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Introduction 
 
The Cobequid Highlands of northern mainland 
Nova Scotia form part of the southern margin of 
Avalonia (Hibbard et al., 2006), a fault-bounded 
terrane positioned inboard from Meguma and 
outboard of Ganderia (Fig. 1). Previous studies 
have shown that the area predominantly comprises 

Late Neoproterozoic and Late Devonian to Early 
Carboniferous volcanic, sedimentary and intrusive 
rocks (e.g. Pe-Piper and Piper, 2002). 
 
Investigations conducted in the eastern Cobequid 
Highlands by the Department of Natural Resources 
between 2010 and 2011 highlighted the mineral 
potential of the area through the discovery of a 
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T. G. MacHattie and C. E. White 

Figure 1. Lithotectonic elements of the northeastern Appalachian Orogen, modified from Hibbard et al. (2006). 
The four boxes labelled Cobequid Highlands are outlines of the four 1:50 000 scale bedrock geology maps of Pe-Piper 
and Piper (2005, and references therein). The three filled boxes are the approximate areas mapped in 2012-2013 (white) 
and 2014 (grey), respectively. 
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significant granite-related high-field-strength/rare 
earth element (HFSE/REE) prospect (MacHattie, 
2011) and widespread volcanic-related epithermal 
Au-style mineral occurrences (MacHattie, 2012, 
2013). In addition, new U-Pb zircon ages indicate 
the presence of some of the oldest Neoproterozoic 
crust found within Avalonia, as well as previously 
unrecognized Ordovician and Devonian intrusive 
units (MacHattie and White, 2012; MacHattie et 
al., 2012). As a result of the newly identified 
economic potential of the area and possibility for 
significant improvements to the geological 
framework, the Nova Scotia Department of Natural 
Resources initiated a bedrock mapping program in 
the Cobequid Highlands in the summer of 2012 
(MacHattie and White, 2012; MacHattie and 
White, 2013). This report summarizes results of the 
mapping work conducted in the western Cobequid 
Highlands in 2014 (Fig. 1). 
 

Regional Geology 
 

The Cobequid Highlands are an uplifted crustal 
block composed of Late Neoproterozoic volcanic, 
sedimentary and plutonic rocks; significant 
amounts of Late Devonian to Early Carboniferous 
volcanic, plutonic and lesser sedimentary rocks; 
and minor Silurian sedimentary rocks. The 
southern boundary of the highlands is marked by 
the Cobequid-Chedabucto Fault Zone. To the 
north, the highlands are unconformably overlain by 
Late Carboniferous sedimentary rocks of the 
Cumberland Basin (Fig. 2). The highlands are part 
of Avalonia, a composite terrane within the 
Appalachian Orogen that extends from the Boston 
area, through southern New Brunswick and 
northern Nova Scotia, to southeastern 
Newfoundland (Fig. 1). 
 

Geology of the Western 
Cobequid Highlands 
 

Introduction 
 
The 2014 bedrock mapping program in the western 
Cobequid Highlands was undertaken at a scale of 
1:10 000 and continued westward from the areas 
mapped in 2012 and 2013 (see Fig. 2 in MacHattie 

et al., 2014). The 2014 program included the 
highland areas of NTS 1:50 000 scale map areas 
21H/08 (Parrsboro) and 21H/09 (Springhill), 
between the Bass River of Five Islands and the 
Ramshead River, respectively (Fig. 2). This area is 
approximately equivalent to the 1:50 000 scale 
bedrock map area of Pe-Piper and Piper (2005; 
Parrsboro) and Donohoe and Wallace (1982). 
 

