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Introduction 
 
Geological investigations related to the South 
Shore Bedrock Mapping Project continued through 
the summer of 2006 on the Kejimkujik Lake map 
area (NTS 21A/06) in southern Nova Scotia 
(Fig. 1). The main objectives of the 2006 field 
season were to improve the current knowledge of 
the geological history and mineral potential of the 
Meguma Group and produce a 1:50 000 scale 
geological (bedrock) map of the area. 
 Details of the mapping program, methodology, 
and previous geological investigations are similar 
to those in the Southwest Nova Project as 

summarized by White et al. (1999). Preliminary 
results of the South Shore Bedrock Mapping 
Project since 2004 (covering all or parts of NTS 
map areas 20P/10, 14, and 15 and 21A/02 and 03) 
were presented by White and Lawrence (2004), 
White and Toole (2005), White and Lyon (2006), 
and White (2005, 2006). 
 
Map Units 
 
Introduction 
 
The earliest systematic regional geological 
mapping in southern Nova Scotia was undertaken 

White, C. E. 2007: in Mineral Resources Branch, Report of 
Activities 2006; Nova Scotia Department of Natural Resources, 
Report ME 2007-1, p. 159-169. 

Preliminary Bedrock Geology of the Kejimkujik 
Lake Map Area (NTS 21A/06), Southern Nova 
Scotia 
 
C. E. White 

Figure 1.  Simplified geological map of the Meguma Terrane, Nova Scotia, showing location of the Kejimkujik Lake map 
area in relation to the Southwest Nova and South Shore mapping projects (red box). 
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from 1891 to 1896 by Bailey (1898). He considered 
the rocks in the 2006 map area to belong to the 
“Cambrian System” and divided the strata into 
three units: a lower unit of bluish to green-grey 
quartzite, a middle unit of green to purple to bluish-
grey slate, and an upper unit of black slate. Bailey 
(1898) also noted an increase in the degree of 
metamorphism in slate directly related to the 
occurrence of Silurian to Devonian granite. During 
later regional mapping, Faribault et al. (1938a, b) 
included the quartzite unit in the Goldenville 
Formation and the slate in the Halifax Formation, 
and placed both formations in the Meguma or 
“Gold-bearing” Series, which they considered to be 
Precambrian. They also noted that these units were 
intruded by Devonian granite. 
 Regional mapping during 1960 and 1961 by 
Taylor (1967) focused on unmapped areas in 
southern Nova Scotia and, therefore, he did not 
remap the present study area. Instead, he compiled 
the earlier work of Faribault et al. (1938a, b) on his 
maps. Taylor (1967) considered the Goldenville 
and Halifax formations (by then termed the 
Meguma Group) to be Ordovician and earlier, and 
the granitoid plutons to be Devonian to 
Carboniferous. The granitic rocks in the map area 
were mapped by Horne and Corey (1994) as part of 
the South Mountain Batholith Project and although 
the contact between the granite and 
metasedimentary units was slightly modified, the 
geology in the adjacent Meguma Group was 
primarily after Faribault et al. (1938a, b). 
 White (2006) established stratigraphic units in 
the Lake Rossignol map area to the south of the 
present map area. This year’s work shows that 
those units continue into the present map area. 
These stratigraphic units include the Green 
Harbour, Government Point, and Moshers Island 
members of the Cambrian Goldenville Formation, 
and the overlying Late Cambrian Cunard member 
of the Halifax Formation (White, 2006). These 
units have been deformed and regionally 
metamorphosed to chlorite and biotite zone 
(greenschist facies) but locally reach sillimanite 
grade (amphibolite facies) in hornfels that 
surrounds the South Mountain Batholith. 
 Schenk (1995, 1997) upgraded the Meguma 
Group to “Supergroup” and elevated the 
Goldenville and Halifax formations to “Group” 

status but did not provide a rationale for the 
reclassification or provide a geological map 
showing the distribution of the redefined units. 
Hence, his work was not consistent with the North 
American Stratigraphic Code and, as a result, his 
new ranking was not generally accepted.  Recently, 
White et al., (2007) began the process of formally 
accepting many of the redefined units established 
by Schenk (1995, 1997) by strictly adhering to the 
process outlined in the 2005 North American 
Stratigraphic Code. This process is long and 
detailed and will not be complete for some time, so 
the old terminology is retained in this report. 
 The lithologic and structural characteristics of 
the units in the present map area are described 
below. 
 
