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Introduction 
 
Geological investigations related to the Eastern 
Shore Meguma terrane bedrock-mapping project 
continued through the summer of 2020 with a focus 
on parts of the Liscomb (NTS 11E/01), Ecum 
Secum (NTS 11D/16), and Country Harbour (NTS 
11F/04) map sheets (Fig. 1). As outlined in White 
and Vaccaro (2019, 2020), the main objective of 
this project is to improve the current knowledge of 
the geological history and mineral potential of the 

Goldenville and Halifax groups and associated 
intrusive units. This work was enhanced by the use 
of recently acquired lidar imagery (Service Nova 
Scotia and Internal Services, 2021) combined with 
the regional aeromagnetic data from King (2000). 
This report summarizes preliminary results of this 
1:10 000 scale bedrock mapping with emphasis on 
improved understanding of the stratigraphy in the 
Goldenville and Halifax groups in the Eastern 
Shore in comparison with other areas of the 
Meguma terrane. 
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Figure 1. Simplified geological map of the Meguma terrane, southern Nova Scotia, showing the location of the 2020 map 
area (red box) in relation to other mapped areas (year of mapping indicated). CCF = Cobequid-Chedabucto Fault. 
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Preliminary Stratigraphic 
Results 
 

During July to September of 2020, 1:10 000 scale 
mapping was continued in an area extending from 
the Governor Lake map sheet (White and Scallion, 
2011) southwestward to the Sherbrooke area (Fig. 
1), which includes the entire Ecum Secum map 
sheet of Henderson (1986). Reconnaissance 
mapping was also completed in the Canso and 
Moose River areas. Numerous logging roads and 
all-terrain vehicle trails provide good access; 
however, large areas of glacial till obscure much of 
the bedrock in the area. The combined lidar and 
aeromagnetic imagery are essential to enable 
tracing the map units under areas of till cover. 
 

Structural data were collected from all outcrops 
visited during this study, and multiple magnetic 
susceptibility measures were acquired from each 
rock type at each outcrop.  These data were 
compiled with the 2018–2019 data into an ArcGIS 
database. Over 200 rock samples were collected, 
adding to the 250 samples collected during the 
2018–2019 field season. These were slabbed, thin 
sectioned, and analyzed using a portable X-ray 
fluorescence machine. 
 

The ability to trace map units using the new lidar 
imagery (Service Nova Scotia and Internal 
Services, 2021) and 1:50 000 scale aeromagnetic 
map of King (2000) was enhanced further by 
adding higher resolution aeromagnetic data for the 
Moose River area collected by Anderle (1988) and 
Hudgins (1997) at 1:10 000 and 1:25 000 scale, 
respectively. As noted by Horne and Pelley (2007) 
in their mapping in the Moose River area, these 
additional higher resolution datasets show distinct 
magnetic packages in the Goldenville Group that 
are not evident on regional aeromagnetic maps. We 
have been able to extrapolate the detailed 
aeromagnetic data into areas of the Goldenville 
Group that appear to be magnetically ‘barren’ and 
hence extend map units into these areas with 
reasonable success. 
 
Regional mapping in the Goldenville and Halifax 
groups in southwestern Nova Scotia showed that 
the magnetic signatures on the regional 
aeromagnetic maps can be helpful in evaluating 
stratigraphic subdivisions and correlations of rock 
units (White, 2010; White and Barr, 2012). 
 

Goldenville Group 
 

Building on the work of Horne and Pelley (2007), 
four formations have been recognized in the 
Goldenville Group: Moose River, Tangier, Taylors 
Head, and Beaverbank (Fig. 2). The new work 
confirmed that the Moose River Formation of 
Horne and Pelley (2007) occurs in the core of the 
northeast- to east-trending Moose River-Beaver 
Dam-Fifteen Mile Stream Anticline (Faribault, 
1897, 1898, 1899). Locally the nose of the anticline 
contains numerous fold structures, and hence is 
better termed an anticlinorium as indicated by 
Horne and Pelley (2007) and Pelley et al. (2009). 
Based on structural patterns this formation 
represents the oldest exposed parts of the 
Goldenville Group in the Eastern Shore. Although 
poorly exposed, the Moose River Formation has 
relatively high aeromagnetic response that enables 
the formation to be traced into till-covered areas. A 
designated type section or type area is difficult to 
identify, but the Moose River, Beaver Dam, and 
Fifteen Mile Stream gold districts all occur along 
the trace of the anticlinorium and good exposures 
are present in the old trenches and open pits, as 
well as core from numerous drillholes. 
 
