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Abstract 
The Bartlett and Halliday domes, located southwest of the Shaw Dome, were previously thought to be the 
stratigraphic continuation of the Shaw Dome, which consists of 2 volcanic episodes—2734–2724 Ma 
(Deloro) and 2710–2704 Ma (Tisdale)—and is known for its gold and nickel endowment. However, 
geological mapping and geochronology conducted in the Bartlett and Halliday domes in the past decade 
have improved our knowledge of the stratigraphy and metallogenic context of this area. The geology in 
the Bartlett Dome correlates to the Shaw Dome, based on similar lithologies, geochemical affinities and 
geochronology. In contrast, new geochronology in the Halliday Dome has revealed 2720–2710 Ma 
(Kidd–Munro) metavolcanic rocks and younger metavolcanic and metasedimentary rocks (circa 2689 Ma 
Porcupine-type), thus making the Halliday Dome distinct from the Shaw and the Bartlett domes. An 
attempt was made to revisit and define informal formations for both the Bartlett and Halliday domes. 

Recognition of 2720–2710 Ma volcanic episode (Kidd–Munro) age rocks in the Halliday Dome 
increases its volcanogenic massive sulphide mineralization potential, as similar age rocks host the giant 
Kidd Creek copper-zinc mine. Also, the presence of komatiites of Porcupine age (2690–2682 Ma) creates 
a previously unrecognized target for nickel mineralization in the western Abitibi greenstone belt. 
Furthermore, gold potential should not be neglected in this area. The Larder Lake–Cadillac deformation 
zone is an important gold structure in the Abitibi greenstone belt and its potential extension west of 
Matachewan is poorly constrained. New insights based on the geological mapping suggest 3 possible 
westward extensions, or splays, for the Larder Lake–Cadillac deformation zone, where each potential 
extension exhibits local but strong deformation corridors with several gold occurrences. These new results 
highlight knowledge gaps in our understanding of the architecture and evolution of the western Abitibi 
greenstone belt, thus further investigations are still warranted. 
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Introduction 
This report is designed to provide additional information with respect to the content and design of Ontario 
Geological Survey Preliminary Map P.3822 (back pocket). In 2006, the Ontario Geological Survey 
(OGS) started a multiyear bedrock geology mapping project of the Bartlett Dome area, south of Timmins 
(Figures 1 and 3). This project was part of the OGS core program and represented an in-kind contribution 
to the Targeted Geoscience Initiative III (TGI-3) of the Geological Survey of Canada, which was a five-
year federal geoscience program to sustain base metal reserves associated with established base metal 
mining communities in Canada. In 2009, the mapping project was extended south to the Halliday Dome 
area (see Figures 1 and 3). The Bartlett Dome, and by extension, the Halliday Dome, was originally 
considered to be the continuation of the Shaw Dome (Houlé, Baldwin and Thurston 2008; see Figures 1 
and 3). The Shaw Dome is host to several past-producing mines of nickel, copper and platinum group 
elements (PGE) as well as gold and silver; thus, the interest in finding its extension. The objectives of this 
multiyear project were to 1) update the geological mapping in the southern part of the Timmins mining 
camp; 2) clarify and describe the major lithological units; 3) better establish the stratigraphy; and  
4) assess the mineral potential of the area.

Summary of the Mapping Projects 
The Bartlett Dome and Halliday Dome together cover an area of approximately 1650 km2 (30 by 55 km), 
with the northern edge located approximately 50 km south of the city of Timmins (see Figure 1). The 
economically significant Shaw Dome, located southeast of Timmins and just north of the Bartlett Dome 
(see Figure 3), was mapped in the early to mid-2000s (Vaillancourt, Pickett and Dinel 2000; Hall, 
MacDonald and Dinel 2003; Houlé, Hall and Tremblay 2004; Houlé and Guilmette 2005) and compiled 
by Houlé and Hall (2006, 2007; Figure 2, P.3595). To update the geology, portions of the Bartlett Dome 
(Price, McArthur, Bartlett, Geikie, English and Zavitz townships) were remapped at a scale of 1:20 000 
(see Figure 2; Houlé 2007 (P.3583); Houlé, Solgadi and Préfontaine 2009 (P.3612); Duguet, Préfontaine, 
Brown et al. 2010 (P.3618); Duguet, Préfontaine, Cole et al. 2010 (P.3621); Préfontaine et al. 2010 
(P.3617); Robichaud, Préfontaine and Magnus 2013 (P.3771); Préfontaine 2014 (P.3786)). Similarly, 
parts of the Halliday Dome (Semple, Hutt, Sothman, Halliday and Midlothian townships) were remapped 
at 1:20 000 scale (see Figure 2; Duguet, Préfontaine, Brown et al. 2010 (P.3618), Duguet, Préfontaine, 
Cole et al. 2010 (P.3621); Préfontaine et al. 2010 (P.3617); Préfontaine and Magnus 2012 (P.3765); 
Préfontaine and Robichaud 2013 (P.3772)). Montrose Township was previously remapped at a scale of 
1:20 000 in 2005 as part of a different project (see Figure 2, Project Unit 05-004: Préfontaine and Berger 
2006 (P.3576)) and part of this mapping is incorporated into this compilation. The surrounding 
townships were mapped at a reconnaissance scale. 

General Geology 
The geology on the map was subdivided in terms of episodes and basins (assemblages) following the 
nomenclature of Ayer et al. (2002), Ayer, Ketchum and Trowell (2002) and Thurston et al. (2008). In the 
course of this project, this classification has been used but further refined in order to define informal 
formations. Many of the names used here as formations were taken from Jackson and Fyon (1991), who 
had them defined as assemblages. This modification is justified by the fact that most of the contacts 
between their assemblages are stratigraphic rather than tectonic in nature, as initially proposed by Jackson 
and Fyon (1991). The characteristics of these contacts, instead, more closely align with the definition for 
formation, as outlined in the North American Stratigraphic Code. These informal formations, as shown on 
Figure 3, include the Peterlong Lake and the Bartlett formations within the 2734–2724 Ma volcanic  
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Figure 1.  Episode map of the Ontario portion of the Abitibi greenstone belt, with the black outline indicating the study area 
(modified from Thurston et al. 2008). 
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Figure 2.  Map-index reliability diagram. 
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Figure 3.  Schematic map of the study area depicting part of the Shaw Dome as well as the Bartlett and Halliday domes. The 
Bartlett and Halliday domes are further broken down into volcanic- and sediment-dominated episodes (assemblages) and 
formations. The green hatched pattern at the Zavitz–Hutt township boundary represents the boundary zone between the 2720–
2710 Ma volcanic episode (Kidd–Munro) and the 2710–2704 Ma volcanic episode (Tisdale). 



 

5 

episode (Deloro); the Halliday and Montrose formations within the 2720–2710 Ma volcanic episode 
(Kidd–Munro); the newly defined Little Night Hawk and Canoeshed formations and the Geikie formation 
within the 2710–2704 Ma volcanic episode (Tisdale); and finally, the sediment-dominated Midlothian 
formation in the Halliday Dome that is temporally equivalent to the Porcupine-type basins (2690–2682 Ma). 
Below is a summary of the main characteristics of the different episodes/basins and formations. For more 
complete and detailed description of the rock, the reader is directed to the following publications: 
Préfontaine and Berger (2005); Houlé (2006); Houlé and Solgadi (2007); Houlé, Préfontaine and Brown 
(2008); Préfontaine et al. (2009); Préfontaine and Magnus (2010); Préfontaine (2011); Préfontaine (2012); 
Robichaud (2012) and Préfontaine et al. (2019). 

