greatest lithological similarity exists in the upper parts of both units.

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 A, the Moshers Island Member is disposed
about a regional anticline-syncline pair. Although not as widely distributed as in bordering map sheets,
it is lithologically identical everywhere. As opposed to directly underlying units, the Moshers Island
Member maintains a constant thickness throughout map sheet A. 'The contact with the overlying Cunard
Member is particularly sharp and is exposed in hornfels near Wake Up Hill. Within the aureole of the
South Mountain Batholith, particularly in the Hennigar Lake-Bezanson Lake area, this boundary is the
most readily recognized and best mapped in the Meguma Group. The contact with the underlying West
Dublin and Tancook members is placed at the first appearance of thick bedded, buff sandstones.

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. The Cunard Member has relatively limited areal distribution in map sheet A.
In section AB it is seen to be preserved as an erosional relic in the keel of a tight syncline. On the SE
limb of the Gold River Anticline, its total thickness is about 1.5 km. In the extreme SW part of map
sheet A and in adjoining parts of map sheet B, it is probably much thicker. Gently dipping strata of the
Cunard Member are quarried extensively for road metal in open fold structures north of Chester Town.

The Féltzen 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. At the base of the member sandstone beds are 5-10 cm thick, whereas higher in the
stratigraphical succession, 1-2 cm thick beds prevail. Patchy replacement of quartz sandstones by
secondary carbonate -is particularly common. In map sheet A the Feltzen Member is poorly exposed near
Western Shore. In the vicinity of Chester it is mapped solely by the appearance of abundant Feltzen
clasts in the surficial deposits. The contact with the underlying Cunard Member is not seen in map sheet
A.

The disposition of the lithostratigraphical units in the Meguma Group is controlled by large scale,
NE-SW trending folds. In map sheet A, wavelengths range from 2-6 km; the fold amplitude may be in
the order of 1 km. The direction and amount of plunge varies systematically for minor and major folds.
The Gold River Anticline plunges gently SW across map sheet A. To the northwest this structure is paired
with a gently NE plunging syncline which tightens from an open W-shape south of Spondo Lake to a tight
V-shape in the line of section. Members of the Halifax Formation depict a major plunge reversal between
Western Shore and Chester. In section AB all the major folds are upright; however, they are tight in
the dominantly shaley, thinly stratified units and open to close in the dominantly sandy, thickly stratified

units.

The main phase foliation in the Meguma Group is a widespread, subvertical, slaty cleavage. It is
axial planar to most of the major folds in map sheet A. Rarely, in certain sandstones, the main phase
foliation is a notably fanned, spaced cleavage. A late phase fracture cleavage occurs in the Meguma
Group in parts of the map sheet. It is found, for example, near a NW-SE trending, vein-filled, sinistral
fault which displaces the axial trace of the Gold River Anticline. Systematic fracture patterns are present
in Devono-Carboniferous granitoids along the Middle River. In the aureole of the South Mountain Batholith
openly folded, tectonic joints are occupied by pegmatites. In hornfels near Chester Grant, however,
pegmatites are seen in rootless, isoclinal folds. Tectonic structures are not discernible in the Windsor
Group (see section AB). ;

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 2

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 with pyrrhotite occurring where the rocks are magnetic. As
metamorphism increases from the outer to inner aureole, so does the amount of recrystallization and
deformation in Meguma metasediments.

Most metallic mineral occurrences in map sheet A are located near the margin of the South Mountain
Batholith. Several Cu, Cu-Mo and Cu-Mo-W showings are hosted by different phases of the granitoid -
rocks (O'Reilly et al, 1982). Within the Meguma Group stratabound and fault-related veins once mined
near the hinge .of the Gold River Anticline contain Au, Cu and W. One Cu-Zn occurrence is found in
the strongly hornfelsed Cunard Member near Millet Lake. A rare Mn showing is reported near the base
of the Halifax Formation in the vicinity of Western Shore.
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