As noted by Horne and Pelley (2007), the Moose 
River Formation exposed in the Moose River gold 
district consists mainly of pale to dark grey to 
green, thinly bedded to laminated metasiltstone to 
slate and conspicuously lacks abundant 
metasandstone. However, along strike to the 
northeast in the Beaver Dam and Fifteen Mile 
Stream areas (e.g. Horne, 2020; Lowe, 2020) 
abundant pale grey, thin- to medium-bedded 
metasandstone is interlayered with the finer grained 
rocks. Minor disseminated sulphide minerals, 
including pyrrhotite, are common in the finer 
grained rocks and are responsible for the elevated 
magnetic signature (Horne and Pelley, 2007; 
Simpson, 2020). The base of the formation is not 
exposed, but the minimum thickness is about 600 m. 
 
Overall, the Moose River Formation is similar to 
the Moses Lake Formation of the lower 
Goldenville Group in southwestern Nova Scotia 
(Fig. 2). Both units have similar rock types and 
occupy a similar stratigraphic level. Because of this 
apparent correlation (e.g. White and Barr, 2012), 
the Moses Lake Formation underwent gold 
exploration  that resulted in some promising results 
(e.g. Utley, 2011). 
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The overlying Tangier Formation (Horne and 
Pelley 2007) is exposed on the limbs of the Moose 
River-Beaver Dam-Fifteen Mile Stream Anticline 
and also occurs in the cores of anticlines trending 
east-west in the Sherbrooke area. The formation 
consists of thickly to thinly bedded grey 
metasandstone interlayered with dark grey to black, 
laminated metasiltstone to slate. The base of the 
formation is placed at the top of the most 
prominent magnetic metasiltstone in the underlying 
Moose River Formation and coincides also with an 
abrupt increase in abundance of thickly bedded 
metasandstone. The Tangier Formation displays a 
uniformly low aeromagnetic response throughout 
the area (King 2000) and is about 2000 to 2250 m 
thick. This formation has similarities with the parts 
of Green Harbour and Church Point formations of 
the Goldenville Group in southwestern Nova Scotia 
(Fig. 2). 
 
The Taylors Head Formation (Horne and Pelley, 
2007) is the most extensive unit in the Eastern 

Shore and occurs in the cores of northeast-trending 
anticlines. About ⅔ of the lower part of the 
formation displays a distinctive banded (high-low) 
aeromagnetic signature, whereas the upper 
kilometre has a distinctly low aeromagnetic 
signature. In the Governor Lake area, White et al. 
(2009) and White and Scallion (2011) restricted the 
Taylors Head Formation to the upper low-magnetic 
package of rocks but assigned the more magnetic 
underlying unit to the Governor Lake Formation; 
the difference in magnetism was the only 
distinction between the two formations. The 
formation is best exposed along the coast of 
Taylors Head, herein designated as the type 
section, where the stratigraphy and sedimentology 
were well documented by Waldron and Jensen 
(1985). The formation consists of grey, medium- to 
thick-bedded metasandstone, locally interlayered 
with green to grey, cleaved metasiltstone. Large 
(long axis up to 40 cm), brown carbonate-rich 
concretions are locally abundant. Metasandstone 
beds typically are laminated to cross-laminated or 

Figure 2. Schematic summary of Cambrian to Ordovician stratigraphy in the Meguma terrane showing differences north-
west and southeast of the Chebogue Point Shear Zone. Paleontological and U-Pb age data are from sources cited in 
White et al. (2012). 
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display convolute laminations near the top, but the 
lower parts are devoid of sedimentary structures, 
possibly due to fluidization by water escape. In this 
case, sand volcanos are common on the upper beds 
(e.g. Horne and Pelley, 2007). Sole marks, such as 
flute and load casts, are locally common. Many of 
the beds have irregular, erosive coarse-grained to 
conglomeratic bases and flat tops. The base of the 
formation is placed at the base of the lowermost 
prominent magnetic metasandstone bed. 
 