Neoproterozoic Supracrustal 
Rocks 
 
A significant portion of the central core of the 
western/central highlands consists of 
Neoproterozoic supracrustal rocks of the Dalhousie 
Mountain Formation (Fig. 2). Three principal 
lithofacies are recognized within the formation. 
The majority of the formation consists of felsic to 
intermediate, fine- to ultrafine-grained massive tuff 
with lesser fine-grained crystal and crystal/lithic 
tuff. Although the components of these rocks 
clearly have a volcanic origin, significant 
reworking indicates they best be described as 
volcanogenic siltstone and sandstone, respectively. 
Also widespread within the formation are felsic, 
fine- to ultrafine-grained tuffs that are distinctively 
well-laminated. Laminations range in thickness 
from a few millimetres to a couple of centimetres 
(e.g. Fig. 3A), are laterally continuous, and 
sometimes display grading and cross lamination. 
The massive and laminated tuffs are commonly 
intercalated, although distinctive areas dominated 
by massive, fine-grained crystal tuff and those by 
fine- to ultrafine-grained well-laminated tuff are 
locally recognized. This suggests the possibility of 
further subdivision of the formation. Overall, 
sections dominated by the laminated tuffs are 
interpreted to reflect a more distal manifestation of 
Neoproterozoic volcanism within the Dalhousie 
Mountain Formation, whereas the fine-grained 
crystal/lithic tuffs represent a facies deposited 
somewhat more proximal to the volcanic source. 
Distinct from the two principal tuffaceous facies 
are lesser volumes of mafic, intermediate and felsic 
volcanic flows and related sub-volcanic intrusive 
rocks. Basaltic rocks are sometimes vesicular, and 
intermediate rocks are commonly feldspar-phyric 
(Fig. 3B) and contain lithic fragments that display 
evidence of welding. Felsic volcanic and associated 
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sub-volcanic rocks are quartz- and k-feldspar-
phyric and locally spherulitic. Volcanic 
conglomerate containing lapilli- and bomb-sized 
volcanic clasts are also found associated with this 
facies (Fig. 3C). In contrast to the tuffaceous 
dominated rock sequences, these components of the 
Dalhousie Mountain Formation represent the most 
proximal volcanic facies recognized. 
 
Along the Cobequid Fault, between the Diligent 
River and Parrsboro areas, thin slivers of 
polydeformed mafic-intermediate tuffs and fine-
grained gabbro and diorite occur (Fig. 2). These 
rocks closely resemble those of the Neoproterozoic 
Folly River Formation of the Bass River Block 
found in the eastern Cobequid Highlands (see 
MacHattie et al., 2013). As such we currently 
include them with that formation. 
 

Neoproterozoic Plutonic Rocks 
 
Neoproterozoic plutonic rocks are rare in the 
western Cobequid Highlands. An ovoid shaped 
body located approximately 10 km north of 
Parrsboro, the Jeffers Brook Pluton (Pe-Piper and 
Piper, 2005), is the only Neoproterozoic intrusive 
body dated within the area. Hornblende Ar/Ar ages 
of ca. 607 and 604 Ma were obtained from diorite 
of the Jeffers Brook Pluton by Keppie et al. (1990). 
The intrusive phases of this pluton are, however, 
varied in composition, ranging from medium- to 
fine-grained gabbro/diorite, to more voluminous 
medium- to coarse-grained tonalite and 
granodiorite, and lesser monzogranite. The mafic 
and intermediate members of this suite commonly 
comingle and fine-grained micro-diorite enclaves 
are ubiquitous within the tonalitic and granodioritic 
phases. An intrusive contact with the Dalhousie 
Mountain Formation is preserved along the 
northern margin of the pluton, thus confirming a 
Neoproterozoic age for this formation. Airborne 
magnetic maps suggest the western portion of the 
pluton is in fault contact with the Dalhousie 
Mountain Formation and that the eastern contact 
(not examined in this study) extends beneath the 
formation.  
 

Silurian Supracrustal Rocks 
 
Silurian siliciclastic sedimentary rocks are well 
exposed in a narrow, east-trending, northerly 

dipping (and younging) belt located along the 
northern margin highlands. Within this belt, 
Silurian rocks consist predominantly of medium- to 
fine-grained sandstone and siltstone. Graded beds 
and cross-bedding are common and locally the 
rocks contain abundant detrital muscovite. The 
muscovite appears to characterize most of the 
Silurian supracrustal rocks found farther east in the 
Cobequid Highlands. This belt of Silurian rocks is 
flanked to the north and south by mafic and felsic 
volcanic rocks of the Fountain Lake Group, and to 
the west by Neoproterozoic rocks of the Dalhousie 
Mountain Formation. The nature of these contacts 
is not certain at this time, but potential for an 
unconformity with the Fountain Lake Group is 
suggested by a locally preserved, nearly flat-lying, 
basal breccia zone (paleo-erosional surface?) that 
occurs within steeply dipping Silurian siltstones 
along its southern contact with the Fountain Lake 
Group volcanics. 
 
