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APPENDIX 1 

 

Volcanic Stratigraphy 

 

Over the past hundred years, the E-trending successions of deformed volcanic rocks were 

subdivided into distinct rock units and assemblages, formally named to map and trace units in the 

different mining camps and across the Quebec-Ontario border (Gunning and Ambrose, 1939, 

1940; Hurst, 1939; Wilson, 1941, 1962; Thomson, 1941; Ferguson et al., 1968; Goodwin, 1979; 

Jensen and Langford, 1985; Daigneault et al., 1990; Ayer et al., 2002a, b, 2005; Thurston et al., 

2008; Monecke et al., 2017). In this compilation, a modified version of the chronostratigraphic 

nomenclature of Ayer et al. (2002a), Thurston et al. (2008), and Monecke et al. (2017) is used to 

designate larger packages of volcanic and sedimentary rocks that are broadly coeval with similar 

lithologic attributes and geochemical and geophysical signatures. The nomenclature used here 

largely borrows on the previously proposed assemblages (Ayer et al., 2002b), but it also takes 

into account equivalent groups and formations established at district scale (Thurston et al., 2008). 

Although not immune to inconsistencies (as discussed in Monecke et al., 2017), this approach 

allows for the correlation of key geologic features at the scale of the belt and also presents the 

distribution of the gold mineralization in space and time (Figs. 1-3). Seven submarine volcanic 

assemblages, including Group(s) and Formation(s), between ca. 2795 and 2695 Ma are 

distinguished. These volcanic assemblages mostly consist of tholeiites and komatiites, locally 

with coeval calc-alkaline intermediate to felsic volcanic rocks. From oldest to youngest, the 

assemblages are the Chrissie-Fecteau (2795–2759 Ma), Pacaud/Gemini-Turgeon (2750–2735 

Ma), Deloro/Obatogamau-Waconichi (2734–2724 Ma), Stoughton-Roquemaure (2723–2720 

Ma), Kidd-Munro/Lanaudière-Lamotte-Vassan (2719–2711 Ma), Tisdale-Val d’Or (2710–2704 

Ma), and Blake River (2704–2695 Ma) volcanic assemblages (Figs. 1-3). These volcanic 

assemblages are disconformably or unconformably overlain by early deep submarine turbidites 

(Porcupine-Cadillac, and the Chicobi, Taibi, Caopatina, and Stella) by late fluvial-alluvial 

conglomerates and sandstone intercalated with minor alkalic to shoshonitic volcanic rocks 

(Timiskaming and Haüy: Cooke and Moorhouse, 1969; Mueller and Donaldson, 1992; Mueller 

et al., 1994; Mueller and Corcoran, 1998; Wilkinson et al., 1999). The <2700 to 2685 Ma 

Porcupine-Cadillac-Kewagama and the <2679 to <2669 Ma Timiskaming basins are present in 
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the southern Abitibi greenstone belt, whereas the Chicobi-Taibi-Caopatina-Stella (<2707–<2685 

Ma) and the Haüy (<2692 Ma) basins are present in the northern Abitibi. Although, the range of 

deposition ages as constrained by the youngest detrital zircon in each sample is large, the 

Porcupine-Cadillac-Kewagama turbidites were deposited at about 2685 Ma (Davis, 2002), 

whereas deposition of at least part of the Timiskaming Group in Ontario and Quebec is 

constrained at, respectively, <2669 ±1 and ~2673 ± 2 Ma (Davis, 2002; Snyder et al., 2004). 

 

Chrissie-Fecteau assemblage (2795–2759 Ma) 

 

The 2795 to 2759 Ma Chrissie/Fecteau assemblage is present south of Chibougamau in the 

northeastern part of the belt (Fig. 1). It is composed of mafic tholeiitic volcanic rocks (lower 

member of the Chrissie Formation) and felsic calc-alkaline volcanic rocks (upper member of the 

Chrissie Formation) that include the oldest rhyolite in the Abitibi at 2791 +4/–3 Ma (David and 

Dion, 2010). It may also include the <2757 Ma (Mortensen, 1993b) pyroclastics rocks of the 

Lac-des-Vents Member south of Chibougamau. The coeval 2791.0 ± 1.0 Ma rhyolites of the 

Fecteau Formation are present south of Chibougamau in the Urban-Barry belt (Fig. 1; 

Bandyayera et al., 2004).  

 

Pacaud/Gemini-Turgeon assemblage (2750–2735 Ma) 

 

The 2750 to 2735 Ma Pacaud /Gemini-Turgeon assemblage is mainly composed of tholeiitic 

mafic volcanic rocks with lesser amounts of calc-alkaline, intermediate to felsic volcanic rocks 

that characterize the Pacaud Group in Ontario and the Gemini-Turgeon Formation in Quebec, 

plus other less extensive rock sequences of similar age. It also contains the oldest komatiites of 

the belt (Thurston et al., 2008). It is mainly exposed in the southern Abitibi, especially in the 

Shining Tree area (Fig. 1), where it has an apparent thickness of 5,000 m (Ayer et al., 2002b). In 

the Swayze area (Fig. 1), mafic and felsic volcanic and volcaniclastic rocks of the Chester Group 

have been assigned to the Pacaud/Gemini-Turgeon assemblage (Ayer et al., 2002b; van Breemen 

et al., 2006; Gemmell and McDonald, 2016). The synvolcanic ca. 2741 to 2739 Ma Chester 

Intrusive Complex hosts the large Côté gold deposit (Kontak et al., 2013; Katz et al., 2017, Figs. 
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1, 2). The 2736 ± 1 Ma Gemini-Turgeon Formation rhyolite (Davis et al., 2005) is present in the 

northern Abitibi, west of Joutel (Fig. 1; Thurston et al., 2008).  

 

Deloro/Obatogamau-Waconichi assemblage (2734–2724 Ma) 

 

The 2734 to 2724 Ma Deloro/Obatogamau-Waconichi assemblage conformably overlies the 

Pacaud/Gemini-Turgeon assemblage and is up to 5,000 m in thickness (Ayer et al., 2002b). The 

Deloro Group consists of pillowed calc-alkaline mafic flows (Pyke, 1982) and intermediate to 

felsic volcanic and volcaniclastic rocks, with some tholeiitic mafic volcanic rocks. Regionally 

extensive oxide iron formation intercalated with 2724.5 ± 2.1 Ma felsic volcaniclastic 

successions are present toward the upper part of the Deloro Group (Ayer et al., 2002b; Thurston 

et al., 2008, Monecke et al., 2017a). In the northern part of the belt (Fig. 1), this assemblage is 

correlated in age with the tholeiitic basaltic rocks of the Obatogamau Formation at the base, and 

the 2730 to 2726 Ma felsic rocks of the Waconichi Formation in the upper part (Mortensen, 

1993a; McNicoll et al., 2008; Leclerc et al., 2011, 2012). Farther to the west, the volcanogenic 

massive sulfide (VMS) deposits of the Matagami camp are hosted by 2726 to 2723 Ma tholeiitic 

intermediate to felsic volcanic rocks correlated with the Deloro Group (Mortensen, 1993a; Ross 

et al., 2014). West of Matagami, the >2725 Ma mafic-ultramafic flows and intrusion of the 

Lower Detour Lake Formation, which hosts the Detour gold deposit (Oliver et al., 2012), are 

correlated with the Deloro Group (Oliver et al., 2012). 

 

Stoughton-Roquemaure assemblage (2723–2720 Ma) 

 

Volcanic rocks of the 2723 to 2720 Ma Stoughton-Roquemaure assemblage show a widespread 

distribution throughout the belt, forming broad E-W-trending regions of tholeiitic massive and 

pillowed basalts, komatiitic basalts, and komattites with minor felsic volcanic centers. This short 

time interval represents the main volcanic succession in the central part of the belt with 100- to 

1,000-m-thick basaltic flow units continuous for tens of kilometers (Barrie, 1999a; Ayer et al., 

2002b; Mueller and Mortensen, 2002; Thurston et al., 2008). In the Chibougamau area, it 

corresponds to the extensive mafic volcanic rocks of the Bruneau Formation (former Gilman 
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Formation: Leclerc et al., 2012). It may also include the volcaniclastic rocks of the <2721 ± 3 Ma 

Blondeau Formation (Leclerc et al., 2012). 