Rocks exposed west of the Mattagami River Fault were not the focus of this project, and therefore 
will not be discussed in this report (see Map P.3822 in back pocket, and Figure 3). For more information 
on these rocks, please refer to Préfontaine (2012) and Robichaud (2012). 

Note that all Precambrian rocks in the study area have been subjected to regional metamorphism; 
many nonmetamorphic terms are used for the sake of brevity and where the protolith is established. 

2734–2724 Ma VOLCANIC EPISODE (DELORO) 

The 2734–2724 Ma volcanic episode (Deloro) is located at the base of the Bartlett Dome (see Figure 3).  
It is composed of 2 formations, ranging in age from 2729 to 2721 Ma. The oldest formation, the Peterlong 
Lake formation (2729 to 2728 Ma; geochronology map numbers 1 and 10, see Map P.3822, back pocket), 
has basal massive komatiitic basalt to komatiite flows. Overlying the basal units are massive to pillowed 
mafic flows of tholeiitic affinities with a few outcrops of transitional to calc-alkalic chemical affinities. 
Near the base of the mafic units, few outcrops of chemical metasedimentary rocks were recognised. These 
are generally shales, chert and lean oxide facies iron formations with local sulphide-rich facies. 
Intercalated with the mafic metavolcanic rocks are calc-alkalic intermediate to felsic volcaniclastic rocks 
from which geochronology samples were taken. 

The Bartlett formation (2728–2721 Ma; geochronology map numbers 4, 5, 6, 9 and 22, see Map 
P.3822, back pocket) stratigraphically overlies the Peterlong Lake formation and is located in the central 
part of the Bartlett Dome (see Figure 3). Most of the contact between the Peterlong Lake and the Bartlett 
formations is intruded by the Muskasenda intrusion, and where the contact was visible it was 
characterised by poor-quality exposure. The Bartlett formation is dominantly composed of intermediate to 
felsic volcaniclastic rocks of calc-alkalic affinities. The exposure of this formation is limited, reflecting 
the extensive Quaternary cover in the area. Felsic units occur sporadically throughout and appear to be 
intimately associated with the iron formation present in this formation. Three main horizons of chemical 
to clastic metasedimentary rocks are present within the intermediate to felsic metavolcanic rocks package. 
The upper horizon consists of a thin unit dominated by a graphitic and sulphidic argillite with subordinate 
intercalation of chert bands, carbonate facies iron formation and chert breccia located at the contact 
between the intermediate to felsic volcanic rocks and the ultramafic volcanic rocks of the Geikie formation 
of the 2710–2704 Ma volcanic episode (Tisdale). Minor fine-grained sandstone, siltstone and argillite are 
locally intercalated with the iron formation. The wedge of dominantly mafic metavolcanic rocks of 
tholeiitic affinity in Semple Township yielded a slightly younger age (circa 2721 Ma: geochronology 
map number 22), assigned here to the 2734–2724 Ma volcanic episode (Deloro), and could be potentially 
interpreted to be part of the 2723–2720 Ma volcanic episode (Stoughton–Roquemaure). However, the 
distribution of the 2723–2720 Ma volcanic episode (Stoughton–Roquemaure) is dominantly located in the 
northern portion of the Abitibi greenstone belt and is dominated by tholeiitic basalt with localized 
komatiite and komatiitic basalt as well as minor felsic centres (Ayer et al. 2002; Ayer, Berger et al. 2005; 
Ayer, Thurston et al. 2005; Thurston et al. 2008) that appear to be significantly different than what has 
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been observed in the map area. Based on these observations, coupled with the lack of outcrop in the area, 
the authors assigned these younger (circa 2721 Ma) metavolcanic rocks to the 2734–2724 Ma volcanic 
episode (Deloro) rather than to the 2723–2720 Ma volcanic episode (Stoughton–Roquemaure). 

2720–2710 Ma VOLCANIC EPISODE (KIDD–MUNRO) 

The 2720–2710 Ma volcanic episode (Kidd–Munro) dominates the Halliday Dome area and is subdivided 
into 2 formations: Halliday and Montrose (see Figure 3). The contact between the rocks of the  
2734–2724 Ma volcanic episode (Deloro) and Montrose formation was not observed and was mostly 
interpreted to be faulted by the Semple fault (see Map P.3822, back pocket, and Figure 3). The Montrose 
formation (2714–2711 Ma; geochronology numbers 18 and 16, see Map P.3822) is dominantly composed 
of tholeiitic to transitional affinity mafic fragmental facies (hyaloclastite and pillow breccia) flows with 
minor pillowed and massive flows intercalated with minor tholeiitic to transitional intermediate to felsic 
rock and a northern calc-alkalic–dominated affinity intermediate volcaniclastic rock. Throughout this 
formation, minor, massive felsic flows were observed that often contain quartz eyes. Locally those felsic 
metavolcanic rocks have tholeiitic affinity and can be considered as FIII rhyolites using the Hart, Gibson 
and Lesher (2004) classification scheme. Locally, patchy magnetite alteration, resulting in varying 
magnetic susceptibility readings, was observed in the mafic units. In the very southeastern portion of Hutt 
and Montrose townships as well as the northern part of Halliday and Midlothian townships, the rock types 
vary from mafic metavolcanic to intermediate (andesitic?) metavolcanic. The northern part of the 
Montrose formation is dominantly composed of intermediate tuff with minor lapilli tuff and tuff breccia. 
In between the dominantly mafic metavolcanic rocks and the intermediate volcanic rocks a thin clastic 
metasedimentary unit was observed in Semple and Hutt townships (see Map P.3822). It varies from 
mudstone to sandstone. Several small units of clastic metasedimentary rocks were also described in drill 
logs in Montrose Township and may also belong to this volcanic episode (see “Boundary Zone”). 

No direct contact between the Halliday and Montrose formations was observed. The Halliday 
formation (2714–2711 Ma; geochronology numbers 30 and 31, see Map P.3822) is dominated by calc-
alkalic rocks with minor transitional affinity intermediate to felsic metavolcanic rocks, tholeiitic affinity 
mafic metavolcanic and ultramafic metavolcanic (komatiitic) rocks as well as some clastic 
metasedimentary rocks. Within the Halliday formation, a gradual transition in composition occurs from 
dominantly fragmental felsic metavolcanic rocks in the core of the anticlinal dome (Halliday and 
Midlothian townships) to massive and pillowed intermediate metavolcanic rocks in the outer parts to 
finally mafic massive to pillowed units on the outer edge. The innermost core is dominated by fragmental 
felsic rocks (autobrecciated and volcaniclastic) with various matrix compositions and minor intermediate 
metavolcanic rocks. In Midlothian Township, thin flows of komatiites locally displaying spinifex textures 
are interlayered with the felsic autobrecciated rocks. These units are intercalated with more massive to 
pillowed flows and minor mafic metavolcanic and metasedimentary rocks. 