Along the Cobequid Fault, north of the Moose 
River and Five Islands areas, suspected Silurian 
rocks occur in fault-bound blocks juxtaposed 
against rocks of the Dalhousie Mountain Formation 
(Fig. 2). These rocks are significantly more 
deformed than their counterparts found in the 
northern belt and show evidence of contact 
metamorphism, presumed to be related to 
widespread Devonian to Carboniferous felsic 
plutonism in the area. Despite this, trace fossils can 
still be recognized as well as rare fossil shell 
fragments. Within these southern blocks, several 
new Fe-, Pb- and Zn-bearing sulphide as well as 
barite occurrences have been documented. The 
nature and origin of these occurrences is currently 
under investigation.   
 

Late Devonian to Carboniferous 
Volcanic Rocks of the Fountain 
Lake Group 
 
Volcanic rocks of the Fountain Lake Group are 
found within two areas within the western 
Cobequid Highlands map area. The most 
significant exposure of the group occurs within a 
ca. 15 km long and 1.5-4.5 km wide volcanic 
succession located immediately north of the 
Cobequid Fault within the north-central Parrsboro 
(NTS 21H/09) map area (Fig. 2). This succession is 
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particularly well-exposed on river cuts and new 
logging roads between the Parrsboro and Moose 
River areas. It appears to be in fault contact with 
the Dalhousie Mountain Formation along its 
northern and eastern margins, and is clearly offset 
by numerous north-trending faults. Along its 
southern margin a close spatial and temporal 
relationship with high-level, Late Devonian to 
Early Carboniferous plutonism is evident. Locally, 
volcanic rocks along this boundary are intruded by 
sheets and dykes of porphyritic (K-feldspar) 
granite. Along two river cuts through this southern 
boundary, however, maroon felsic tuffs are found 
containing distinctive coarse quartz-rich layers that 
resemble quartz found in the granitoids. This could 
indicate that some of these granitoids may have 
been exposed during deposition of the felsic tuffs. 
Where observed, younging in this succession is 
consistently to the north, further suggesting these 
tuffs occur at or near the base of the volcanic 
succession. 
 
Detailed mapping within this southern volcanic 
succession indicates that it is distinctly bi-modal 
(mafic/felsic), four principal rock types 
predominate, and there is a definite spatial control 
on their distribution. Basaltic volcanic rocks are the 
least abundant within the succession and are found 
near the base (southern margin) and the top of the 
succession, respectively. Along the southern 
boundary of this succession west of the Moose 
River Pluton, an up to 100 m thick layer of 
massive, fine-grained to aphanitic and distinctively 
magnetic basalt flows occurs (Fig. 3D). This basalt 
layer, despite being offset by numerous north-
trending faults (Fig. 2), crops out semi-
continuously for > 5 km along the exposed base of 
the succession. To the north, along the top of the 
succession, a distinctive, highly vesicular layer of 
sub-aerial basalt flows occurs. These basalts range 
from fine-grained/aphanitic to plagioclase-phyric 
flows that possess highly variable (low to high) 
magnetic signatures. From east to west, this upper 
basalt layer thins dramatically from approximately 
1 km to < 50 m, respectively. This could indicate 
that the eastern portion of this layer was closer to 
the fissure that fed mafic magma to the surface. 
 
Felsic volcanic rocks dominate the southern 
volcanic succession and three principal rock types 

are found: (1) K-feldspar ± quartz phyric rhyolite 
lava flows with or without flow banding (Fig. 3E) 
and related sub-volcanic porphyries; (2) aphyric 
flow-banded rhyolite lava flows and; (3) crystal-
lithic tuffs and ignimbrites. Although porphyritic 
rhyolite occurs throughout the volcanic succession 
in variable proportions, the western segment 
located north/northeast of Parrsboro is almost 
exclusively composed of variably porphyritic 
volcanic rocks. In contrast, the eastern portion of 
the succession is dominated by aphyric flow-
banded rhyolite and crystal and clast-rich tuffs that 
display evidence of deposition during pyroclastic 
eruptions (e.g. welding of clasts; Fig. 4A). 
Lithophase and spherulites are locally abundant in 
these pyroclastic deposits and they are locally well-
layered (Fig. 4B). The latter facies occurs 
predominantly within an approximately 1 km thick 
and 3 km wide zone in the eastern portion of the 
volcanic succession, and is underlain and overlain 
by aphyric flow-banded rhyolite and lesser 
porphyritic rhyolite. Within this southern volcanic 
succession, silica- and sericite-altered rhyolite 
occurs locally. This alteration occurs primarily in 
layered and flow-banded ignimbrites that contain 
abundant silica-filled and -lined lithophase (Fig. 
4B). The latter may also contain coarse muscovite 
and hematite, and myrolitic, vug-like textures. This 
alteration imparts a distinctive white to pale green 
colour to rhyolite; this colour is atypical as rhyolite 
in the succession is almost exclusively maroon to 
pink. 
 