 

Kidd-Munro/Lanaudière-Lamotte-Vassan assemblage (2719–2711 Ma) 

 

Volcanic rocks of the 2719 to 2711 Ma Kidd-Munro/Lanaudière-Lamotte-Vassan assemblage 

conformably overlie the Stoughton-Roquemaure and are present throughout the central and 

southern parts of the belt (Figs. 1, 2; Thurston et al., 2008). In the southern Abitibi, it forms an 

up to 5,000-m-thick extensive E-trending assemblage that extends for about 500 km from the 

Kapuskasing structural zone to the west to the contact with the Grenville Province to the east 

(Thurston et al., 2008; Monecke et al., 2017a). It mostly comprises mafic to intermediate 

tholeiitic volcanic rocks, subvolcanic intrusions, with subordinate amounts of komatiite flows 

and local rhyolite (Barrie, 1999a, b; Bleeker, 1999; Ayer et al., 2002a, b; Berger, 2011). To the 

east, an example of such spinifex-textured komatiite flows is well exposed at Spinifex Ridge 

(Champagne et al., 2002; Houlé et al., 2017).  

 

Tisdale/Val d’Or assemblage (2710–2704 Ma) 

 

The tholeiitic basalts and rhyolites, komatiites and calc-alkaline, intermediate to felsic volcanic 

rocks of the 2710 to 2704 Ma Tisdale Group and the Val d’Or Formation crop out from the 

Kapuskasing structural zone to the Val-d’Or area in the east (Ayer et al., 2002b; Monecke et al., 

2017a; Figs. 1, 2). The assemblage is also present in the southwestern Abitibi where it is known 

as the Larder Lake Group. Basalt, gabbro, and felsic volcanic rocks of the 2707 ± 3 Ma Urban 

Formation south of Chibougamau in the northeastern part of the belt are also correlative (Fig. 1; 

Thurston et al., 2008). The largest outcrop area occurs between the Destor-Porcupine and the 

Larder Lake-Cadillac fault zones, particularly west of Kirkland Lake (including the Swayze 

greenstone belt), and in the Cadillac and Val-d’Or areas (Fig. 2). Although, recent U-Pb dating 

indicates that some of the volcanic and volcaniclastic rocks in the Swayze greenstone belt area 

originally correlated with the Tisdale Group, they have Blake River Group age (Gemmell and 

Szumylo, 2019). Mafic and ultramafic volcanic rocks with local intercalations of mudstone and 

iron formation are also present south of the Larder Lake-Cadillac fault zone in the Kirkland Lake 
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area (Larder Lake Group; Ayer et al., 2002b). In the Timmins area, the Tisdale Group is also 

present north of the Destor-Porcupine fault zone, where it is more than 2,000 m thick and 

consists, from base to top, of komatiites and basaltic komatiites, basaltic flows, and minor 

carbonaceous mudstone and spherulitic basaltic flows, interlayered with carbonaceous intraflow 

mudstone units (Ferguson et al., 1968; Pyke, 1982; Mason and Melnik, 1986; Bateman et al., 

2008; Dubé et al., 2017). Highly strained spinifex-textured komatiites and mafic volcanic rocks 

of the correlative Piché Group are commonly present within the Larder Lake-Cadillac fault zone 

(Bedeaux et al., 2017, 2018a; Poulsen, 2017). These highly strained rocks vary in width from a 

few meters to hundreds of meters and are interpreted as a fault-bounded tectonic slice of the 

Tisdale-Val d’Or assemblage that has been incorporated within the fault zone (Poulsen, 2017).  

 

Blake River assemblage (2704–2695 Ma) 

 

The Blake River (2704–2695 Ma) is the youngest volcanic assemblage of the Abitibi greenstone 

belt. The assemblage largely consists of the Blake River Group that straddles the Quebec and 

Ontario border (Jensen and Langford, 1985). It also includes the Kamiskotia Volcanic Complex 

northwest of Timmins (Hathway et al., 2015), the Kinojevis Group east of Timmins (Jensen and 

Langford, 1985), the Skead (Corfu, 1993) and Swayze (van Breemen et al., 2006) Groups in 

southern Abitibi, and the Louvicourt (Scott et al., 2002) and Villebon (Moorhead et al., 2000) 

Groups in the Val-d’Or area (Monecke et al., 2017a, and references therein). Rocks of the Blake 

River assemblage locally conformably overlie the volcanic rocks of the 2710 to 2704 Ma 

Tisdale/Upper Malartic assemblage but are generally in structural contact with the other 

assemblages.  

The Blake River assemblage consists of submarine volcanic and volcaniclastic 

sequences, cut by numerous synvolcanic and syntectonic intrusions (e.g., Dimroth et al., 1978; 

Dimroth and Rocheleau, 1979; Péloquin et al., 1990; Ross et al., 2011a, b). It is bounded by the 

Destor-Porcupine fault zone to the north, and the Larder Lake-Cadillac fault zone to the south 

(Fig. 2). Recent mapping and U-Pb geochronology (e.g., Mueller et al., 2012; McNicoll et al., 

2014) provided significant evidence for a complex volcanic architecture consisting of structural 

blocks comprising homoclinal panels, complexly folded assemblages, and faulted blocks 

(Monecke et al., 2017b). The volcanic rocks are predominantly bimodal in composition (Sterckx, 
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2018, and references therein) with abundant basalt, basaltic andesite and andesite, and numerous 

felsic (rhyodacitic to rhyolitic) centers of variable size. The Blake River assemblage contains 

almost half of the cumulative VMS tonnage of the Abitibi greenstone belt with 31 VMS deposits, 

including 20 past or current producers (Mercier-Langevin et al., 2011a). Importantly, the Bake 

River Group is characterized by a unique concentration of large (>15 Mt), gold-rich VMS (>3.5 

g/t Au, or Au/base metals ratio >1) deposits such as Horne (Barrett et al., 1991), Horne 5 

(Krushnisky, 2018), Quemont (Cattalini et al., 1993), LaRonde Penna (Mercier-Langevin et al., 

2017a), and Bousquet 2-Dumagami (Tourigny et al., 1993; Dubé et al., 2014), which combined, 

account for approximately 11% (~1,000 t Au, ~33 Moz) of the gold budget of the Abitibi belt. 

 

Fig. A1.  A. Residual total magnetic field of the Abitibi greenstone belt, major fault zones, 

and distribution and styles of gold deposits. The large-scale geologic contacts shown in Dubé 

and Mercier-Langevin (2020, fig. 1) are white. B. First vertical derivative of the magnetic field 

of the Abitibi greenstone belt, main fault zones, and distribution and styles of gold deposits. The 

dense N-S-trending lineaments in the western part of the map are mainly dikes of the post-

Archean Matachewan swarm. Modified from Miles et al. (2000), D’Amours and St-Hilaire 

(2010), and Keating et al. (2010). PI = Pipestone fault. 

 

Fig. A2.  Comparison of Archean granitoids from Abitibi greenstone belt base in Laurent et 

al. (2014) diagram. A. Synvolcanic and pre-Timiskaming (postvolcanic) intrusions. B. Early- to 

syn-Timiskaming (and –Haüy) intrusions and post-Timiskaming intrusions and. C. Evolution of 

intrusive rocks through time at the scale of the Abitibi greenstone belt. Data are from Beakhouse 

(2011), Bigot and Jébrak (2015), Bourne and Danis, 1987), Campbell (2014), Dubé (2018), 

Fayol and Jébrak (2017), Feng and Kerrich, (1992b), Galley and Lafrance (2014), Ispolatov et al. 

(2008), Katz et al. (2017), Kitney et al. (2011), Kontak and Dubé (unpub.), Laurent et al. (2014), 

Leclerc et al. (2015), Martin (2012), Martin et al. (2012), McDonald et al. (2005), Prud’homme 

(1990), Roussy (2003), Stern et al. (1989), and Geological Survey of Canada data (unpub. data). 

Abbreviations: GMG = garnet-muscovite granite, Plag-Hb = plagioclase-hornblende, Qtz = 

quartz, Fsp = feldspar, TTG = tonalite, granodiorite, and trondhjemite. 

 

 



7 
 

REFERENCES  

Volcanic Stratigraphy, Lithogeochemistry, Gold Deposits, and Others 

 

Archambault, G., Guha, J., Tremblay, A., and Kanwar, R., 1984, Implications of the 

geomechanical interpretation of the Copper Rand deposit on the Doré Lake shear belt: 

Canadian Institute of Mining and Metallury Special Volume 34, p. 300–318. 

Aurizon, 1998, Programme d’exploration 1997 Propriété Douay: Québec, Ministères des 

ressources naturelles et de la Faune Report GM-55809, 73 p. 