2710–2704 Ma VOLCANIC EPISODE (TISDALE) 

The 2710–2704 Ma volcanic episode (Tisdale), located in the Bartlett Dome (see Figure 3), can be 
separated into 3 formations: Canoeshed, Geikie and Little Night Hawk (see Figure 3). The Canoeshed 
formation (2708–2706 Ma; geochronology numbers 19 and 15, see Map P.3822) is exposed only at the 
intersection between the Montrose and Geikie formations (see “Boundary Zone”). It is composed of calc-
alkalic intermediate metavolcanic rocks and clastic metasedimentary rocks. This formation was delineated 
based on geochronology. The intermediate to felsic metavolcanic rocks are dominantly volcaniclastic 
with lesser amounts of massive flows. These volcanic rocks are intercalated with siltstone and locally 
sandstones. 
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The Geikie formation (circa 2704 Ma; geochronology number 11, see Map P.3822) is the largest 
formation in the 2710–2704 Ma volcanic episode (Tisdale). It is composed of basal komatiitic units and 
overlain by dominantly mafic metavolcanic rocks. The basal komatiitic sequence is dominated by sensu 
stricto komatiite flows with subordinate komatiitic basalt flows. Komatiite flows occur mainly as sheet 
flows that exhibit a lower olivine cumulate or olivine-phyric zone and an upper zone of randomly oriented 
olivine spinifex texture or of flattened pillows. Locally, spinifex-textured sills intrude ultramafic flows. 
Few komatiitic units are located within the mafic metavolcanic sequence. Overlying the basal komatiitic 
sequence is a dominantly massive to pillowed mafic (tholeiitic affinity) flow sequence. Local intermediate 
volcaniclastic rocks and felsic flows occur intercalated with the pillowed and massive mafic metavolcanic 
rocks. 

Capping the 2710–2704 Ma volcanic episode (Tisdale) is the Little Night Hawk formation (2703–
2702 Ma; geochronology numbers 3 and 7, see Map P.3822). Most of the information about this 
formation is compiled from Pyke (1976, 1978, 1982). It is dominantly composed of intermediate 
volcaniclastic rocks and flows of calc-alkalic affinity. In Cleaver Township, it is dominantly massive and 
pillowed flows whereas in Douglas Township the rocks are a mix of massive flows and tuff and lapilli 
tuff. The ages fall in the 2704–2695 Ma volcanic episode (Blake River); however, the Lower Blake River 
(2704–2701 Ma) is composed of minor clastic metasedimentary rocks overlain by mafic tholeiitic 
metavolcanic rocks with minor felsic to intermediate metavolcanic units. Whereas, in other parts of the 
Abitibi greenstone belt, the upper unit of the 2710–2704 Ma (Tisdale) is composed of felsic to 
intermediate metavolcanic rocks of calc-alkalic chemical affinities (Ayer, Thurston et al. 2005). Thus, 
based on the rock types present, it is interpreted that this felsic to intermediate calc-alkalic package 
belongs to the upper unit of the 2710–2704 Ma volcanic episode (Tisdale) rather than the lower unit of the 
2704–2695 Ma volcanic episode (Blake River). 

BOUNDARY ZONE: TRANSITION BETWEEN THE 2720–2710 Ma 
(KIDD–MUNRO) AND 2710–2704 Ma (TISDALE) VOLCANIC EPISODES 

The boundary zone—the transition between the 2720–2710 Ma (Kidd–Munro) and 2710–2704 (Tisdale) 
volcanic episodes—is located at the edge of Zavitz and Hutt townships (see Figure 3). It is composed 
mainly of intermediate to felsic (calc-alkalic affinity) metavolcanic rocks with minor ultramafic 
(komatiitic) rocks, mafic (tholeiitic affinity) flows and clastic to chemical metasedimentary rocks. The 
intermediate to felsic rocks are composed of massive flows as well as tuff and tuff breccias. The 
ultramafic sequence is dominated by serpentinized olivine mesocumulate to orthocumulate rocks that 
exhibit typical fracture patterns associated with serpentinization. At least parts of those ultramafic rocks 
are interpreted as komatiitic intrusions. Rare lenses of mafic flows, generally massive but locally 
pillowed, are also observed in this boundary zone. Finally, graphitic argillites were described in drill core 
logs. The extensions of these units on the map were interpreted using the results from geophysical 
surveys. 

Because of the similarity in lithofacies and geochemistry, alteration, structure, and with the possible 
extension of the Larder Lake–Cadillac deformation zone (see “Structure”; Figure 4), in addition to the 
limited exposure, it is difficult to pin point the exact location of the limit between the Montrose formation 
of the 2720–2710 Ma volcanic episode (Kidd–Munro) and the Canoeshed formation of the 2704–2710 
Ma volcanic episode (Tisdale). Geochronology samples were collected, attempting to locate the contact 
between the 2 formations. One age yielded zircons of 2706±2 Ma (Kamo 2013; geochronology number 
15, see Map P.3822), which would correspond to the Canoeshed formation; however; the second sample  
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Figure 4.  Possible western extensions or splays of the Larder Lake–Cadillac deformation zone (LLCDZ), numbered in red.  
A) Simplified map of the Abitibi greenstone belt. The main deformation zones, such as the Larder Lake–Cadillac deformation 
zone, are shown in dash blue lines. The proposed possible extensions or splay of the Larder Lake–Cadillac deformation zone to 
the west are shown on the map in red. The black and red polygons indicate the study area, where the red portion indicates the area 
depicted in B. Geology from Ayer, Berger et al. (2005).  B) Simplified map of the formations and episodes in the Bartlett and 
Halliday domes, showing the locations of the 3 possible areas of extensions or splays of the Larder Lake–Cadillac deformation 
zone (red dots). The yellow stars indicate the occurrences where gold is the main commodity. The legend for B can found on 
Figure 3. 
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resulted in a poor age of 2710.9±1.2 Ma (M. Hamilton, Jack Satterly Geochronology Laboratory, 
University of Toronto, personal communication, 2014; geochronology number 16, see Map P.3822). This 
sample is more problematic as it is deemed a poor age, and one could interpret this age as part of the 
Montrose or the Canoeshed formations. It is possible that there is a gradual progression from the older 
2720–2710 Ma volcanic episode (Kidd–Munro) to the 2710–2704 Ma volcanic episode (Tisdale) but 
there is no field relation to confirm or reject this hypothesis. Alternatively, the possible extension of the 
Larder Lake–Cadillac deformation zone may occur in between those 2 episodes, making a distinct break 
between the 2 episodes (see “Structure”). 

PORCUPINE-TYPE BASINS (2690–2682 Ma) 

Ambiguity in the correlation of the younger metasedimentary rocks (Midlothian formation) is still 
present, as these rocks can be correlated with the Porcupine-type basins (2690–2682 Ma) based on 
geochronology or with the Timiskaming-type basins (2676–2670 Ma) based on sedimentary facies (see 
“Stratigraphic Correlations”). The metasedimentary rocks in Midlothian and Montrose townships are 
composed mainly of polymictic conglomerates with minor sandstones and siltstones. The conglomerates 
are generally matrix supported and have beds varying from several decimetres to several metres thick. 
The clasts are rounded to subrounded, generally pebbles to cobbles with minor boulders. The clasts range 
in composition from dominantly felsic metavolcanic to minor mafic, ultramafic (spinifex bearing and 
nonspinifex bearing), chert, quartz, argillite, feldspar porphyry, mineralized clast and granitoids. The 
matrix is immature lithic to feldspathic, very coarse-grained to medium-grained sand. The sandstones are 
lithic and feldspathic arenites when interlayered with the conglomerates, but are more commonly 
feldspathic wacke and lithic wacke when interlayered with the siltstones. Some primary sedimentary 
features, such as graded beds, were observed as well as scours. The ages determined for these 
metasedimentary rocks are <2689.6±6 Ma (Ayer et al. 2002; geochronology number 25, see Map P.3822) 
in Halliday Township and <2688.5±1.0 Ma in Midlothian Township (Ayer, Ketchum and Trowell 2002; 
geochronology number 26, see Map P.3822), constraining the maximum age of deposition. Although, 
these ages are more typical of the Porcupine-type basins (2690–2682 Ma), the facies are more suggestive 
of the Timiskaming-type basins (2676–2670 Ma) and were interpreted by previous workers as a 
Timiskaming-type basin (Ayer et al. 2002; Ayer, Ketchum and Trowell 2002), thus the debate is still not 
completely resolved. 