Goldenville Formation 
 
Green Harbour Member 
 
As in the Lake Rossignol map area to the south 
(White, 2006), the Green Harbour member is 
located in the cores of numerous northeast-trending 
anticlines (Fig. 2). The member consists of grey 
thick-bedded metasandstone interbedded with 
minor green, cleaved metasiltstone and rare black 
slate. Close to the contacts with the South 
Mountain Batholith, the more pelitic beds are 
hornfelsic and contain andalusite and sillimanite. 
The metasandstone is thickly bedded, and typically 
contains abundant elliptical calc-silicate lenses. 
Original sedimentary structures are not common, 
possibly due to de-watering modifications during 
compaction. The interbeds of metasiltstone and 
slate are thinly bedded to laminated, and typically 
well cleaved. Despite the well developed cleavage, 
sedimentary structures in the metasiltstone are 
preserved and consist of cross-bedding, ripple 
marks and graded bedding. 
 As in the Lake Rossignol map area, the Green 
Harbour member is conformably overlain by the 
Government Point member. The contact is exposed 
best along logging roads in the area around the 
Whiteburn Gold District and on the Mersey River 
(Fig. 2) and is marked by an increase in more 
pelitic interbeds and a thinning of the massive 
metasandstone beds over a 10-20 m interval. 
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Lake Rossignol unit 
 
The Lake Rossignol unit (White, 2006) was 
recognized in the upper part of the Green Harbour 
member in the southeast part of the Kejimkujik 
Lake map area. The exact thickness of the unit is 
unknown but based on mapping to the south 
(White, 2006) it is approximately 1 km thick, and 
consists of rhythmically layered (2-3 m thick) grey 
metasandstone with thin (<30 cm) well bedded 
metasiltstone at the top of each bed. It is best 
exposed along the shore and on islands in Big 
Rocky Lake (Fig. 2). 
 
Government Point Member 
 
The Government Point member is the most 
extensive metasedimentary unit in the map area 
(Fig. 2). It is typically composed of grey, thinly 
bedded metasandstone, green to grey laminated 
metasiltstone, and green to grey to purple slate 
(Fig. 3a), similar to its appearance in the in the 
Liverpool and Lake Rossignol map areas to the 
south (White, 2005, 2006). This member is similar 
to the middle green to purple to bluish-grey slate 
unit defined by Bailey (1998). As metamorphic 
grade increases towards the South Mountain 
Batholith, the more pelitic beds are spotted with 
cordierite, andalusite and sillimanite. As in the 
Green Harbour member, calc-silicate nodules are 
very common in the metasandstone and at one 
location a crinoid-like pelmatozoan specimen was 
recovered as well as some other shelly fragments 
(fossil location shown on Fig. 2). Burrowing J-
shaped trace fossils and grazing trace fossils are not 
as common as in the member to the south (cf. 
White, 2005, 2006) but are locally preserved, even 
within the contact aureole of the South Mountain 
Batholith (Fig. 3b). The member is best exposed 
along the southeastern shore of Kejimkujik Lake 
(Fig. 2). 
 The well exposed metasiltstone and slate beds 
exposed along the southeastern shore of 
Kejimkujik Lake are extremely soft. As a result a 
large number of petroglyphs are preserved 
depicting the lifestyle, art, and observations of 
Mi’kmaq people in the 18th and 19th centuries. 
These features are now fading due to erosion, and 
access to these areas by the public is strictly 
prohibited unless sanctioned through the National 
Park authorities. 