To the north, a much narrower (500-1000 m wide) 
but laterally continuous (> 20 km) belt of volcanics 
interpreted to be part of the Fountain Lake Group 
occurs along the northern margin of the Dalhousie 
Mountain Formation (Fig. 2). This succession, 
similar to that in the south, is distinctly bi-modal, 
composed of maroon flow-banded rhyolite lava 
flows, ignimbrites and vesicular basalt flows. Also 
found within this belt are distinctive, rusty (pyrite-
bearing), quartz ± K-feldspar rhyolite porphyries. 
These appear to be largely sub-volcanic in origin as 
numerous dykes of similar composition cut the 
adjacent Wilson Brook and Dalhousie Mountain 
formations, respectively. As discussed in a 
previous section, this belt may sit unconformably 
upon the Silurian Wilson Brook Formation; the 
contact with the Dalhousie Mountain Formation is 
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Figure 3. (A) Fine-grained crystal tuff and well-laminated ultrafine-grained tuff of the Neoproterozoic Dalhousie Mountain 
Formation. (B) Quartz and K-feldspar phyric rhyolite porphyry of the Neoproterozoic Dalhousie Mountain Formation. (C) 
Lapilli and bomb-sized lithic fragments in volcanic conglomerate of the Dalhousie Mountain Formation. (D) Vesicular 
basalt lava flow of the Late Devonian to Early Carboniferous Fountain Lake Group. (E) K-feldspar phyric flow-banded 
rhyolite lava flow of the Late Devonian to Early Carboniferous Fountain Lake Group.  
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uncertain. Along its northern boundary, a sheared 
contact with the Wyvern Pluton is clearly a 
reworked intrusive contact as inclusions of rhyolite 
occur within the pluton along its western segment. 
 

Late Devonian to Early 
Carboniferous Plutonic Rocks 
 
Late Devonian to Early Carboniferous plutonic 
rocks in the western Cobequid Highlands have 
been subdivided into four plutonic bodies (see Pe-
Piper and Piper, 2005), these include (as labelled in 
Fig. 2): (A) the Hanna Farm Pluton; (B) the West 
Moose River Pluton; (C) the North River Pluton 
and; (D) the Wyvern Pluton. The plutons located in 
the Parrsboro map area (A-C in Fig. 2) are 
compositionally similar and all dominantly 
composed of fine- to coarse-grained, equigranular 
to porphyritic, alkali-feldspar granite. Subordinate 
phases within these plutons include medium- to 
fine-grained diorite and rare hybrid rocks formed 
by mingling and mixing of mafic and felsic melts. 
These bodies intrude the Dalhousie Mountain 
Formation and large roof pendants are present in 
the central portion of the West Moose River Pluton 
(Fig. 2). Between the Hanna Farm and West Moose 
River Plutons, sheets of alkali-feldspar granite and 
diorite occur along the base of the Fountain Lake 
Group (Fig. 2). Their position suggests the 
possibility that these plutons are part of a larger 
composite body located at some greater depth 
beneath the volcanic succession. 
 
The Wyvern Pluton underlies most of the highlands 
in the Springhill map area (Fig. 2). Despite its large 
aerial extent, it is very poorly exposed, with the 
only exception being its most westerly margin in 
the Gilbert Mountain area (Fig. 2). The pluton 
intrudes the Fountain Lake Group along its sheared 
southern contact and is unconformably overlain by 
polymictic pebble to cobble conglomerate of the 
Late Carboniferous Cumberland Basin to the north 
(e.g. Fig. 4C). As exposed, the majority of the 
pluton appears to be composed of medium-grained 
diorite and gabbro with lesser cross-cutting alkali-
feldspar granite. Late, fine-grained diorite dykes 
cut both diorite and granite (Fig. 4D). The 
composition and relationship between the various 
phases of the Wyvern Pluton are very similar to 
those observed in the Folly Lake Pluton to the east, 
in particular its exposure along the TransCanada 

Highway north of the Rockland Brook Fault (see 
MacHattie et al., 2014). 
 