Furthermore, a distinct lateral variation takes place going west into Halliday, Sothman and possibly 
into Nursey townships. The conglomeratic facies becomes less prominent, being replaced first with a 
mostly ultramafic-bearing epiclastic unit with minor metasedimentary rocks and ultramafic and 
intermediate metavolcanic rocks, and then with a dominantly ultramafic metavolcanic unit with minor 
clastic metasedimentary rocks. A sample of a conglomeratic unit intercalated with the ultramafic 
metavolcanic rocks in Halliday Township yielded an age of <2693.3±1.3 Ma (Davis 2011; geochronology 
number 29, see Map P.3822). A second conglomeratic sample was collected in Sothman Township to 
support the age in Halliday Township. However, this sample resulted in a poor and older age of  
2707.3±5 Ma (M. Hamilton, Jack Satterly Geochronology Laboratory, University of Toronto, personal 
communication, 2014; geochronology number 28, see Map P.3822). Nonetheless, because of the intimate 
relationship between the ultramafic rocks and the metasedimentary rocks, the rocks located in Sothman 
Township are interpreted to be part of this Porcupine-type basin. 
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INTRUSIONS 

Archean 

Four main intrusions, ranging in composition from mafic to felsic, are located in the map area: 
Kenogamissi Batholith, Muskasenda intrusion, Geikie Pluton and Adams Pluton (see Map P.3822 and 
Figure 3). The Kenogamissi Batholith is a multiphase pretectonic to posttectonic (2741–2662 Ma) 
intrusion ranging in composition from diorite to granite. An attempt was made to separate the batholith 
into different phases (see map P.3822) based on field observations, compilation of description from 
previous mappers and comparison with the classification of Benn (2008). The Muskasenda intrusion is 
dominantly composed of gabbro with minor quartz gabbro and a base of pyroxenite. Two samples were 
collected to date the Muskasenda intrusion: one from an east-trending dike, which was interpreted to be 
part of the Muskasenda intrusion, and the other on the shore of Muskasenda Lake. The dike sample 
yielded an age of 2705.7±4 Ma (Ayer, Thurston et al. 2005; geochronology number 8, see Map P.3822). 
The second sample yielded an age of 2739.8±1.5 Ma (geochronology number 12, see Map P.3822). 
Considering that the Muskasenda intrusion intrudes volcanic rocks of the 2734–2724 Ma volcanic episode 
(Deloro), the zircons recovered from the second sample are interpreted to be inherited. Another possible 
interpretation could be that the sample collected is a xenolith within the Muskasenda intrusion; however, 
the lithogeochemistry of the geochronology sample is similar to the rest of the Muskasenda intrusion. 
Based on ages (of the dike and surrounding host rock), lithogeochemistry and field observations, the 
interpreted age for the Muskasenda intrusion is 2705.7±4 Ma. The Geikie Pluton is interpreted to be a 
syntectonic intrusion and is dominantly composed of hornblende-phyric granodiorite which can locally be 
porphyritic, whereas the Adams Pluton, a hornblende-bearing granodiorite, is considered a synvolcanic to 
postvolcanic intrusion dated at 2686.4±3 Ma (Frarey and Krogh 1986; geochronology number 2, see Map 
P.3822). 

Several small intrusions are present in the map area and vary in composition from ultramafic to 
felsic. The mafic to ultramafic intrusions are the most voluminous of the small intrusions. They vary from 
dunites to quartz gabbro and locally have significant nickel-copper-platinum group element 
mineralization (e.g., Sothman deposit, occurrence number 128, see Map P.3822). It is important to note 
that many of these small ultramafic intrusions are currently interpreted as synvolcanic but this 
interpretation needs to be confirmed by geochronology. Mafic biotite-phyric lamprophyre dikes are 
present. They seem to be localised near the contact between the 2734–2724 Ma volcanic episode (Deloro) 
and the 2704–2710 Ma volcanic episode (Tisdale) as well as in Nursey Township. Several intermediate to 
felsic porphyritic dikes are present throughout the map area. They can be quartz-phyric, feldspar-phyric or 
quartz-feldspar-phyric. Three geochronology samples were taken and zircons yielded ages of 2689±2 Ma 
(Kamo 2010; geochronology number 17, see Map P.3822), 2688±2 Ma (Kamo 2010; geochronology 
number 20, see Map P.3822) and 2689.6±1 Ma (Kamo 2012; geochronology number 23, see Map 
P.3822). Several intermediate to felsic intrusions intrude the volcanosedimentary rocks. 

Proterozoic 

Four gabbroic Proterozoic dike swarms are present in the map area: Matachewan, Biscotasing, Sudbury 
and Abitibi swarms (see Map P.3822). A noteworthy observation: the magnetic susceptibility of the 
Matachewan dikes was relatively constant in the Bartlett Dome area but quite variable in the Halliday 
Dome area, particularly in Midlothian Township. The magnetic susceptibility data would suggest 2 groups 
within the Matachewan dike swarms: one characterized by low magnetic susceptibility (range from 0.24 
to 13.1) and another one characterized by high magnetic susceptibility (range from 16.0 to 62.1). The 
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reason for this variation remains unknown. However, one possibility is that there are several pulses of 
Matachewan dikes with different magnetic susceptibility. Alternatively, perhaps the Matachewan diabase 
dikes were affected by a low temperature alteration as a result of fluid movement through the Huronian 
Supergroup during the Penokean Orogeny (Easton 2010; Fedo et al. 1997). 

STRUCTURE 

Early Structures 

Most microstructures are related to an early event that is characterized by coaxial and noncoaxial 
deformation responsible for the regional foliation and the local mylonitization of various rock types (S1 
foliation). The most intense fabrics are found preferentially at the lithological boundaries. This 
relationship is found in many occurrences between different supracrustal packages (e.g., between the 
Geikie and Montrose formations). On a regional scale, S1 foliation is also generally parallel to the 
volcanic–sedimentary bedding and, therefore, was likely a flat-lying foliation prior the latter deformation 
events. However, particularly in the Bartlett Dome, intense deformation is located also at the boundaries 
of the major intrusions and may be the expression of the contact deformation aureole of these intrusions 
instead of a flat-lying tectonic fabric (Kenogamissi Batholith, Adams Pluton and Geikie Pluton, see Map 
P.3822 and Figure 3). The S1 mylonitic foliation is difficult to follow on a map pattern. This apparent lack 
of continuity may be due to various reasons, such as a real discontinuity due to heterogeneous 
deformation and/or a lack of outcrop in key areas. Moreover, the original geometry of the foliation (S1) 
was extensively disturbed as a result of strong overprinting by later folding, in particular in the southern 
portion of the Bartlett Dome and in the Halliday Dome. Locally, stretching and mineral lineations were 
observed associated with this foliation. The geodynamic context that resulted in the mylonitic foliation 
(S1) in the study area is still in question. It might be related to early flat-lying thrusting in a transpressive 
context. Nonetheless, for the same reasons mentioned previously in this section (e.g., lack of outcrops), 
the kinematics associated with this S1 foliation have rarely been documented and, therefore, does not 
allow this event to be placed in a general tectonic model.  