Moshers Island Member 
 
As in the Liverpool and Lake Rossignol map areas 
to the south (White, 2005, 2006), the Moshers 
Island member in the present map area (Fig. 2) is a 
narrow (<100-300 m wide) unit of green to green-
grey to grey, well laminated metasiltstone to slate, 
interlayered with 1 to 5 cm-thick metasandstone 
beds. A characteristic feature in this unit to the 
south is thin (up to 10 cm wide), pink coticule beds 
and lenses; however, in the present map area these 
features were observed only in the contact aureole 
of the South Mountain Batholith. This difference is 
likely due to the overall lower regional 
metamorphic grade in the present map area 
compared to areas to the south, which results in a 
lack of spesssartine garnet growth. The unit is still 
easily distinguished by the presence of steel-blue 
manganiferous nodules and related dark staining on 
the beds. Another characteristic feature in the upper 
part of the member is the vuggy appearance of the 
rock, presumably due to the weathering-out of 
more calcite-rich nodules. The contact with the 
overlying Cunard member is not exposed but based 
on rubble exposure and float it is interpreted to be 
sharp and conformable. 
 Traditionally rocks equivalent to the 
Government Point and Moshers Island members 
were included with the Halifax Formation (e.g. 
Faribault et al., 1938a, b; Taylor, 1967), based on 
the presence of slate and absence of thick 
metasandstone beds. Farther to the southeast in the 
Bridgewater-Mahone Bay area, O’Brien (1988) 
recognized these units as distinct from both the 
Halifax and Goldenville formations and placed 
them in a separate Green Bay formation, which he 
correlated with the Goldenville-Halifax Transition 
Zone (GHT) as defined by Zentilli et al. (1986). 
The presence of abundant thin metasandstone beds 
and the lack of abundant black sulphide-rich slate, 
however, led White (2005, 2006) and White et al. 
(2007) to suggest that the Government Point and 
Moshers Island members are more closely linked 
with the Goldenville Formation than with the 
Halifax Formation. 
 
Halifax Formation 
 
The Halifax Formation in the present map area 
(Fig. 2) consists of black to rust-brown slate with 
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thin beds and lenses of minor black metasiltstone 
(Fig. 3c). It locally contains abundant pyrite, 
arsenopyrite, and pyrrhotite that forms beds up to 
5 cm thick. Locally cross-bedded, fine-grained, 
pyritiferous metasandstone beds, up to 30 cm thick, 
are common. Overall, these rocks are typical of the 
Cunard member of the Halifax Formation, as 
exposed elsewhere in southwestern Nova Scotia 
(Hope, 1987; Hope et al., 1988; White et al., 1999, 
2001; White, 2005, 2006; Horne et al., 2000). 
Toward the top of the Cunard member a mappable 
unit of black slate to metasiltstone is recognized, 
herein termed the Greenfield member, that differs 
from the Cunard member in its lack of 
metasandstone beds. It is exposed in the cores of 
tightly folded synclines (Fig. 2). It is an 
economically important unit because it has been 
exploited for aggregate due to the fact that it is easy 
to ‘rip’ with a bulldozer as a result of the lack of 
competent metasandstone beds. The overlying 
Feltzen member is exposed farther to the east but 
was not recognized in the 2006 map area. 
 
Igneous Units 
 
South Mountain Batholith 
 
The part of the South Mountain Batholith exposed 
in the study area was mapped by Horne and Corey 
(1994) and, hence, was not systematically 
investigated during this study. The South Mountain 
Batholith is poorly exposed in the western and 
northern parts of the map area. It consists of 
medium- to coarse-grained leucomonzogranite and 
monzogranite with locally well-developed 
megacrysts of K-feldspar (Fig. 3d). The batholith 
contains numerous Meguma Group xenoliths 
ranging from a few centimeters to large mappable 
bodies (Fig. 2). Dioritic boulders around the 
southern end of Peskawa Lake may represent the 
poorly exposed “Undifferentiated Mafic Granitoid” 
unit defined by Horne and Corey (1994). The South 
Mountain Batholith has yielded U-Pb monazite 
ages of ca. 370 Ma (Clarke et al., 1993; Harper, 
1988). Recent U-Pb work, however, indicates that 
parts of it may have older intrusive ages of ca. 385-
380 Ma (Kontak et al., 2003; Reynolds et al., 
2004). 
 