Late Devonian to Early 
Carboniferous Sedimentary 
Rocks of the Horton Group 
 
The southwestern portion of the map area 
comprises a wedge-shaped, easterly thinning belt of 
siliciclastic sedimentary rocks. This sedimentary 
belt is interpreted to belong to the Late Devonian to 
Early Carboniferous Horton Group. This belt is 
bound to the north by the Kirkhill Fault and to the 
south by the Cobequid Fault, respectively. Rock 
types within the belt include well-laminated grey 
siltstone/shale and quart-rich sandstone to 
orthoquartzite. In the thickest portion of the belt, 
west of highway 2 (Fig. 2), a distinct 
lithostratigraphy is evident. The north/central 
portion of the belt is dominated by orthoquartzite 
and quartz-rich sandstone with lesser amounts of 
interbedded shale and siltstone. Where observed, 
sedimentary structures within this stratigraphic 
layer young to the north (e.g. Fig. 4E). South of the 
orthoquartzite-bearing layer, and apparently 
beneath it stratigraphically, is a siltstone/shale 
dominated layer with subordinate quartz-rich 
sandstone. Both units display evidence of at least 
three distinct phases of deformation, including 
initial cleavage development, at least two phases of 
folding, and late structures associated with 
movement along the Cobequid and Kirkhill faults.  
 

Cobequid and Kirkhill Faults 
 
The Cobequid Fault scarp is the most prominent 
geographic feature in the map area and separates 
Neoproterozoic-Early Carboniferous intrusive and 
supracrustal rocks of the highlands from Late 
Carboniferous and Triassic-Jurrasic supracrustal 
rocks to the south. This fault has a complex and 
protracted Paleozoic history. The youngest (post 
Carboniferous) and most brittle deformation 
appears to define most of the currently exposed 
length of the fault. Its earlier ductile history, 
however, appears to be preserved in the form of 
mylonitic gabbro and diorite of the Folly River 
Formation and mylonitic granite clasts in fault 
breccias located along the margin of the fault.  
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Similar to the Cobequid Fault, the Kirkhill Fault 
appears to preserve an earlier ductile and later 
brittle deformation history. Ductile deformation 
along the Kirkhill Fault is preserved in early 
mylonitic fabrics found in quartzite of the Horton 
Group, Neoproterozoic volcaniclastic rocks of the 
Dalhousie Mountain Formation, and granitic rocks 
along the southern margin of the Hanna Farm 
pluton (Fig. 2). Overprinting of mylonitic fabrics 
by cataclastic fault breccia (Fig. 4F) is well 
developed in volcaniclastic rocks of the Dalhousie 
Mountain Formation where the fault juxtaposes 
these rocks with the Horton Group orthoquartzite-
bearing stratigraphic horizon (Fig. 2). The Kirkhill 
Fault appears to merge with the Cobequid Fault as 
it extends eastward, where it separates the Horton 
and Fountain Lake Groups. 
 

Summary 
 
New 1:10 000 scale mapping conducted within the 
western Cobequid Highlands during the summer 
months of 2014 has significantly simplified the 
bedrock geology of this area (Fig. 2). The new 
mapping has also revealed important structural and 
stratigraphic relationships within and between the 
various litholotectonic units that had not been 
previously reported.  
 
The oldest rock units in the map area are thin 
slivers of mafic/intermediate tuff and foliated 
gabbro/diorite located along the Cobequid Fault 
between the Diligent River and Parrsboro areas. 
These rocks are interpreted to be dismembered 
portions of the Neoproterozoic Folly River 
Formation, a formation well-exposed in the Bass 
River Block of the eastern highlands. The majority 
of the Neoproterozoic rocks within the map area, 
however, are intermediate to felsic and volcanic-
volcaniclastic rocks of the Dalhousie Mountain 
Formation. Previous mapping has either included 
significant portions of this formation with the 
Silurian Wilson Brook Formation (Donohoe and 
Wallace, 1982), or as components of the 
Neoproterozic Jeffers Group and/or its associated 
formations (Pe-Piper and Piper, 2005). Silurian 
siliciclastic sedimentary rocks of the Wilson Brook 
Formation occur in two restricted areas in the north 
and south of the map area. The occurrence of 
detrital muscovite, characteristic cross bedding/
lamination and fossils or fossil traces are features 

that distinguish these Silurian rocks from 
Neoproterozic rocks of the Dalhousie Mountain 
Formation. 
 