Ayer, J.A., Ketchum, J.W.F., and Trowell, N.F., 2002a, New geochronological and neodymium 

isotopic results from the Abitibi greenstone belt, with emphasis on the timing and the 

tectonic implications of Neoarchean sedimentation and volcanism: Ontario Geological 

Survey Open File Report 6100, p. 5-1–5-16. 

Ayer, J., Amelin, Y., Corfu, F., Kamo, S., Ketchum, J., Kwok, K., and Trowell, N., 2002b, 

Evolution of the southern Abitibi greenstone belt based on U-Pb geochronology: 

Autochthonous volcanic construction followed by plutonism, regional deformation and 

sedimentation: Precambrian Research, v. 115, p. 63–95. 

Ayer, J.A., Thurston, P.C., Bateman, R., Dubé, B., Gibson, H.L., Hamilton, M.A., Hathway, B., 

Hocker, S.M., Houlé, M.G., Hudak, G., Ispolatov, V.O., Lafrance, B., Lesher, C.M., 

MacDonald, P.J., Péloquin, A.S., Piercey, S.J., Reed, L.E., and Thompson, P.H., 2005, 

Overview of results from the Greenstone Architecture Project: Discover Abitibi 

Initiative: Ontario Geological Survey Open File Report 6154, 146 p. 



8 
 

Bandyayera, D., Rhéaume, P., Cadéron, S., Giguère, E., and Sharma, K., 2004, Géologie de la 

région du Lac Lagacé (32B/14): Québec, Ministère des Ressources Naturelles, de la 

Faune et des Parcs Report RG 2004-02, 32 p., 4 maps. 

Barrett, T.J., Cattalani, S., and MacLean, W.H., 1991, Massive sulfide of the Noranda area, 

Quebec. 1. The Horne mine: Canadian Journal of Earth Sciences, v. 28, p. 465–488. 

———1999b, The Kidd-Munro extension project: Geology of the Munro North area: Ontario 

Geological Survey Open File Report 6000, p. 9-1–9-10. 

Barrie, C.T., 1999a, The Kidd-Munro extension project: Geology of the Fox-Stimson area: 

Ontario Geological Survey Miscellaneous Paper 169, p. 82–88. 

———1999b, The Kidd-Munro extension project: Geology of the Munro North area: Ontario 

Geological Survey Open File Report 6000, p. 9-1–9-10. 

Barrie, T.J., and Krogh, T.E., 1996, Timing of magmatism, deformation and mineralization at the 

Sebaie Cu-Zn-Au-Ag deposit, northwestern Abitibi Superior Province, Quebec: 

Economic Geology, v. 91, p. 563–575. 

Bateman, R., Ayer, J.A., and Dubé, B., 2008, The Timmins-Porcupine gold camp, Ontario: 

Anatomy of an Archean greenstone belt and ontogeny of gold mineralization: Economic 

Geology, v. 103, p. 1285–1308. 

Beakhouse, G.P., 2011, The Abitibi subprovince plutonic record: Tectonic and metallogenic 

implications: Ontario Geological Survey Open File Report 6268, 161 p. 

Beaudoin, G., and Raskevicius, T., 2014, Constraints on the genesis of the Archean oxidized, 

intrusion-related Canadian Malartic gold deposit, Quebec, Canada—a discussion: 

Economic Geology, v. 109, p. 2067–2068. 



9 
 

Bédard, J., 2018, Stagnant lids and mantle overturns: Implications for Archean tectonics, 

magmagenesis, crustal growth, mantle evolution, and the start of plate tectonics: 

Geoscience Frontiers 9, p. 19–49. 

Bedeaux, P., Pilote, P., Daigneault, R., and Rafini, S., 2017, Synthesis of the structural evolution 

and associated gold mineralization of the Cadillac Fault, Abitibi, Canada: Ore Geology 

Reviews, v. 82, p. 49–69. 

Bedeaux, P., Mathieu, L., Pilote, P., Rafini, S., and Daigneault, R., 2018a, Origin of the Piché 

Structural Complex and implications for the early evolution of the Archean crustal-scale 

Cadillac-Larder Lake fault zone, Canada: Canadian Journal of Earth Sciences, 2018, v. 

55, p. 905–922. 

Bedeaux, P., Rafini, S., Pilote, P., and Daigneault, R., 2018b, Modelling seismically induced 

mesothermal goldfields along the deep-rooted Cadillac-Larder Lake fault, Abitibi, 

Canada: Geofluids, v. 2018, article ID 9479528, p. 21. 

Belkabir, A., Robert, F., Vu, L., and Hubert, C., 1993, The influence of dikes on auriferous shear 

zone development within granitoid intrusions: The Bourlamaque pluton, Val d’Or 

district, Abitibi greenstone belt: Canadian Journal of Earth Sciences, v. 30, p. 1924–1933. 

Benn, K., and Peschler, A.P., 2005, A detachment fold model for fault zones in the Late Archean 

Abitibi greenstone belt, Ontario: Tectonophysics, v. 400, p. 85–104. 

Benn, K., Sawyer, E.W., and Bouchez, J.L., 1992, Orogen parallel and transverse shearing in the 

Opatica belt, Quebec: Implications for the structure of the Abitibi Subprovince: Canadian 

Journal of Earth Sciences, v. 29, p. 2429–2444. 

Berger, B.R., 2011, The Kidd-Munro episode⸺volcanism and mineralization between 2720 and 

2710 Ma: Ontario Geological Survey Open File Report 6258, 66 p. 



10 
 

Bigot, L., and Jébrak, M., 2015, Gold mineralization at the syenite-hosted Beattie gold deposit, 

Duparquet, Neoarchean Abitibi belt, Canada: Economic Geology, v. 110, p. 315–335. 

Bleeker, W., 1995, Surface geology of the Porcupine camp: Geological Survey of Canada Open 

File 3141, p. 13–37. 

———1999, Structure, stratigraphy, and primary setting of the Kidd Creek volcanogenic 

massive sulfide deposit: A semiquantitative reconstruction: Economic Geology 

Monograph 10, p. 71–122. 

Bleeker, W., Atkinson, B.T., and Stalker, M., 2014, A "new" occurrence of Timiskaming 

sedimentary rocks in the northern Swayze greenstone belt, Abitibi subprovince⸺with 

implications for the western continuation of the Porcupine-Destor fault zone and nearby 

gold mineralization: Ontario Geological Survey Open File Report 6300, p. 43-01–43-10. 

Blewett, R.S., Czarnota, K., and Henson, P.A., 2010, Structural-event framework for the eatern 

Yilgarn craton, Western Australia, and its implications for orogenic gold: Precambrian 

Research, v. 183, p. 203–229. 

Boily-Auclair, E., Mercier-Langevin, P., Ross, P.-S., and Pitre, D., 2019. Lithological and 

structural controls on the nature and distribution of gold at the LaRonde zone 5 project, 

Doyon-Bousquet-LaRonde gold camp, Abitibi, Quebec: Geological Survey of Canada 

Open File 8549, p. 23–32. 

Born, P., 1995, A sedimentary basin analysis of the Abitibi greenstone belt in the Timmins area, 

northern Ontario, Canada: Ph.D. thesis, Ottawa, Ontario, Canada, Carleton University, 

489 p. 



11 
 

Bourne, J., and Danis, D., 1987, A proposed model for the formation of reversely zoned plutons 

based on a study of the Lacorne Complex, Superior Province, Quebec: Canadian Journal 

of Earth Sciences, v. 24, p. 2506–2520. 

Brisbin, D.I., 1997, Geological setting of gold deposits in the Porcupine gold camp, Timmins, 

Ontario: Ph.D. thesis, Kingston, Ontario, Canada, Queen’s University, 523 p. 

Brisson, H., 1998, Caractéristiques, chronologie et typologie des minéralisations aurifères de la 

région du lac Shortt (Québec), sous-province Archéenne de l’Abitibi: Unpublished Ph.D. 

thesis, Université du Québec à Chicoutimi, 277 p. 

Buffam, B.S.W., 1948, Moneta Porcupine mine [ext. abs.]: Structural Geology of Canadian Ore 

Deposits, A Symposium Arranged by a Committee of the Geology Division: Canadian 

Institute of Mining and Metallurgy, p. 457–464. 

Buro, Y., 1984, Geology of the Bachelor Lake gold mine, Desmaraiville, Abitibi-Est, Quebec: 

Canadian Institute of Mining, Metallurgy and Petroleum Volume Special 34, p. 385–392. 