Second Generation Structures 

The northern part of the Bartlett Dome is an open anticline with an axial plane trending eastward (see 
Map P.3822 and Figure 3). It is defined by top indicators based on pillows, a possible erosion channel, 
spinifex texture and polyhedral jointing. Open parasitic folds were locally observed within finer 
volcaniclastic units and banded iron formations exhibiting Z, S and M sense of asymmetry consistent with 
the regional fold. This regional fold is associated with an axial planar eastward-trending foliation. 

The southern part of the Bartlett Dome is marked by the rotation of the regional composite fabric 
(bedding, foliation and parasitic folds), from north trending along the Kenogamissi Batholith to east 
trending in the east parts of Semple and Hutt townships. This inflection also affects kilometre-scale 
upright folds that display a rotation of their axis azimuths, from northeast trending in the west to more 
east trending in the east. The transition zone occurs in the northeast corner of Semple Township. The 
most conspicuous of these upright folds is a syncline, based on top reversals of pillows in Zavitz 
Township, extending from the southwest to the northeast corner of Semple Township (see Map P.3822 
and Figure 3). The hinge of this fold displays an average plunge of 30° to the northeast. The fold 
continues into Zavitz Township, where it is rotated clockwise to a more easterly trend (Houlé, Baldwin 
and Thurston 2008, see Map P.3822 and Figure 3). The closure of this large synclinal structure occurs in 
Semple Township and is characterized by tighter (isoclinal) and more constrictive folding than the broad 
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anticlinal structure to the north (in Geikie Township), with a slightly rotated axial plane trending northeast 
in the southern part of the map area. Buckling and slippage on bedding planes is interpreted to have 
occurred in the hinge of the fold as a result of the constrictive nature of this syncline. In Semple 
Township, the fold deforms an earlier mylonitic foliation (possibly S1 foliation). Conspicuous parasitic M, 
Z and S folds, displaying plunges ranging from 20 to 50° to the northeast, are observed along the hinge of 
this fold. This folding may locally be responsible for the development of crenulation cleavage parallel to 
the axial plane of the syncline. 

Similar upright regional folds were also found in the Halliday Dome. For instance, the Montrose 
formation is deformed by noncylindrical folds with periclinal terminations. Axes of syncline–anticline 
pairs display a transition from a northeast trend in the northwest part of the formation, to an east trend in 
the southeast. Their existence is interpreted from top reversals and second-order structures such as M, S 
and Z folds (see Map P.3822). 

The intermediate metavolcanic rocks in the central part of Semple Township and northern part of 
Hutt Township define a major anticline (see Map P.3822 and Figure 3). This anticline refolds a previous 
mylonitic foliation and is also likely coeval with strike-slip shear zones. These structures can be followed 
along strike to the east into Montrose, Bannockborn and Powell townships (see Map P.3822; Préfontaine 
and Berger 2006, Berger and Préfontaine 2006). This corridor of deformation has been interpreted as 
marking the boundary between the Bartlett Dome (Canoeshed and Geikie formations) to the north and the 
Halliday Dome (Montrose formation) to the south. This corridor of deformation is roughly east trending 
and is defined by a compartmentalised area of strong deformation with areas of little deformation. It is 
also an area of significant alteration of the supracrustal rocks. As a result of the intense deformation and 
significant alteration, this location is interpreted as being one of the possible western extensions of the 
Larder Lake–Cadillac deformation zone or a splay of this major regional shear zone (see Figure 4,  
option 1). 

Farther south, in the Halliday Dome (Halliday formation), folding is not as prevalent. This could be 
the result of the Montrose formation located on the margin of the Halliday structural dome where much of 
the deformation was focussed, whereas the Halliday formation is located in the core of the dome and, 
thus, experienced less intense regional deformation. In addition, the Halliday formation is dominated by 
massive to fragmental intermediate to felsic rocks that, for rheological reasons, tend not to be affected by 
regional deformation, and where top indicators are difficult to find. However, the metasedimentary rock 
of the Porcupine-type basin (Midlothian formation) indicates folding marked by reversal in top indicators. 
The regional foliation is parallel to the axial planes of these folds. Locally, the metasedimentary rocks do 
display intense foliations and has been interpreted as another possibility of the western extension or splay 
of the Larder Lake–Cadillac deformation zone (see Figure 4, option 2). 

The few pillowed outcrops found in southern Semple and in Hutt townships indicate north-facing 
stratigraphy. Farther west, a differentiated komatiitic flow observed in the Archean inlier, south of 
Edleston Lake, in Sothman Township, suggests a northwest-facing stratigraphy, whereas the pillowed 
mafic and intermediate metavolcanic rock in southern Sothman Township indicate southwest-facing 
stratigraphy (see Map P.3822). Collectively, they define the westerly closing nose of a large anticlinal 
fold located in the central part of Sothman and Halliday townships (see Map P.3822 and Figure 3) with a 
west- to northwest-trending axial plane. A weak foliation is parallel to this fold axis, which increases in 
intensity to the east. It is possible that the rocks located in the Archean window on the eastern boundary 
of Midlothian Township are the eastward continuation of the northern limb of this fold. These rocks are 
also intensely deformed and may represent another interpretation of the extension or splay of the Larder 
Lake–Cadillac deformation zone (see Figure 4, option 3) 



 

13 

Late Structures 

FOLDS 

Late structures in the map area are characterized by buckling, both of the previous mylonitic fabric (S1) 
and the upright folding. The axial planes of these late, tight to open folds trend north to northwest. This 
last folding event is visible on only a regional scale and is indicated by the disturbance of the regional 
composite fabric. 

FAULTS 

Numerous late faults occur in the map area, defining 3 major trends: east to northeast, north and 
northwest direction. Each of these major trends has affected the Neoarchean rocks to varying extents. 
Field evidence to substantiate this faulting event is rare and only mapping and geophysical interpretation 
brings some clues. 

The Semple fault is the dominant northeast-trending fault (see Map P.3822 and Figure 3). Little or 
no strike-slip offset is observed at map scale. On the basis of lithologic arguments (younger rocks to the 
east), an east-side-down movement is inferred for the Semple fault. This fault seems to rework an early 
deformation zone (possibly the Larder Lake–Cadillac deformation zone; Figure 4, option 1). The other 
east- to northeast-trending faults generally have limited extent. Only small displacements appear to be 
associated with these faults. These faults are interpreted to be slightly earlier faults, since locally they 
appear to be displaced by the north-trending faults. 

The north-trending faults appear to represent extensive regional structure, but with only limited 
displacement of the supracrustal rocks stratigraphy. The Burrows–Benedict fault is the major north-
trending structural break in this area (see Map P.3822 and Figure 3), extending southward from the 
northern part of the Shaw Dome. Cartographically, it displays sinister movement. However, the regionally 
less significant north-trending faults seem to generally feature a dextral displacement. Generally, there is 
a penetrative foliation or spaced cleavage associated with these faults that can extend up to 500 m from 
the fault. 

The Scott Lake fault is the most extensive northwest-trending fault (see Map P.3822 and Figure 3).  
It can be traced, at least, from Fripp Township in the north, to Hutt Township in the south. It appears to 
display sinistral strike-slip movement, although the stratigraphy in Halliday Township seems significantly 
different on either side of the fault. This may, in part, be explained by the lack of exposure on the western 
side of the fault. Other less extensive northwest-trending faults, which often parallel the Scott Lake fault, 
also have resulted in generally sinistral displacements of the stratigraphy. Foliations and spaced cleavages 
with similar trends are associated with many of these northwest-trending faults.  