Legend for Figure 2 (facing page). 
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Deformation and 
Metamorphism 
 
Based on detailed 40Ar/39Ar dating, the Meguma 
Group in southern Nova Scotia was affected by 
regional deformation and metamorphism between 
ca. 388-406 Ma as part of the Acadian Orogeny 
(Muecke et al., 1988; Hicks et al., 1999; Muir, 
2000), more recently termed the Neoacadian 
Orogeny to distinguish it from the older Acadian 
Orogeny elsewhere in the northern Appalachian 
orogen (van Staal in press a, b; White et al., in 
press). In the map area, as in most other parts of 
southwestern Nova Scotia, Neoacadian 
deformation resulted in northeast-trending folds 
with well developed axial planar cleavage. 
Deformation was accompanied by greenschist 
facies regional metamorphism overprinted by 
hornblende-hornfels facies metamorphism around 
the South Mountain Batholith. 
 
Deformation 
 
The Goldenville and Halifax formations in the map 
area are folded into a series of upright, shallow 
northeast- and southwest-plunging F1 anticlines and 
synclines (Fig. 2). Contoured poles to bedding 
define a well developed girdle distribution with a 
shallow, northeast-plunging fold axis (Fig. 4a). 
Contoured poles to foliation are consistent with a 
steep axial planar foliation that strikes northeast 
(Fig. 4b). Minor F1 folds are upright, plunge gently 
to the northeast (Fig. 4a) with axial plane 
orientations parallel to the foliation (Fig. 4a, b). 
Intersection lineations (L1) (bedding/foliation) have 
a shallow to moderate northeast and southwest 
plunges (Fig. 4b), suggesting the occurrence of 
doubly plunging folds. In contrast, with one 
exception, the measured minor fold axes plunge 
northeast (Fig. 4a). The apparent discrepancy is 
likely due to the small number of minor folds 
exposed in the field. 
 Contoured poles to joints in the Meguma 
Group indicate a prominent, steep, northwest-
trending joint set perpendicular to the regional 
foliation and a second smaller cluster parallel to the 
foliation (Fig. 4c). Contoured poles to joints in the 
South Mountain Batholith display considerable 
scatter, although steeply northeast-dipping joints 

predominate, similar to those in the Meguma 
Group, with a minor set trending east-west 
(Fig. 4d). Contoured poles to quartz veins display 
an interesting circular distribution (Fig. 4e). Many 
quartz veins are parallel to bedding and this 
distribution may reflect the doubly-plunging or 
domal aspects of the folds. A steep set of 
northwest-trending quartz veins is subparallel to 
the main joint orientation in the Meguma Group 
(Fig. 4e). 
 
Metamorphism 
 
Regional metamorphism in the map area was under 
greenschist facies conditions and varies between 
the chlorite zone (chlorite + muscovite + albite + 
epidote) and biotite zone (biotite + muscovite + 
chlorite + albite ± epidote) in the pelitic rocks. The 
intrusion of the South Mountain Batholith 
produced a narrow, well developed contact 
metamorphic aureole that is superimposed on 
regional greenschist facies mineral assemblages 
and textures. The first evidence of contact 
metamorphism is a darkening of the rocks and an 
increase in biotite content and size. Closer to the 
plutons, rounded cordierite grains appear but 
typically they have been weathered out, leaving 
tiny voids in the rock. Cordierite is followed by 
andalusite and sillimanite, and the rock develops 
hornfelsic texture near the contact. The mineral 
assemblage is characteristic of the hornblende-
hornfels facies of metamorphism (e.g. Yardley, 
1989). 
 