Burrows, A.G., 1911, The Porcupine gold area: Ontario Bureau of Mines Annual Report, v. 20, 

pt. 2, 39 p., maps 20e, f. 

———1915, The Porcupine gold area: Ontario Bureau of Mines Annual Report, v. 24, pt. 3, 73 

p., map 24d. 

Calvert, A.J., and Ludden, J.N., 1999, Archean continental assembly in the southeastern Superior 

Province of Canada: Tectonics, v. 18, p. 412–429. 

Campbell, R.A., 2014, Controls on syenite-hosted gold mineralization in the Western Timmins 

camp: M.Sc. thesis, London, Ontario, University of Western Ontario, 149 p. 

Card, K.D., and Poulsen, K.H., 1998, Geology and mineral deposits of the Superior Province of 

the Canadian Shield: Geological Survey of Canada, Geology of Canada 7, p. 13–194. 



12 
 

Carrier, A., Jébrak, M., Angelier, J., and Holyland, P., 2000, The Silidor deposit, Rouyn-

Noranda district, Abitibi belt: Geology, structural evolution, and paleostress modeling of 

an Au quartz vein-type deposit in an Archean trondhjemite: Economic Geology, v. 95, p. 

1049−1065. 

Cassidy, K.F., Groves, D.I., McNaughton, N.J., and Arne, D.C., 1998, Late-Archean granitoid-

hosted lode-gold deposits, Yilgarn craton, Western Australia-deposit characteristics, 

crustal architecture and implications for ore genesis: Ore Geology Reviews, v. 13, p. 65–

102. 

Cattalani, S., Barrett, T.J., MacLean, W.H., Höy, L., Hubert, C., and Fox, J., 1993, 

Métallogénèse des gisements Horne et Quémont (region de Rouyn-Noranda): Ministère 

de l’Énergie et des Ressources du Québec Report ET-90-07, 121 p.  

Chainey, D., 1983, Paramètres pétrographiques et géochimiques du gisement d’or de la mine 

Camflo, Québec, Canada: M.Sc. thesis, Montréal, Québec, École Polytechnique, 215 p. 

Champagne, C., Pilote, P., and Mueller, W., 2002, Volcanologie physique et géochimie des 

komatiites archéennes: Groupe de Marlartic, Abitibi, Québec: Ministère des Ressources 

naturelles du Québec Report MB 2002-04, 69 p. 

Choquette, B., Kontak, D., Padilla, R., Côté-Lavoie, E., Davis, D., and Fayek, M., 2019, 

Geology of the Windfall Lake gold deposit, Québec, Canada [abs.]: Geological 

Association of Canada-Mineralogical Association of Canada Meeting, Quebec City, 

Abstract Volume 42, p. 70. 

Colvine, A.C., 1989, An empirical model for the formation of Archean gold deposits: Products 

of final cratonization of the Superior Province, Canada: Economic Geology Monograph 

6, p. 37–53. 



13 
 

Cooke, D.L., and Moorhouse, W.W., 1969, Timiskaming volcanism in the Kirkland Lake area, 

Ontario, Canada: Canadian Journal of Earth Sciences, v. 6, p. 117–132. 

Corfu, F., 1993, The evolution of the southern Abitibi greenstone belt in light of precise U-Pb 

geochronology: Economic Geology, v. 88, p. 1323–1340. 

Couture, J.F., and Pilote, P., 1993, The geology and alteration patterns of a disseminated, shear 

zone-hosted mesothermal gold deposit: The Francoeur 3 deposit, Rouyn-Noranda, 

Quebec: Economic Geology, v. 88, p. 1664–1684. 

Couture, J.F., Vachon, A. and Pilote, P. 1991, Géologie et genèse des minéralisations auri-fères 

associées au cisaillement Fracoeur-Wasa. Phase 1– Le gisement Francoeur. Canton de 

Beauchastel, District de Rouyn-Noranda: Ministère de l’Énergie et des ressources 

naturelles du Québec Report MB 91-11, 171 p. 

Czarnota, K., Blewett, R.S., and Goscombe, B., 2010, Predictive mineral discovery in the eastern 

Yilgarn craton, Western Australia: An example of district scale targeting of an orogenic 

mineral system: Precambrian Research, v. 183, p. 356–377. 

Daigneault, R., St-Julien, P., and Allard, G.O., 1990, Tectonic evolution of the northeast portion 

of the Archean Abitibi greenstone belt, Chibougamau area, Quebec: Canadian Journal of 

Earth Sciences, v. 27, p. 17141736. 

Daigneault, R., Mueller, W.U., and Chown, E.H., 2002, Oblique Archean subduction: Accretion 

and exhumation of an oceanic arc during dextral transpression, Southern volcanic zone, 

Abitibi subprovince, Canada: Precambrian Research, v. 115, p. 261–290. 

———2004, Abitibi greenstone belt plate tectonics: The diachronous history of arc 

development, accretion and collision: Developments in Precambrian Geology, v. 12, p. 

88–103. 



14 
 

D’Amours, I., and St-Hilaire, C., 2010, Levé magnétique aéroporté dans les secteurs de Villebois 

et Senneterre, Abitibi, Québec: Énergie et Ressources naturelles du Québec Report DP-

2010-04. 5 p. 

David, J., and Dion, C., 2010, Géochronologie d’échantillons recueillis par géologie Québec, 

année 2009−2010: Rapport final: Ministère des Ressources naturelles et de la Faune du 

Québec Report GM 64849, 33 p. 

Davies, J.F., 1977, Structural interpretation of the Timmins mining area, Ontario: Canadian 

Journal of Earth Sciences, v. 14, p. 1046–1053. 

Davis, D.W., 2002, U-Pb geochronology of Archean metasedimentary rocks in the Pontiac and 

Abitibi subprovinces, Quebec, constraints on timing, provenance and regional tectonics: 

Precambrian Research, v. 115, p. 97–117. 

Davis, D.W., David, J., Dion, C., Goutier, J., Bandyayera, D., Rhéaume, P., and Roy, P., 2005, 

Datations U-Pb effectuées en support aux travaux de cartographie géologique et de 

compilation géoscientifique du SGNO (2003–2004): Ministère des Ressources naturelles 

et de la Faune du Québec Report RP-2005-02, 20 p. 

De Souza, S., Dubé, B., Mercier-Langevin, P., McNicoll, V., Dupuis, C., and Kjarsgaard, I., 

2019, Hydrothermal alteration mineralogy and geochemistry of the Archean world-class 

Canadian Malartic disseminated-stockwork gold deposit, southern Abitibi greenstone 

belt, Quebec, Canada: Economic Geology, v. 114, p. 1057–1094. 

De Souza, S., Perrouty, S., Dubé, B., Mercier-Langevin, P., Linnen, R.L., and Olivo, G.R., 2020, 

Metallogeny of the Neoarchean Malartic gold mining camp, Québec, Canada: Society of 

Economic Geologists, SEG Special Publications, no. 23, p. 29–52. 



15 
 

Dimroth, E., and Rocheleau, M., 1979, Volcanology and sedimentology of Rouyn-Noranda area, 

Quebec: Geological Association of Canada Annual Meeting, Quebec City, Canada, 1979, 

Field Trip A-1 Guidebook, 193 p. 

Dimroth, E., Cousineau, P., Leduc, M., and Sanschagrin, Y., 1978, Structure and organization of 

Archean subaqueous basalt flows, Rouyn-Noranda area, Quebec, Canada: Canadian 

Journal of Earth Sciences, v. 15, p. 902–918. 

Dimroth, E., Imreh, L., Goulet, N., and Rocheleau, M., 1983, Evolution of the south-central 

segment of the Archean Abitibi belt, Quebec. Part III: Plutonic and metamorphic 

evolution and geotectonic model: Canadian Journal of Earth Sciences, v. 20, p. 1374–

1388. 

Dubé, B., and Guha, J., 1992, Relationship between northeast-trending regional faults and 

Archean mesothermal gold-copper mineralization: Cooke mine, Abitibi greenstone belt, 

Quebec, Canada: Economic Geology, v. 87, p. 1525–1540. 

———1993, Factors controlling the occurrence of ferro-axinite within Archean gold-copper-rich 

quartz veins: Cooke mine, Chibougamau area, Abitibi greenstone belt: Canadian 

Mineralogist, v. 31, p. 905–916 

Dubé, B., Mercier-Langevin, P., Hannington, M., Lafrance, B., Gosselin, G., and Gosselin, P., 

2007b, The LaRonde Penna world-class Au-rich volcanogenic massive sulfide deposit, 

Abitibi, Québec: Mineralogy and geochemistry of alteration and implications for genesis 

and exploration: Economic Geology, v. 102, p. 633–666. 