Finally, several outcrops of the Proterozoic Gowganda Formation sedimentary rocks displayed 
steeply dipping foliations that crosscut bedding, in one case accompanied by stretching of less competent 
clasts. Bedding undulates throughout the formation, dipping a maximum of 40°. The fabrics found 
suggest that the Huronian sedimentary rocks have seen a deformation event possibly as a result of 
reactivation of underlying Archean faults. The undulating bedding may be in part due to deformation or 
due to an undulating paleosurface. 
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Stratigraphy 
One of the goals of the project was to update the geological mapping in the Bartlett and Halliday domes 
area to determine if they are possible extensions of the economically significant Shaw Dome. The overall 
stratigraphy of the Bartlett, the Halliday and the Shaw domes is summarized below. 

The Bartlett Dome area is composed of a basal 2734–2724 Ma volcanic episode (Deloro) rocks. This 
episode has a lower sequence of mafic with minor ultramafic metavolcanic rocks and rare felsic 
metavolcanic rocks, and an upper sequence of intermediate to felsic metavolcanic rocks with regionally 
extensive metasedimentary units topped by a thin mafic metavolcanic sequence. The 2734–2724 Ma 
volcanic episode (Deloro) was followed by the 2710–2704 Ma volcanic episode (Tisdale) which has a 
base of ultramafic metavolcanic rocks followed by a middle portion of dominantly mafic units and topped 
by an intermediate to felsic metavolcanic unit (see Figure 5A). 

The Halliday Dome, 2720–2710 Ma volcanic episode (Kidd–Munro), is formed by 2 main volcanic 
packages: a dominantly mafic package and a dominantly felsic package. It is overlain by dominantly 
metasedimentary rocks, such as conglomerates, sandstones and siltstones, interlayered with ultramafic 
metavolcanic rocks correlated with the Porcupine-type basins. 

The Shaw Dome is composed of 2 volcanic episodes: 1) 2734–2724 Ma (Deloro) and 2710–2704 Ma 
(Tisdale) (Figure 5B). The oldest portion of the 2734–2724 Ma volcanic episode (Deloro), located in the 
central portion of the dome structure, is composed dominantly of a coherent facies of calc-alkalic 
intermediate to mafic metavolcanic rocks with lesser intermediate volcaniclastic rocks and iron 
formations. Small discontinuous units of felsic metavolcanic rocks occur near the contact with the 2710–
2704 Ma volcanic episode (Tisdale) rocks (Houlé, Baldwin and Thurston 2008). The younger portion of 
the 2734–2724 Ma volcanic episode (Deloro) is composed of felsic fragmental metavolcanic rocks. Three 
regionally extensive iron formation horizons cap this section (Houlé, Baldwin and Thurston 2008). The 
rocks of the 2710–2704 Ma volcanic episode (Tisdale) were separated into a lower unit (2710–2706 Ma), 
with an upper and lower section, and an upper unit (2706–2704 Ma) which is absent in the Shaw Dome 
(Ayer et al. 2002; Ayer, Thurston et al. 2005; Thurston et al. 2008). In the Shaw Dome, the lower section 
of the lower unit consists of calc-alkalic intermediate to felsic fragmental metavolcanic rocks (lesser 
coherent facies), iron formation and ultramafic rocks (Houlé, Baldwin and Thurston 2008). In 
comparison, the upper section of the lower unit, located around the outer margins of the Shaw Dome 
structure, consists of coherent facies of tholeiitic mafic metavolcanic rocks intercalated with coherent 
facies of komatiitic basalt and komatiitic metavolcanic rocks (Houlé, Baldwin and Thurston 2008). 

STRATIGRAPHIC CORRELATIONS 

The Shaw Dome and the Bartlett Dome are composed of the 2 same volcanic episodes: 2734–2724 Ma 
(Deloro) and 2710–2704 Ma (Tisdale) (see Figure 5A). The intermediate to felsic metavolcanic rocks, 
located in Fripp, McArthur, Bartlett, English and Semple townships, resemble the description above and 
can be correlated to the 2734–2724 Ma volcanic episode (Deloro) of the Shaw Dome. However, in the 
Bartlett Dome, there is a significant portion of mafic tholeiitic metavolcanic rocks with a basal komatiitic 
unit that have not been recognized or described in the 2734–2724 Ma volcanic episode (Deloro) of the 
southern Abitibi greenstone belt (see Figure 5A; Peterlong Lake formation). These mafic and ultramafic 
units are not present in the Shaw Dome. In the northern Abitibi greenstone belt, near Mattagami, Québec, 
the Lake Watson Group (2725 to 2723 Ma) is dominated by tholeiitic mafic and felsic rocks and may 
represent an equivalent to this more basaltic portion of the 2734–2724 Ma volcanic episode (Deloro) 
(Mortensen 1993; Goutier, Rhéaume and Davis 2004; Davis et al. 2005). The 2722.6±0.9 Ma calc-alkalic  
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Figure 5.  Comparison of the stratigraphy of the Bartlett Dome (A) and the Shaw Dome (B). Both stratigraphies are similar, as the domes are composed of the 2 same 
volcanic episodes: 2734–2724 Ma (Deloro) and 2710–2704 Ma (Tisdale). 
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intermediate to felsic metavolcanic rocks and the 2721.3±1.1 Ma dominantly tholeiitic mafic metavolcanic 
rocks, of the Bartlett formation, are interpreted to be the stratigraphic top of this 2734–2724 Ma volcanic 
episode (Deloro) in the Bartlett Dome. These ages could potentially be included in the 2723–2720 Ma 
volcanic episode (Stoughton–Roquemaure). However, the 2723–2720 Ma volcanic episode is generally 
located in the northern part of the Abitibi greenstone belt, and the rock types there, which are dominantly 
mafic with minor ultramafic, are interpreted to be of the 2734–2724 Ma volcanic episode (Deloro). 

Overlying the 2734–2724 Ma volcanic episode (Deloro) rocks of the Bartlett Dome are younger 
rocks of the 2710–2704 Ma volcanic episode (Tisdale). The Bartlett Dome is interpreted to be composed 
of both the lower unit and upper unit of this episode (see Figure 5A). The lower section of the lower unit 
(Canoeshed formation) of the 2710–2704 Ma volcanic episode (Tisdale), in the Bartlett Dome, is similar 
to the lower section in the Shaw Dome, although it is significantly thinner. The upper section of the lower 
unit (Geikie formation) of the 2710–2704 Ma (Tisdale) locally directly overlies rocks of the 2734–2724 Ma 
volcanic episode (Deloro). The major difference with the Shaw Dome for this section is the amount of 
ultramafic volcanism; although present in the Bartlett Dome, it is more limited than in the Shaw Dome. 

Unlike the Shaw and Bartlett domes, the Halliday Dome is composed of only 1 volcanic episode, 
2720–2710 Ma (Kidd–Munro) and 1 sedimentary episode (Porcupine-type 2690–2682 Ma or 
Timiskaming-type 2676–2670 Ma). Thus, based on geochronological results, the Halliday Dome is not 
temporally equivalent to the Bartlett Dome or the Shaw Dome. The 2720–2710 Ma volcanic episode 
(Kidd–Munro) was subdivided into 4 chronostratigraphic ages by Berger et al. (2011) (Figure 6):  
1) 2720–2717 Ma, 2) 2717–2715 Ma, 3) 2715–2712 Ma and 4) 2712–2710 Ma. The Halliday Dome 
stratigraphy would correlate mostly to the 2715–2712 Ma chronostratigraphic age with the younger 
portion perhaps equivalent to the 2712–2710 Ma chronostratigraphic age (Figure 6, red box). 