Late Devonian to Early Carboniferous volcanic and 
plutonic rocks form significant components of the 
western Cobequid Highlands (Fig. 2). The alkali-
feldspar granite plutons with subordinate diorite 
occur along the southern portion of the western 
highlands, whereas the northern portion is mainly 
dioritic in composition. Volcanism of this age is 
distinctly bi-modal and predominantly occurs 
within a significant volcanic succession located 
north of the Parrsboro and Moose River areas. A 
thin, but laterally continuous, belt occurs to the 
north that is also bimodal and contains similar 
volcanic deposits to those found to the south. 
Detailed mapping in the southern volcanic 
succession has revealed both lower and upper 
basaltic marker horizons, a systematic distribution 
between various facies of felsic volcanic flows and 
pyroclastic deposits, and previously unreported 
silica-sericite alteration zones within the 
succession. North of the Diligent River area and 
extending eastward northeast of Parrsboro, Early 
Carboniferous siliciclastic sedimentary rocks of the 
Horton Group occur in an easterly thinning wedge-
shaped block. These rocks are bound to the south 
by the Cobequid Fault and to the north by the 
Kirkhill Fault. Mapping within the group suggests 
the potential to subdivide the group into an upper 
quartz-rich sandstone/orthoquartzite-dominated 
sequence and a lower siltstone/shale-dominated 
sequence. 
 
The timing and style of deformation recorded on 
the Cobequid and Kirkill faults is complex and 
protracted. Early ductile deformation recorded in 
Late Carboniferous and older lithotectonic units is 
overprinted everywhere by younger brittle 
deformation. The timing of this brittle deformation 
is currently unconstrained.  
 

Economic Geology 
 
The southern margin of the western Cobequid 
Highlands between the Moose River and Five 
Islands areas is host to several Fe, Pb, Zn, Cu and 
Ba mineral occurrences (see Donohoe and Wallace, 
1982, and Pe-Piper and Piper, 2005). Mapping has 
identified new occurrences similar to those 
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Figure 4. (A) Clastic-rich welded ignimbrite of the Fountain Lake Group. (B) Silicified lithophase-bearing flow-banded 
rhyolite of the Fountain Lake Group. (C) Pebble to cobble conglomerate of the Late Carboniferous Boss Point 
Formation. (D) Fine-grained diorite dyke cutting medium-grained gabbro of the Wyvern Pluton. (E) Cross-bedding in 
quartz-rich sandstone of the Horton Group. (F) Cataclastic fault breccia, Kirkhill Fault zone. 
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previously documented within this area, and 
chemical analyses of material collected is currently 
underway. The southern flank of the Cobequid 
Highlands is now well-recognized as a host to 
widespread iron oxide-copper-gold-(IOCG) style 
mineralization and these particular mineral 
occurrences could be related to this mineralizing 
event. Further study to refine the geology of this 
area and detailed examination of the mineralogy 
and setting of the occurrences are required before 
this possibility can be adequately evaluated. 
 
In the Fountain Lake Group, the new mapping has 
documented significant and easily recognizable 
silica-sericite alteration zones in flow-banded and 
layered lithophase-bearing ignimbrites. This 
alteration, found within the southern volcanic 
succession, could be part of a mineralizing 
hydrothermal system similar to the epithermal gold 
style mineralization documented in coeval 
volcanics within the eastern Cobequid Highlands. It 
is recommended that geochemical and geophysical 
surveys be conducted over these zones to assess 
this potential.  
 

Future Work 
 
The bedrock field mapping component of the 
Cobequid Highlands project is expected to continue 
westward in the summer months of 2015. This 
1:10 000 scale mapping will cover the highland 
areas of the 1:50 000 NTS map sheet 21H/07, the 
region between the Fox River area to Squally Point 
and Cape Chignecto. Infill mapping of stream cuts 
where traverses were not completed in 2013 and 
2014 is also planned for the summer and fall of 
2015. This work includes portions of the NTS map 
areas 21H/08, 11E/05 and 11E/12. 
 