Dubé, B., Mercier-Langevin, P., Kjarsgaard, I., Hannington, M., Bécu, V., Côté, J., Moorhead, 

J., Legault, M., and Bédard, N., 2014, The Bousquet 2-Dumagami world-class Archean 

Au-rich volcanogenic massive sulfide deposit, Abitibi, Quebec: Metamorphosed 



16 
 

submarine advanced argillic alteration footprint and genesis: Economic Geology, v. 109, 

p. 121–166. 

Dubé, B., Mercier-Langevin, P., Castonguay, S., McNicoll, V.J., Bleeker, W., Lawley, C.J.M., 

De Souza, S., Jackson, S.E., Dupuis, C., Gao, J.-F., Bécu, V., Pilote, P., Goutier, J., 

Beakhouse, G.P., Yergeau, D., Oswald, W., Janvier, V., Fontaine, A., Pelletier, M., 

Beauchamp, A.-M., Katz, L.R., Kontak, D.J., Tóth, Z., Lafrance, B., Gourcerol, B., 

Thurston, P.C., Creaser, R.A., Enkin, R.J., El Goumi, N., Grunsky, E.C., Schneider, 

D.A., Kelly, C.J., and Lauzière, K., 2015, Precambrian lode gold deposits⸺a summary of 

TGI-4 contributions to the understanding of lode gold deposits, with an emphasis on 

implications for exploration: Geological Survey of Canada, Open File 7852, p. 1–24. 

Dubé, B., Mercier-Langevin, P., Ayer, J., Atkinson, B., and Monecke, T., 2017, Orogenic 

greenstone-hosted quartz-carbonate gold deposits of the Timmins-Porcupine camp: 

Reviews in Economic Geology, v. 19, p. 51–79. 

Dubosq, R., 2017. Assessing the structural and alteration controls on gold mineralization at 

Detour Lake mine, Ontario, Canada; Unpublished M.Sc. thesis, University of Ottawa, 

278 p. 

El Rassi, D., 2019, Technical report on the Doauy gold project, northwestern Quebec, Canada:. 

Maples Gold Mines Ltd., Report NI 43-101, 154 p. 

Fayol, N., and Jébrak, M., 2017, Archean sanukitoid gold porphyry deposits: A new 

understanding and genetic model from the Lac Bachelor gold deposit, Abitibi, Canada: 

Economic Geology, v. 112, p. 1913–1936. 



17 
 

Feng, R., and Kerrich, R., 1992b, Geodynamic evolution of the southern Abitibi and Pontiac 

terranes: Evidence from geochemistry of granitoids magma series (2700–2630 Ma): 

Canadian Journal of Earth Sciences, v. 29, p. 2266–2286. 

Ferguson, S.A., Buffam, B.S.W., Carter, O.F., Griffis, A.T., Holmes, T.C., Hurst, M.E., Jones, 

W.A., Lane, H.C., and Longley, C.S., 1968, Geology and ore deposits of Tisdale 

Township, District of Cochrane: Ontario Department of Mines Geological Report 58, 177 

p. 

Gaboury, D., 2019, Parameters for the formation of orogenic gold deposits: Applied Earth 

Science, 10 p. https://doi.org/10.1080/25726838.2019.1583310    

Gaboury, D., Daigneault, R., Tourigny, G., and Gobeil, C., 1996. Archean volcanic-related gold-

sulfide-quartz vein orebody: the Géant Dormant mine, Abitibi subprovince, Quebec, 

Canada: Exploration and Mining Geology, v. 5, p. 197–213. 

Gaboury, D., Daigneault, R., and Beaudoin, G., 2000, Volcanogenic-related origin of sulfide-rich 

quartz veins: Evidence from O and S isotopes at the Géant Dormant gold mine, Abitibi 

belt, Canada: Mineralium Deposita, v. 35, p. 21–36. 

Gaillard, N., Williams-Jones, A.E., Clark, J.R., Lypaczewski, P., Salvi, S., Perrouty, S., Piette-

Lauzière, N., Guilmette, C., and Linnen, R.L., 2018, Mica composition as a vector to 

gold mineralization: Deciphering hydrothermal and metamorphic effects in the Malartic 

district, Quebec: Ore Geology Reviews, v. 95, p. 789–820. 

Galley, A.G., and Lafrance, B., 2014, Setting and evolution of the Archean synvolcanic Mooshla 

Intrusive Complex, Doyon-Bousquet-LaRonde mining camp, Abitibi greenstone belt: 

Emplacement history, petrogenesis, and implications for Au metallogenesis: Economic 

Geology, v. 109, p. 205–229. 



18 
 

Gemmell, T.P., and MacDonald, P.J., 2016, Geology and mineral potential of Yeo and southern 

Potier Townships, southern Swayze area, Abitibi greenstone belt: Ontario Geological 

Survey Open File Report 6323, p. 7-1–7-13. 

Gemmell, T.P., and Szumylo, N., 2019, Project NE-19–003, Preliminary geology and mineral 

potential of Heenan and Benton Townships and part of Esther Township, Swayze area, 

Abitibi greenstone belt: Summary of Field Work and Other Activities, 2019, Ontario 

Geological Survey Open File Report 6360, p. 9-1–9-10. 

Gibson, H., and Galley, A., 2007, Volcanogenic massive sulphide deposits of the Archean, 

Noranda district, Québec: Mineral Deposits Division, Geological Association of Canada 

Special Publication 5, p. 533–552. 

Goodwin, A.M., 1979, Archean volcanic studies in the Timmins-Kirkland Lake-Noranda region 

of Ontario and Quebec: Geological Survey of Canada Bulletin 278, 51 p. 

Goodwin, A.M., and Ridler, R.H., 1970, The Abitibi orogenic belt: Geological Survey of Canada 

Paper 70-40, p. 1–30. 

Gosselin, G., 1998, Veines de quartz aurifères précoces à la zone ouest de la mine Doyon, 

Canton de Bousquet, Preissac, Abitibi: M.Sc. thesis, Chicoutimi, Quebec, Université du 

Québec à Chicoutimi, 125 p. 

Gosselin, P., and Dubé, B., 2005, Gold deposits of the world: Distribution, geological parameters 

and gold content: Geological Survey of Canada Open File 4895, 271 p., 1 CD-ROM. 

Goutier, J., Mercier-Langevin, P., McNicoll, V., and Ayer, J., 2010, The Abitibi subprovince: Its 

evolution and its VMS deposits⸺an overview [ext. abs.] International Archean 

Symposium, 5th, Perth, Western Australia, 2010, Abstracts of the Yilgarn-Superior 

Workshop, p. 37−41. 



19 
 

Gray, M.D., and Hutchinson, R.W., 2001, New evidence for multiple periods of gold 

emplacement in the Porcupine mining district, Timmins area, Ontario, Canada: Economic 

Geology, v. 96, p. 453−475. 

Griffis, A.T., 1962, A geological study of the McIntyre mine: Transactions of the Canadian 

Institute of Mining and Metallurgy, v. 65, p. 47–54. 

———1968, McIntyre Porcupine Mines, Limited: Ontario Department of Mines Geological 

Report 58, p. 122–130. 

Groves, D.J., Ridley, J.R., Bloem, E.J.M., Gebre-Mariam, M., Hronsky, J.M.A., Knight, J.T., 

McCuaig, T.C., McNaughton, N.J., and Ojala, J., 1995, Lode-gold deposits of the Yilgarn 

block: Products of late-Archaean crustal-scale over-pressured hydrothermal systems: 

Geological Society of London Special Publication 95, p. 155–172. 

Guha, J., 1984, Hydrothermal systems and correlations of mineral deposits in the Chibougamau 

mining district⸺an overview: Canadian Institute of Mining and Metallurgy Special 

Volume 34, p. 517–534. 

Guha, J., and Koo, J., 1975, Role of fluid state mobilization during metamorphism of the 

Henderson ore bodies. Chibougamau, Quebec: Canadian Journal of Earth Sciences, v. 12, 

p. 1516–1523. 

Guha, J., and Kanwar, R., 1987, Vug-brines fluid inclusions: A key to the understanding of 

secondary gold enrichment processes and the evolution of deep brines in the Canadian 

Shield: Geological Association of Canada Special Paper 33, p. 95–101.  