Economic Geology 
 
Like the map areas to the south, the Kejimkujik 
Lake map area is blanketed with extensive glacial 
till, although several mineral occurrences and 
former mines are known (see NSDNR Mineral 
Occurrences Database for NTS 21A/06). The area 
was famous for gold mining in the late 1800s. Gold 
was first discovered at Whiteburn in 1884 and later 
at West Caledonia. These deposits occur in the 
upper part of the Green Harbour member (Fig. 2), 
in a similar stratigraphic position as in other gold 
districts farther south (White, 2005, 2006). Gold at 
these locations is commonly associated with white, 
bedding-parallel, quartz veins within thin slate 
interbeds in the metasandstone. 
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Figure 4.  Equal area stereonets of structural data in the map area. (a) Contoured poles to bedding, and minor F1 
fold axes and related axial plane orientations; solid great circle shows average orientation of S0. Contours at 1, 3, 5, 
and greater than 7% per 1% area; darkest shading indicates highest contour area. (b) Contoured poles to foliation 
and bedding-cleavage intersection lineations. Contours at 1, 3, 5, and greater than 7% per 1% area; darkest 
shading indicates highest contour area. (c) Contoured poles to joints in the Meguma Group. Contours at 1, 3, 5, and 
greater than 7% per 1% area; darkest shading indicates highest contour area. (d) Contoured poles to joints in the 
South Mountain Batholith. Contours at 1, 3, 5, and greater than 7% per 1% area; darkest shading indicates highest 
contour area. (e) Contoured poles to quartz veins. Contours at 1, 3, 5, and greater than 7% per 1% area; darkest 
shading indicates highest contour area. 
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 In addition to gold, the 2006 map area lies 
within the Westfield-Caledonia Sn-W-base metal 
Domain (Sangster, 1990). In the Westfield area 
(Fig. 2) altered granitic porphyry associated with 
the South Mountain Batholith locally hosts greisen 
zones, quartz veins, and quartz vein stockworks 
containing scheelite, cassiterite, molybdenite, 
arsenopyrite, and pyrite. The altered rocks also 
contain as much as 50 ppb Au (O’Reilly, 1985). 
Farther south in the Caledonia area (Fig. 2) rocks 
of the Goldenville Formation contain several quartz 
veins with associated greisen that contain scheelite 
and cassiterite with associated base metal 
sulphides, arsenopyrite, pyrite, marcasite, gold and 
silver (Sangster, 1990). The South Mountain 
Batholith has several areas with anomalous 
concentrations of U and remains a favourable target 
for base metal and precious metal exploration. 
 In other parts of the Meguma Group in 
southern Nova Scotia, the upper part of the 
Goldenville Formation (defined as the GHT) 
contains manganese- and carbonate-rich rocks that 
are anomalous in a variety of elements and 
interpreted to be similar to slate-hosted metal 
deposits elsewhere in the world (Sangster, 1990). 
Zentilli et al. (1986) showed that the GHT contains 
elevated Pb, Zn, W, and Sn and this zone may 
constitute a stratigraphic control on metallogenesis.  
Little regional work has been done on this zone in 
the 2006 map area. 
 The map area has high potential for industrial 
minerals. Sand and gravel deposits are currently 
used to produce concrete and asphalt, and the black 
slate in the Cunard and Greenfield members is 
currently being quarried for local aggregate use. 
 
Summary 
 
The stratigraphy established in the Goldenville and 
Halifax formations in the map areas to the south 
(White, 2005, 2006) can be traced to the north into 
the Kejimkujik Lake map area (21A/06). The 
Government Point and Moshers Island members, 
the middle unit of Bailey (1898) that was included 
in the base of the Halifax Formation (Faribault et 
al., 1938a, b; Taylor, 1967), is more appropriately 
included into the upper part of the Goldenville 
Formation. The Lake Rossignol unit of the Green 
Harbour member to the south (White, 2006) is 
recognized in the 2006 map area. In addition, the 

newly recognized Greenfield member in the upper 
part of the Cunard member, is shown to be a 
mappable unit. The Feltzen member was not 
recognized in the 2006 map area, although the 
Greenfield member may be a lateval equivalent. 
 Regional F1 folds are northeast-trending with 
gentle southwest- and northeast-plunging fold axes.  
Folds have well developed axial planar cleavage. 
Localized hornblende-hornfels facies contact 
metamorphism appears to be associated with 
emplacement of the South Mountain Batholith that 
overprints chlorite- and biotite-zone greenschist 
facies regional metamorphism in the Meguma 
Group. 
 The Whiteburn and West Caledonia gold 
districts are the only two mine sites to have 
produced gold in the map area. The recognition that 
these gold deposits, as well as those to the south, 
may have some stratigraphic control provides an 
exploration target for delineating additional 
deposits. The enrichment in a variety of metals in 
the GHT and the known granite-related 
mineralization in the map area provides an 
additional exploration target that should be 
rigorously evaluated. The presence of new logging 
roads and other infrastructure construction, 
combined with this new geological map, will 
continue to create additional access to areas that 
were previously unexplored and will enhance 
delineation of other mineral occurrences in 
southwestern Nova Scotia. 
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