Taken together, the Taylors Head and Tangier 
formations resemble the Green Harbour Formation 
in southwestern Nova Scotia (Fig. 2). However, the 
lower part of the Taylors Head Formation occupies 
a similar stratigraphic position as and has magnetic 
characteristics similar to the Lake Rossignol 
Member in the Green Harbour Formation (White, 
2010). Additional mapping combined with 
petrographic study is required to determine if the 
Taylors Head Formation can be further subdivided. 
The total thickness of the formation is about 3000 m. 
 

The Government Point Formation in the upper part 
of the Goldenville Group in southwestern Nova 
Scotia, with its distinctive high aeromagnetic 
signature, is noticeably missing in the mapped 
areas. However, based on the regional 
aeromagnetic survey of King (2000), a similar 
magnetic signature above the Taylors Head 
Formation is evident west of Sherbrooke towards 
the Canso area. 
 

The Mn-rich Beaverbank Formation overlies the 
Taylors Head Formation and is considered the 
uppermost unit of the Goldenville Group (White, 
2010; White and Barr, 2012). As noted by White 
and Vacarro (2020), the contact is gradational over 
50 m but displays a relatively abrupt disappearance 
of thick metasandstone and an increase in Mn-
bearing metasiltstone and rare metalimestone. The 
formation consists mainly of thinly bedded to 
finely laminated, grey metasiltstone and slate with 
thin (<1 cm to 10 cm), brown to purple to dark 
grey, Mn-rich beds and laminations. Where the 
metamorphic grade is higher, the Mn-rich beds 
form coticule-rich, pytigmatically folded bands. 
The unit also contains black to rust-brown, 
sulphide-rich slate, which led previous workers to 
assign the unit to the basal Halifax Group (e.g. 
Horne and Pelley, 2007). Metasandstone is rare 
but, where present, forms thin (10-20 cm) beds. 
The Beaverbank Formation is interpreted to be 

correlative with the Moshers Island Formation 
exposed in southwestern Nova Scotia (White, 2010). 
 

Halifax Group 
 
The Cunard Formation, the basal unit in the Halifax 
Group, overlies the Beaverbank Formation of the 
Goldenville Group (Fig. 2). It is characterized by 
black to rust-brown slate and variable amounts of 
interbedded (<1 m) cross-laminated metasiltstone 
and metasandstone. Like the Beaverbank 
Formation, this unit contains abundant pyrite and 
pyrrhotite (Horne and Pelley, 2007; White and 
Vacarro, 2020). However, in contrast to the 
Beaverbank Formation, the MnO content is 
negligible. The total thickness of the formation is 
about 1200 m. This formation is interpreted to be 
correlative with the North Alton and Acacia Brook 
formations in the Yarmouth to Wolfville area of 
southwestern Nova Scotia (Fig. 2). 
 
Elsewhere in the Meguma Terrane the Cunard 
Formation is overlain by the Glen Brook Formation 
or its equivalents such as the Bluestone, Feltzen, 
Lumsden Dam, and Bear River formations (Horne 
et al., 2000, 2009; Horne and Pelley, 2007; White, 
2010; White and Barr, 2012). However, these 
formations were not observed in the present map 
area. Based on published descriptions by Horne et 
al. (2000) and Horne and Pelley (2007), the Glen 
Brook Formation in the Eastern Shore area has a 
thickness of about 1000 m (Fig. 2). 
 

Future Work 
 
Bedrock mapping is planned to continue over the 
next several years and will focus on (1) the 
production of 1:50 000 scale maps, (2) establishing 
chemostratigraphy using both portable X-ray 
fluorescence and certified lithogeochemical 
analyses, (3) obtaining better controls on 
depositional age and source areas of the units using 
detailed U-Pb detrital zircon and isotopic studies, 
and (4) producing a metamorphic map to document 
variations in regional metamorphic grade and 
establish the presence of buried plutonic units. In 
addition, a sixth version of the Targeted 
Geoscience Initiative (TGI-6) was started late in 
the Fall of 2020 in conjunction with the Geological 
Survey of Canada (GSC) to better understand the 
critical mineral potential of the Musquodoboit 
Pluton in the western part of the map area. Hence, 
the pluton along with other igneous units will be 
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included in the mapping program in collaboration 
with students and faculty from Acadia and St. 
Francis Xavier universities. The new information 
acquired in this mapping program will result in a 
better understanding of the distribution of 
economic mineralization and help to establish a 
predictive model to increase mineral exploration 
successes in the area. 
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