Gunning, H.C., and Ambrose, J.W., 1939, The Timiskaming-Keewatin problem in the Rouyn-

Harricanaw region, north-western Quebec: Transactions of the Royal Society of Canada, 

v. 33, ser. 3, sec. 4, p. 19–49. 



20 
 

———1940, Malartic area, Quebec: Geological Survey of Canada Memoir 222, 142 p. 

Hagemann, S.G., and Cassidy, K.F., 2000, Archean orogenic lode gold deposits: Society of 

Economic Geology Reviews, v. 13, p. 9–68. 

Hannington, M.D., Bleeker, W., and Kjarsgaard, I., 1999, Sulfide mineralogy, geochemistry, and 

ore genesis of the Kidd Creek deposit: Part I. North, Central, and South orebodies: 

Economic Geology Monograph 10, p. 163–224. 

Hathway, B., Hudak, G., and Hamilton, M.A., 2015, Geological setting of volcanogenic massive 

sulphide mineralization in the Kamiskotia area: Discover Abitibi Initiative: Ontario 

Geological Survey Open File Report 6155, 106 p. 

Helt, K.M., Williams-Jones, A.E., Clark, J.R., Wing, B.A., and Wares, R.P.,2014, Constraints on 

the genesis of the Archean oxidized, intrusion-related Canadian Malartic gold deposit, 

Quebec, Canada: Economic Geology, v. 109, p. 713–735. 

Hodgson, C.J., 1983, The structure and geological development of the Porcupine camp⸺a re-

evaluation: Ontario Geological Survey Miscellaneous Paper 100, p 211–225. 

Hodgson, C.J., and MacGeehan, P.J., 1982, Geological characteristics of gold deposits in the 

Superior Province of the Canadian Shield: Canadian Institute of Mining and Metallurgy 

Special Volume 24, p. 211–229. 

Houlé, M.G., Lesher, C.M., and Préfontaine, S., 2017, Physical volcanology of komatiites and 

Ni-Cu-(PGE) deposits of the southern Abitibi greenstone belt: Reviews in Economic 

Geology, v. 19, p. 103–132. 

Hubert, C., 1990, Geologic framework, evolution and structural setting of gold and base metal 

deposits of the Abitibi greenstone belt, Canada: Short Course Notes: University of 

Western Australia Publication 24, p. 53−62. 



21 
 

Hurst, M.E., 1939, Porcupine area, District of Cochrane, Ontario: Ontario Department of Mines 

Annual Report, v. 47, 3rd ed., map 47a. 

Hutchinson, R.W., 1993, A multi-stage, multi-process genetic hypothesis for greenstone-hosted 

gold lodes: Ore Geology Reviews, v. 8, p. 349–382. 

Hyde, R.S., 1980, Sedimentary facies in the Archean Timiskaming Group and their tectonic 

implications, Abitibi greenstone belt, northeastern Ontario, Canada: Precambrian 

Research, v. 12, p. 161–195. 

Irvine, R.J., and Baragar, W.R.A., 1971, A guide to the chemical classification of the common 

volcanic rocks: Canadian Journal of Earth Sciences, v. 8, p. 523–548. 

Ispolatov, V., Lafrance, B., Dubé, B., Hamilton, M., and Creaser, R. 2005, Geology, structure, 

and gold mineralization, Kirkland Lake and Larder Lake areas (Gauthier and Teck 

Townships): Ontario Geological Survey Open File Report 6159, 170 p. 

Ispolatov, V., Lafrance, B., Dubé, B., Creaser, R., and Hamilton, M., 2008, Geologic and 

structural setting of gold mineralization in the Kirkland Lake-Larder Lake gold belt, 

Ontario: Economic Geology, v. 103, p. 1309–1340. 

Jensen, L.S., and Langford, F.F., 1985, Geology and petrogenesis of the Archean Abitibi belt in 

the Kirkland Lake area, Ontario: Ontario Geological Survey Miscellaneous Paper 123, 

130 p. 

Katz, L.R., Kontak, D.J., Dubé, B., and McNicoll, V., 2015, The Archean Côté gold intrusion-

related Au (-Cu) deposit, Ontario, Canada: A large-tonnage, low-grade deposit centred on 

a magmatic-hydrothermal breccia: Geological Survey of Canada Open File 7852, p. 139–

155. 



22 
 

Katz, L.R., Kontak, D.J., Dubé, B., Mercier-Langevin, P., Bécu, V., and Lauzière, K., 2016, 

Whole-rock lithogeochemistry of the Archean intrusion-related Côté Gold Au(-Cu) 

deposit, Ontario, Canada: Geological Survey of Canada Open file 8040, 1 .zip file  

Katz, L.R., Kontak, D.J., Dubé, B., and McNicoll, V., 2017, The geology, petrology, and 

geochronology of the Archean Côté Gold large-tonnage, low-grade intrusion-related Au(-

Cu) deposit, Swayze greenstone belt, Ontario, Canada: Canadian Journal of Earth 

Sciences, v. 54, p. 173–202. 

Keating, P., Lefebvre, D., Rainsford, D., and Oneschuk, D., 2010, Geophysical Series, parts of 

NTS 31, 32, 41 and 42, Abitibi greenstone belt: Quebec and Ontario, Commission 

géologique du Canada, Dossier public 6563/ Geological Survey of Canada Open File 

6563, 2 feuilles/2 sheets: Ministère des Ressources naturelles et de la Faune du Québec 

Report DP 2009-05, DP 2010-05, échelle/scale1:100,000. 

Kerr, D.L., and Mason, R., 1990, A re-appraisal of the geology and ore deposits of the Horne 

mine complex at Rouyn-Noranda, Quebec: Canadian Institute of Mining and Metallurgy 

Special Volume 43, p. 153–165. 

Kerrich, R., and Watson, G.P., 1984, The Macassa mine Archean lode gold deposit, Kirkland 

Lake, Ontario: Geology, patterns of alteration, and hydrothermal regimes: Economic 

Geology, v. 79, p. 1104–1130. 

Kitney, K., Olivo, G.R., Davis, D.W., Desrochers, J-P., and Tessier, A., 2011, The Barry gold 

deposit, Abitibi subprovince, Canada: A greenstone belt-hosted gold deposit coeval with 

Late Archean deformation and magmatism: Economic Geology, v. 106, p. 1129–1154. 



23 
 

Kontak, D.J., Creaser, R.A., and Hamilton, M.A. 2013, Section 2: Geological and geochemical 

studies of the Côté Lake Au(-Cu) deposit area, Chester Township, northern Ontario: 

Ontario Geological Survey Miscellaneous Release—Data 294. 

Krupka, K.M., Ohmoto, H., and Wickman, F.E., 1977, A new technique in neutron activation 

analysis of Na/K ratios of fluid inclusions and its application to the gold-quartz veins at 

the O’Brien mine, Quebec, Canada: Canadian Journal of Earth Sciences, v. 14, p. 2760–

2770. 

Krushnisky, A., 2018, Controls on gold enrichment at the Horne 5 Archean VMS deposit, 

Abitibi greenstone belt, Québec: M.Sc. thesis, Québec, Québec, Institut national de la 

recherche scientifique-Centre Eau, Terre et Environnement, 198 p. 

Krushnisky, A., Mercier-Langevin, P., Ross, P.-S., Goutier, J., Pilote, C., Bernier, C., and 

Moore, L., 2017, The Horne 5 deposit: Geological Survey of Canada Open File 8317, p. 

41–47. 

Lafontaine, D., 2016, Structural and metamorphic control on the Borden gold deposit, Chapleau, 

Ontario: MSc. thesis, Thunder Bay, Ontario, Lakehead University, 183 p. 

Lafrance, B., 2015, Geology of the orogenic Cheminis gold deposit along the Larder Lake-

Cadillac deformation zone, Ontario: Canadian Journal of Earth Sciences, v. 52, p. 1093–

1108. 

Lafrance, B., Moorhead, J., and Davis, D.W., 2003, Cadre géologique du camp minier de 

Doyon-Bousquet-LaRonde: Ministère des Ressources naturelles, de la Faune et des Parcs 

du Québec Report ET 2002-07, 45 p. 



24 
 

Larson, J.E., and Hutchinson, R.W., 1993, The Selbaie Zn-Cu-Ag deposits, Quebec, Canada: An 

example of evolution from subaqueous to subaerial volcanism and mineralization in an 

Archean caldera environment: Economic Geology, v. 88, p. 1460–1482.  