 

  

Figure 6.  Stratigraphy of the 2710–2720 Ma (Kidd–Munro) volcanic episode (modified from Berger 2011). The red box depicts 
the time frame of the Halliday Dome formation. The Halliday Dome is dominantly composed of mafic metavolcanic rocks and 
calc-alkalic intermediate to felsic brecciated metavolcanic rocks, similar to the description of Berger (2011). The latter could 
represent the remnant of a volcanic dome. 
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The rocks of the Halliday dome yielded ages between 2710 and 2714 Ma. According to Berger et al. 
(2011), the 2712–2710 Ma chronostratigraphic age is characterised by tholeiitic mafic metavolcanic 
rocks, transitional to tholeiitic felsic metavolcanic rocks, as well as komatiitic and basaltic komatiite 
metavolcanic flows. The 2715–2712 Ma chronostratigraphic age is dominated by mafic tholeiitic 
metavolcanic rocks with some tholeiitic felsic metavolcanic rocks, rare intermediate transitional 
metavolcanic rocks, komatiitic metavolcanic flows and argillite. In addition, accumulations of calc-alkalic 
andesite and dacite pyroclastic deposits and flows built a volcanic complex during the 2715–2712 Ma 
period (Berger et al. 2011). The large intermediate to felsic package found in Sothman, Halliday and 
Midlothian townships may be correlative to the calc-alkalic intermediate rocks of the interpreted volcanic 
complex. The mafic metavolcanic tholeiitic unit found in Semple, Hutt and Montrose townships contains 
minor felsic metavolcanic rocks, some of which are considered to be FIII rhyolites based on the 
classification by Hart, Gibson and Lesher (2004). This observation is consistent with the 2715–2712 Ma 
as well as 2712–2710 Ma stratigraphic age, as FIII rhyolites are also found in those stratigraphic ages 
(Berger et al. 2011). An effort was made to determine the age of some of these FIII rhyolites; however, no 
suitable zircons were recovered. 

The stratigraphic affinities of the younger metasedimentary rocks and metavolcanic rocks of the 
Midlothian formation are ambiguous and more difficult to establish because they can be interpreted to be 
part of either the Porcupine-type basins (2690–2682 Ma), based on geochronology, or Timiskaming-type 
basins (2676–2670 Ma), based on sedimentary facies (see “Porcupine-type Basins”). The Porcupine-type 
basin in the Timmins area has a basal felsic calc-alkalic pyroclastic metavolcanic unit known as the Krist 
formation. However, most of the Porcupine-type basins are composed of wacke turbidites that are 
laterally extensive at the kilometre-scale and lie unconformably over the metavolcanic rocks. Locally, 
conglomerates and iron formation have been identified (Ayer et al. 2002; Thurston et al. 2008). It is 
interpreted that these basins transition into much more extensive basins, such as the wacke-dominated 
Quetico and Pontiac subprovinces (Thurston et al. 2008). The Timiskaming-type basins (2676–2670 Ma) 
are generally locally restricted and are composed of polymictic conglomerates, sandstones and turbidites 
with minor alkalic to calc-alkalic metavolcanic rocks that lie unconformably on top of the Porcupine-type 
basins or the older volcanic rocks (Ayer et al. 2002; Ayer, Thurston et al.2005; Thurston et al. 2008). 
Moreover, they are often structurally controlled. In general, the rocks from the Timiskaming-type basins 
are interpreted to be deposited in subaerial alluvial fans, fluvial and deltaic environments (Mueller, 
Donaldson and Doucet 1994; Born 1995). In the northern Abitibi greenstone belt, the Timiskaming-type 
basins, mostly located in Québec, are 10 million years older than in the southern Abitibi greenstone belt 
and are known as the Opemisca basins (Ayer et al. 2010a, 2010b). 

The metasedimentary rocks in the Midlothian formation are composed mainly of polymictic 
conglomerates with minor sandstones and siltstones. These facies are more suggestive of the 
Timiskaming-type basins (2676–2670 Ma); however, the ages are more typical of the Porcupine-type 
basins (2690–2682 Ma). A distinct feature of the Midlothian formation is a facies variation from east to 
west. The conglomeratic facies becomes less prominent, being replaced first with a mostly ultramafic-
bearing epiclastic unit with minor metasedimentary rocks and ultramafic rocks and then with a 
dominantly ultramafic metavolcanic unit with minor clastic metasedimentary rocks. Ultramafic rocks 
have been identified intercalated with Porcupine-type metasedimentary rocks but the origin of the contact 
is controversial (Ayer, Berger et al. 2005). Ultramafic rocks have also been recognized in the Pontiac 
Subprovince (Imreh 1980; Camiré et al. 1993), a time-correlative sedimentary basin to the Porcupine-type 
basin (Davis 2002). The Pontiac Subprovince consists primarily of turbidites that are locally interlayered 
with ultramafic and mafic metavolcanic rocks (Camiré et al. 1993). However, similarly to the Porcupine-
type basins, there is still some debate on the nature of the contact of the ultramafic rocks and the 
metasedimentary rocks because Camiré et al. (1993) described the contacts between the 2 rock types as 
sheared and thus interpreted the ultramafic metavolcanic rocks to have been structurally emplaced into the 
Pontiac metasedimentary rocks related to a southward thrusting. However, Imreh (1980) describes 
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contacts that would suggest that there is no gap in the depositional history but also recognized typical 
volcanic features (e.g., flow-top breccia and pillows) associated with these ultramafic units. An ongoing 
MSc study located near Bellecombe Lake (Québec) is also looking at the contact of mafic and ultramafic 
rock intercalated with metasedimentary rocks of the Pontiac Subprovince. Preliminary observation 
suggests peperitic contacts (Rehm et al. 2017), implying an intrusive origin for these ultramafic units but 
more importantly, a coeval relationship between the ultramafic magmatism and the sedimentary 
deposition in that area. These preliminary results are in line with a previous BSc study (Wray 2014), 
which focussed on the nature of lithologic contact relationships between the ultramafic rocks and the 
metasedimentary rocks in the Midlothian formation. The komatiitic magmatism of the Midlothian 
formation is interpreted to be coeval with sedimentation based on peperitic contacts observed at the 
margins of these ultramafic units. These observations suggest that the duration of ultramafic magmatism 
continued for a minimum of 22 million years longer than previously thought. 

Mineralization 
Figure 3 shows the main past-producing mines and prospects for the area. The following section will not 
be describing these in detail but will rather focus on highlighting new economic potential for the area, 
based on the mapping and new stratigraphic interpretations from this project. 

BASE METAL (Nickel-Copper-Platinum Group Element) 

From an economic point of view, the most prolific volcanic episodes for nickel-copper-PGE 
mineralization in the Abitibi greenstone belt are the 2710–2704 Ma (Tisdale) and 2720–2710 Ma (Kidd–
Munro) volcanic episodes. The 2710–2704 Ma volcanic episode (Tisdale) contains 5 past-producing 
mines and several deposits (Houlé et al. 2010; Houlé and Lesher 2011). Four of the 5 past-producing 
mines are located in the Shaw Dome within the lower unit of the 2710–2704 Ma volcanic episode 
(Tisdale) (see Figure 5, Figure 3). Even though in the lower unit, ultramafic volcanism is volumetrically 
less abundant in the Bartlett Dome, ultramafic rocks are still present and thus make a good economical 
target for nickel-copper-PGE mineralization. The nickel-copper-PGE potential of the Bartlett Dome is 
proven by the past-producing Texmont Mine (occurrence number 65, see Map P.3822). Similarly, the 
2720–2710 Ma volcanic episode (Kidd–Munro) has 3 past-producing mines as well as several deposits. 
The Halliday Dome is now interpreted to be part of the 2720–2710 Ma volcanic episode (Kidd–Munro) 
rather than the 2710–2704 Ma volcanic episode (Tisdale); however, this reinterpretation does not change 
the nickel-copper-PGE potential of the Halliday Dome. Therefore, the Sothman deposit, as well as other 
mafic to ultramafic bodies of the Halliday Dome, has just as much potential as previously interpreted. 