Geochemical, geochronological and tracer isotopic 
data acquisition for this project will continue into 
2015 and 2016. Approximately 1300 bedrock 
stations were completed as part of the bedrock 
mapping conducted in 2014 and over 650 samples 
were collected. All will be analyzed with the 
department’s mobile XRF and the data forthcoming 
will be released as an open file report. 
Approximately 100 samples have been sent for 
whole rock and trace element analysis and thin 
section preparation. Ten samples have been sent for 

Sm-Nd isotopic analyses and eight for zircon 
liberation. Laser ablation U-Pb zircon age dating of 
zircon mineral separates and those amenable to 
dating using polished thin sections is expected to 
be conducted in 2015. 
 

References 
 
Donohoe, H. V. and Wallace, P. I. 1982: 
Geological map of the Cobequid Highlands, 
Colchester, Cumberland, and Pictou counties, Nova 
Scotia, Sheet 2 of 4; Nova Scotia Department of 
Mines and Energy, Map 1982-7, scale 1:50 000. 
 
Hibbard, J. P., van Staal, C. R., Rankin, D. W. and 
Williams, H. 2006: Lithotectonic map of the 
Appalachian orogen, Canada-United States of 
America; Geological Survey of Canada, Map 
02096A (2 sheets), scale 1:1 500 000. 
 
Keppie, J. D., Dallmeyer, R. D. and Murphy, J. B. 
1990: Tectonic implications of 40Ar/39Ar 
hornblende ages from late Proterozoic-Cambrian 
plutons in the Avalon Composite Terrane, Nova 
Scotia, Canada; Geological Society of London 
Bulletin, v. 102, p. 516-528. 
 
MacHattie, T. G. 2011: Nature and setting of Late 
Devonian-Early Carboniferous rare earth element 
mineralization in the eastern Cobequid Highlands, 
Nova Scotia; in Mineral Resources Branch, Report 
of Activities 2010; Nova Scotia Department of 
Natural Resources, Report ME 2011-001, p. 75-92. 
 
MacHattie, T. G. 2012: Report on the 
investigations into a newly discovered gold 
occurrence at Warwick Mountain in the Cobequid 
Highlands, Nova Scotia; Nova Scotia Department 
of Natural Resources, Open File Report ME  
2012-001, 4 p. 
 
MacHattie, T. G. 2013: Newly recognized 
epithermal-style gold occurrences associated with 
Late Devonian to Early Carboniferous bi-modal 
volcanism in the northeastern Cobequid Highlands; 
in Mineral Resources Branch, Report of Activities 
2011; Nova Scotia Department of Natural 
Resources, Report ME 2012-001, p. 31-39. 
 



Report of Activities 2014  61 

MacHattie T. G., Murphy, J. B., White, C. E. and 
McFarlane, C. 2012: Tectonomagmatic history of 
the eastern Cobequid Highlands of Nova Scotia: 
implications for Avalonian lithospheric evolution 
and correlations within the Appalachian Orogen; in 
Program with Abstracts, GAC-MAC-AGC-AMC 
Joint Annual Meeting, St. John’s Newfoundland, p. 
82-83. 
 
MacHattie, T. G. and White, C. E. 2012: A new 
geological interpretation of the eastern Cobequid 
Highlands, northern Nova Scotia; Nova Scotia 
Department of Natural Resources, Mineral 
Resources Branch, Open File Illustration ME 2012-
018. 
 
MacHattie, T. G. and White, C. E. 2013: 
Preliminary geology of the eastern Cobequid 
Highlands, Northern Mainland Nova Scotia; in 
Mineral Resources Branch, Report of Activities 
2012; Nova Scotia Department of Natural 
Resources, Report ME 2013-001, p. 27-43. 
 

MacHattie, T. G., White, C. E., Beresford, V. and 
Reid, M 2014: An update of bedrock mapping in 
the eastern Cobequid Highlands, northern mainland 
Nova Scotia; in Mineral Resources Branch, Report 
of Activities 2013; Nova Scotia Department of 
Natural Resources, Report ME  
2014-001, p. 145-156. 
 
Pe-Piper, G. and Piper, D. J. W. 2002: A synopsis 
of the geology of the Cobequid Highlands, Nova 
Scotia; Atlantic Geology, v. 38, p. 145-160. 
 
Pe-Piper, G. and Piper, D. J. W. 2005: Bedrock 
geology map of the Parrsboro area (parts of NTS 
sheets 11E/12, 21H/08 and 21H/09), Cobequid 
Highlands, Nova Scotia; Nova Scotia Department 
of Natural Resources, Mineral Resources Branch, 
Open File Map ME 2005-115, scale 1:50 000. 