Laurent, O., Martin, H., Moyen, J.F., and Doucelance, R., 2014, The diversity and evolution of 

late-Archean granitoids: Evidence for the onset of “modern-style” plate tectonics between 

3.0 and 2.5 Ga: Lithos, v. 205, p. 208–235. 

Leclerc, F., Houlé, P., and Rogers, R., 2011, Géologie de la région de Chapais (32G15-200-

0101): Ministère des Ressources naturelles, de la Faune et des Parcs du Québec Report 

RP 2010-09, 19 p. 

Leclerc, F., Harris, L.B., Bédard, J.H., van Breemen, O., and Goulet, N., 2012, Structural and 

stratigraphic controls on magmatic, volcanogenic, and shear zone-hosted mineralization 

in the Chapais-Chibougamau mining camp, northeastern Abitibi, Canada: Economic 

Geology, v. 107, p. 963–989. 

Leclerc, F., Roy, P., Houle, P., Pilote, P., Bédard, J.H., Harris, L.B., McNicoll, V.J., van 

Breemen, O., David, J., and Goulet, N., 2015, Géologie de la region de Chibougamau: 

Ministères des ressources naturelles et de la Faune, Québec Report RG 2015-03, 97p. 

Luhta, L.E., 1974, A petrographic and mineralogic study of the McIntyre disseminated copper 

deposit: M.Sc. thesis, Sudbury, Ontario, Canada, Laurentian University, 97 p. 

Lulin, J.M., and Ouellet, J-F., 1992, Projet Douay Campagne de forage de Janvier-Février 1992: 

Ministères des ressources naturelles et de la Faune, Québec Report GM-51694, 1145 p. 

MacDonald, P.J., Piercey, S.J., and Hamilton, M.A., 2005, An integrated study of intrusive rocks 

spatially associated with gold and base metal mineralization in the Abitibi greenstone 



25 
 

belt, Timmins area and Clifford Township: Ontario Geological Survey Open File Report 

6160, 190 p. 

Magnan, M., Blais, A., Daigneault, R., Pilote, P., and Robert, F., 1996, La Mine Copper Rand: 

Ministères des ressources naturelles et de la Faune, Québec Report MB 96-14, p. 93–102. 

Marmont, S., 1986, The geological setting of the Detour Lake gold mine, Ontario, Canada [ext. 

abs.]: Gold ‘86: An International Symposium on the Geology of Gold Deposits, Toronto, 

Canada, 1986, Proceedings Volume, p. 81–96. 

Marquis, P., Brown, A.C., Hubert, C., and Rigg, D.M., 1990, Progressive alteration associated 

with auriferous massive sulfide bodies at the Dumagami mine, Abitibi greenstone belt, 

Quebec: Economic Geology, v. 85, p. 746–764. 

Martin, H., Moyen, J-F., and Rapp, R., 2010, The sanukitoid series: Magmatism at the Archaean-

Proterozoic transition: Earth and Environmental Science Transactions of the Royal 

Society of Edinburgh, v. 100, p. 15–33. 

Martin, R.D. 2012, Syenite-hosted gold mineralization and hydrothermal alteration at the Young-

Davidson deposit, Matachewan, Ontario: MSc thesis, Ontario, Canada, University of 

Waterloo, 188 p. 

Mason, R., and Melnik, N., 1986, The anatomy of an Archean gold system⸺the McIntyre-

Hollinger Complex at Timmins, Ontario, Canada [ext. abs.]: Gold ‘86: An International 

Symposium on the Geology of Gold Deposits, Toronto, Canada, 1986, Proceedings 

Volume, p. 40–55. 

McCuaig, T.C., and Kerrich, R., 1998, P-T-t-deformation-fluid characteristics of lode gold 

deposits: Evidence from alteration systematics: Ore Geology Reviews, v. 12, p. 381–454. 



26 
 

McNicoll, V., Dubé, B., Goutier, J., Mercier-Langevin, P., Dion, C., Monecke, T., Ross, P.-S., 

Thurston, P., Percival, J., Legault, M., Pilote, P., Bédard, J., Leclerc, F., Gibson, H., and 

Ayer, J., Ontario, 2008, New U-Pb geochronology from the TGI-3 Abitibi/Plan Cuivre 

project: Implications for geological interpretations and base metal exploration [abs.]: 

Geological Association of Canada-Mineralogical Association of Canada-Society of 

Economic Geologists-Society for Minerals Applied to Mineral Deposits Annual Meeting, 

Québec, 26–28 May, Abstracts Volume 33, p. 110. 

McNicoll, V., Goutier, J., Dubé, B., Mercier-Langevin, P., Ross, P.S., Dion, C., Monecke, T., 

Legault, M., Percival, J., and Gibson, H., 2014, U-Pb geochronology of the Blake River 

Group, Abitibi greenstone belt, Quebec, and implications for base metal exploration: 

Economic Geology, v. 109, p. 27–59. 

Melnik-Proud, N., 1992, The geology and ore controls in and around the McIntyre Mine at 

Timmins, Ontario, Canada: Ph.D. thesis, Kingston, Ontario, Canada, Queen’s University, 

353 p. 

Mercier-Langevin, P., Dubé, B., Hannington, M.D., Richer-Laflèche, M., and Gosselin, G., 

2007a, The LaRonde Penna Au-rich volcanogenic massive sulfide deposit, Abitibi 

greenstone belt, Quebec: Part II. Lithogeochemistry and paleotectonic setting: Economic 

Geology, v. 102, p. 611–631. 

Mercier-Langevin, P., Dubé, B., Lafrance, B., Hannington, M., Galley, A., Moorhead, J., and 

Gosselin, P., 2007b, Metallogeny of the Doyon-Bousquet-LaRonde mining camp, Abitibi 

greenstone belt, Quebec: Geological Association of Canada, Mineral Deposits Division 

Special Publication 5, p. 673–701. 



27 
 

Mercier-Langevin, P., Wright-Holfeld, A., Dubé, B., Bernier, C., Houle, N., Savoie, A., and 

Simard, P., 2009, Stratigraphic setting of the Westwood-Warrenmac ore zones, 

Westwood Project, Doyon-Bousquet-LaRonde mining camp, Abitibi, Quebec: Geological 

Survey of Canada Current Research 2009-03, 20 p. 

Mercier-Langevin, P., Goutier, J., Ross, P.S., McNicoll, V., Monecke, T., Dion, C., Dubé, B., 

Thurston, P., Bécu, V., Gibson, H., Hannington, M., and Galley, A., 2011a, The Blake 

River Group of the Abitibi greenstone belt and its unique VMS and gold-rich VMS 

endowment: Geological Survey of Canada Open File 6869, 61 p. 

Mercier-Langevin, P., Hannington, M.D., Dubé, B., Piercey, S.J., Peter, J.M., and Pehrsson, S.J., 

2015, Precious metal enrichment processes in volcanogenic massive sulphide deposits⸺a 

summary of key features, with an emphasis on TGI-4 research contributions: Geological 

Survey of Canada Open File 7853, p. 117–130. 

Mercier-Langevin, P., Dubé, B., Blanchet, F., Pitre, D., and Laberge, A., 2017a, The LaRonde 

Penna Au-rich volcanic-hosted massive sulfide deposit: Reviews in Economic Geology, 

v. 19, p. 225–245. 

Mercier-Langevin, P., Goutier, J., and Dubé, B., 2017b, Precious and base metal deposits of the 

southern Abitibi greenstone belt, Superior Province, Canada: Geological Survey of 

Canada Open File 8317, 86 p. 

Miles, W.F., Roest, W.R., and Vo, M.P., 2000, Magnetic Anomaly Map, Canada: Geological 

Survey of Canada Open File 3829a, scale 1:7 500 000, https://doi.org/10.4095/211516 

Monecke, T., Mercier-Langevin, P., Dubé, B., and Frieman, B.M., 2017a, Geology of the Abitibi 

greenstone belt: Reviews in Economic Geology, v. 19, p. 7–49. 



28 
 

Monecke, T., Gibson, H., and Goutier, J., 2017b, Volcanogenic massive sulfide deposits of the 

Noranda camp: Reviews in Economic Geology, v. 19, p. 169–224. 

Moorhead, J., Vorobiev, L., and Tremblay, A., 2000, Caractéristiques lithogéochimiques et 

corrélations lithostratigraphiques des roches volcaniques du secteur du canton Vauquelin, 

Sous-province de l’Abitibi, Québec: Ministère des Ressources naturelles du Québec 

Report MB 2000-16, 59 p. 