Although less prolific, rare nickel-copper-PGE occurrences are present in the 2734–2724 Ma 
volcanic episode (Deloro) (e.g., Bruce Lake occurrence). Thus, the basal ultramafic rocks in Fripp 
Township have some potential for this type of mineralization. Furthermore, it is also the interpreted age of 
the recent nickel discovery located in the northern part of the Abitibi greenstone belt in Québec, the 
Grasset nickel deposit (Houlé, Lesher and Préfontaine 2018). However, this age is based on regional 
correlation and still needs to be confirmed by geochronological work currently in progress. In addition, 
the newly recognized ultramafic rocks belonging to the younger sedimentary basin have never been 
examined in terms of nickel-copper-PGE potential. In places, these younger ultramafic rocks intrude 
sulphide-rich sedimentary rocks which could provide a sulphur source for mineralization and, thus, can 
also have potential for nickel-copper-PGE mineralization. 
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BASE METAL (Copper-Zinc) 

The newly identified 2720–2710 Ma volcanic episode (Kidd–Munro) in the Halliday Dome brings new 
potential for volcanogenic massive sulphide mineralization in this area. This volcanic episode is 
renowned for not only the world-class Kidd Creek copper-zinc mine, but also several smaller mines (e.g., 
Potter Mine) and deposits. When the 2715–2712 Ma chronostratigraphic age, identified by Berger et al. 
(2011), is examined in detail, it is found to host several mineral occurrences including the Chance zinc-
lead deposit, circa 2714.4 to 2712.4 Ma (see Figure 6), which is hosted within exhalite associated with 
rhyolites (Bleeker, Parrish and Sager-Kinsman 1999). Also, there is widespread, low-grade zinc 
mineralization (Coulson Township occurrences; see Figure 6) hosted in intermediate, calc-alkalic 
pyroclastic and flow rocks with an age of 2714.9 Ma (volcanic dome). These are part of the calc-alkalic 
subunit in the 2720–2710 Ma volcanic episode (Kidd–Munro) and indicate that these rocks also have 
potential to host volcanogenic massive sulphide-style mineralization. Because these rocks may be 
analogous to the calc-alkalic rocks of the Halliday formation in the Halliday Dome, the Halliday Dome 
becomes prospective for base metals. 

PRECIOUS METALS (Gold) 

The Larder Lake–Cadillac deformation zone hosts major gold deposits (e.g., Kirkland Lake gold camp) in 
the Abitibi greenstone belt and it is why the extension of the Larder Lake–Cadillac deformation zone 
across the map area is of primary importance from an exploration standpoint. Nonetheless, this task of 
defining the extension has been proven difficult because of the Huronian cover, the lack of geophysical 
signatures portraying the break and the lack of outcrop. However, there are a number of possible 
interpretations for the location of the extension of the Larder Lake–Cadillac deformation zone (see 
“Structure”). The preferred interpretation for the deformation zone or a splay of the deformation zone is 
passing through the boundary zone (see Figure 4, option 1), where deformation is strong and the alteration 
is characterised by iron-carbonate, green mica, chlorite, sericite and hematite. A second possibility is that 
the deformation zone passes through Midlothian, Halliday and Sothman townships (see Figure 4, option 
2) where there is strong iron-carbonate and green mica alteration, especially in Midlothian Township, and 
where conglomerates occur. However, strong deformation is seen only locally. Finally, the Larder Lake–
Cadillac deformation zone may go under the Huronian cover possibly coming through a window in the 
Archean in Doon and Midlothian townships (see Figure 4, option 3). Few outcrops of ultramafic rock in 
Doon Township displayed significant alteration (iron-carbonate), strong deformation and quartz veins. 
However, because of the Huronian cover it is difficult to confirm the presence on the deformation zone.  
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Metric Conversion Table 

Conversion from SI to Imperial  

 

 
 
 
 
 

 
 
 
 

 
 
 

 
 
 

 
 
 
 
 
 
 

 

 

Conversion from Imperial to Sl 

SI Unit Multiplied by Gives Imperial Unit Multiplied by Gives 
LENGTH 

1 mm 0.039 37 inches 1 inch 25.4 mm 
1 cm 0.393 70 inches 1 inch 2.54 cm 
1 m 3.280 84 feet 1 foot 0.304 8 m 
1 m 0.049 709 chains 1 chain 20.116 8 m 
1 km 0.621 371 miles (statute) 1 mile (statute) 1.609 344 km 

AREA 
1 cm2 0.155 0 square inches 1 square inch 6.451 6 cm2 

1 m2 10.763 9 square feet 1 square foot 0.092 903 04 m2 

1 km2 0.386 10 square miles 1 square mile 2.589 988 km2 

1 ha 2.471 054 acres 1 acre 0.404 685 6 ha 
VOLUME 

1 cm3 0.061 023 cubic inches 1 cubic inch 16.387 064 cm3 

1 m3 35.314 7 cubic feet 1 cubic foot 0.028 316 85 m3 

1 m3 1.307 951 cubic yards 1 cubic yard 0.764 554 86 m3 

CAPACITY 
1 L 1.759 755 pints 1 pint 0.568 261 L 
1 L 0.879 877 quarts 1 quart 1.136 522 L 
1 L 0.219 969 gallons 1 gallon 4.546 090 L 

MASS 
1 g 0.035 273 962 ounces (avdp) 1 ounce (avdp) 28.349 523 g 
1 g 0.032 150 747 ounces (troy) 1 ounce (troy) 31.103 476 8 g 
1 kg 2.204 622 6 pounds (avdp) 1 pound (avdp) 0.453 592 37 kg 
1 kg 0.001 102 3 tons (short) 1 ton(short) 907.184 74 kg 
1 t 1.102 311 3 tons (short) 1 ton (short) 0.907 184 74 t 
1 kg 0.000 984 21 tons (long) 1 ton (long) 1016.046 908 8 kg 
1 t 0.984 206 5 tons (long) 1 ton (long) 1.016 046 9 t 

CONCENTRATION 
1 g/t 0.029 166 6 ounce (troy) /  

ton (short) 
1 ounce (troy) /  

ton (short) 
34.285 714 2 g/t 

1 g/t 0.583 333 33 pennyweights /  
ton (short) 

1 pennyweight /  
ton (short) 

1.714 285 7 g/t 

OTHER USEFUL CONVERSION FACTORS 
Multiplied by 

1 ounce (troy) per ton (short) 31.103 477 grams per ton (short) 
1 gram per ton (short) 0.032 151 ounces (troy) per ton (short) 
1 ounce (troy) per ton (short) 20.0 pennyweights per ton (short) 
1 pennyweight per ton (short) 0.05 ounces (troy) per ton (short) 

Note: Conversion factors in bold type are exact. The conversion factors have been taken from or have been derived from factors given 
in the Metric Practice Guide for the Canadian Mining and Metallurgical Industries, published by the Mining Association of Canada in 
co-operation with the Coal Association of Canada. 
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