Morasse, S., 1998, Geology, structure and timing of gold mineralization at the Kiena deposit, Val 

D’Or, Québec: Ph.D. thesis, Kingston, Ontario, Queen’s University, 630 p. 

Mortensen, J.K., 1993a, U-Pb geochronology of the eastern Abitibi subprovince. Part 1: 

Chibougamau-Matagami-Joutel region: Canadian Journal of Earth Sciences, v. 30, p. 11–

28. 

———1993b, U-Pb geochronology of the eastern Abitibi subprovince. Part 2: Noranda-Kirkland 

Lake area: Canadian Journal of Earth Sciences, v. 30, p. 29–41. 

Mueller, W., and Donaldson, J.A., 1992, Development of sedimentary basins in the Archean 

Abitibi belt: An overview: Canadian Journal of Earth Sciences, v. 29, p. 2249–2265. 

Mueller, W.U., and Corcoran, P.L., 1998, Late-orogenic basins in the Archaean Superior 

Province, Canada: Characteristics and inferences: Sedimentary Geology, v. 120, p. 177–

203. 

Mueller, W.U., and Mortensen, J.K., 2002, Age constraints and characteristics of subaqueous 

volcanic construction, the Archean Hunter Mine Group, Abitibi greenstone belt: 

Precambrian Research, v. 115, p. 119–152. 



29 
 

Mueller, W., Donaldson, J.A., and Doucet, P., 1994, Volcanic and tectonic-plutonic influences 

on sedimentation in the Archaean Kirkland Basin, Abitibi greenstone belt, Canada: 

Precambrian Research, v. 68, p. 201–230. 

Mueller, A.G., Hall, G.C., Nemchin, A.A., Stein, H.J., Creaser, R.A., and Mason, D.R., 2008, 

Archean high-Mg monzodiorite-syenite, epidote skarn, and biotite-sericite gold lodes in 

the Granny Smith-Wallaby district, Australia: U-Pb and Re-Os chronometry of two 

intrusion-related hydrothermal systems: Mineralium Deposita, v. 43, p. 337–362. 

Mueller, W.U., Friedman, R., Daigneault, R., Moore, L., and Mortensen, J., 2012, Timing and 

characteristics of the Archean subaqueous Blake River Megacaldera Complex, Abitibi 

greenstone belt, Canada: Precambrian Research, v. 214–215, p. 1–27. 

Nadeau, O., Stevenson, R., and Jébrak, M., 2014, The Archean magmatic-hydrothermal system 

of Lac Shortt (Au-REE), Abitibi, Canada: Insights from carbonate fingerprinting: 

Chemical Geology, v. 387, p. 144–156. 

Neumayr, P., Hagemann, S.G., and Couture, J-F., 2000, Structural setting, textures, and timing of 

hydrothermal vein systems in the Val d’Or camp, Abitibi, Canada: Implications for the 

evolution of transcrustal, second- and third-order fault zones and gold mineralization: 

Canadian Journal of Earth Sciences, v. 37, p. 95–114. 

North, H.H., and Allen, C.C., 1948 CIM, Young-Davidson mine: Canadian Institute of Mining 

and Metallurgy, p. 633–667. 

Oliver, J., Ayer, J., Dubé, B., Aubertin, R., Burson, M., Panneton, G., Friedman, R., and 

Hamilton, M., 2012, Structure, stratigraphy, U-Pb geochronology and alteration 

characteristics of gold mineralization at the Detour Lake gold deposit, Ontario, Canada: 

Exploration and Mining Geology, v. 20, p. 1–30. 



30 
 

Othman, D.B., Arndt, N.T., White, W.M., and Jochum, K.P., 1990, Geochemistry and age of 

Timiskaming alkali volcanic and the Otto syenite stock, Abitibi, Ontario: Canadian 

Journal of Earth Sciences, v. 27, p. 1304–1311. 

Padilla, R.A., and Savard, M., 2018, Geology of the Windfall Lake gold project: Society of 

Economy Geologists Meeting, September 22–25, 2018, Keystone, Colorado, 

Proceedings. 

Péloquin, A.S., Potvin, R., Paradis, S., Laflèche, M.R., Verpaelst, P., and Gibson, H.L., 1990, 

The Blake River Group, Rouyn-Noranda area, Québec: A stratigraphic synthesis: 

Canadian Institute of Mining and Metallurgy Special Volume 43, p. 107–118. 

Percival, J.A., Skulski, T., Sanborn-Barrie, M., Stott, G.M., Leclair, A.D., Corkery, T., and 

Boily, M., 2012, Geology and tectonic evolution of the Superior Province, Canada: 

Geological Association of Canada Special Paper 49, p. 321–378. 

Piché, M., 1985, La Formation de Haüy à l’ouest de Chapais: volcanisme sub-aérien en milieu 

fluviatile: M.Sc. thesis, Saguenay, Quebec, Université du Québec à Chicoutimi, 188 p. 

Pilote, J.L., Jackson, S.E, Mercier-Langevin, P., Dubé, B., and Rhys, D., 2019, Characteristics of 

diagenetic and epigenetic sulphides in deformed and metamorphosed Archean 

carbonaceous metasedimentary rocks of the Timmins-Matheson corridor: Establishing a 

framework of fingerprinting ore-forming processes in shear zone-hosted orogenic gold 

systems: Geological Survey of Canada Open File 8549, p. 33–41. 

Pilote, P., Dion, C., Cimon, J., Kirkham, R.V., Robert, F., Sinclair, W.D., Daigneault, R., and 

Magnan, M., 1994, Les minéralisations de type Cu-Mo-Au-porphyrique et les gisements 

Cu-Au filoniens du lac Doré, Chibougamau: processus hydrothermaux distincts ou 



31 
 

évolution d’un même évènement minéralisateur?: Ministères des Ressources naturelles 

du Québec Report DV 94-09, 18 p.   

Pitcairn, I., Leventis, N-G., Beaudoin, G., and Dubé, B., 2017, A metasedimentary source for 

orogenic gold in the Abitibi belt?: Biennial SGA Meeting, 14th, 20–23 August 2017, 

Québec, Canada, Proceedings, p. 91–94 . 

Poulsen, K.H., 2017, The Larder Lake-Cadillac Break and its gold districts: Reviews in 

Economic Geology, v. 19, p. 133–167. 

Poulsen, K.H., and Hannington, M.D., 1996, Volcanic-associated massive sulphide gold: 

Geology of Canadian mineral deposit types: Geological Society of America, Geology of 

Canada, v. 8, p. 183–196. 

Poulsen, K.H., Card, K.D., and Franklin, J.M., 1992, Archean tectonic and metallogenic 

evolution of the Superior Province of the Canadian Shield: Precambrian Research, v. 58, 

p. 25–54. 

Poulsen, K.H., Robert, F., and Dubé, B., 2000, Geological classification of Canadian gold 

deposits: Geological Survey of Canada Bulletin 540, 106 p. 

Pressaco, R., 1999, Economic geology and mineralization at the Detour Lake Mine: Ontario 

Geological Survey Open File Report 5985, p. 63–92. 

Prud’Homme, N., 1990, Caractérisation pétrographique et géochimique de la carbonatite et de la 

syénite de la mine du Lac Shortt: M.Sc. thesis, Université du Québec à Chicoutimi, 64 p. 

Putnis, A., Hinrichs, R., Putnis, C.V., Golla-Schindler, U., and Collins, L.G., 2007, Hematite in 

porous red-cloud feldspars: Evidence of large-scale crustal fluid-rock interaction: Lithos, 

v. 95, p. 10–18. 



32 
 

Pyke, D.R., 1982, Geology of the Timmins area, district of Cochrane: Ontario Geological Survey 

Geological Report 219, 141 p. 

Quirion, D., 1988, Étude structurale et pétrographique du gisement S-50 à la mine Kiena, Val 

d’Or, Québec: M.Sc. thesis, Québec, Canada, Université de Montréal, 124 p. 

Raymond, D., 1995, Projet Douay West⸺programme de forages Janvier-Février 1994: 

Ministères des ressources naturelles et de la Faune, Québec Report GM-53356, 161 p. 

Robert, F., 1990c, An overview of gold deposits in the eastern Abitibi subprovince: Canadian 

Institute of Mining and Metallurgy, Special Volume 43, p. 93–105. 

Robert, F., and Brown, A.C., 1986a, Archean gold-bearing quartz veins at the Sigma mine, 

Abitibi greenstone belt, Quebec: Part I. Geologic relations and formation of the vein 

system: Economic Geology, v. 81, p. 578–592. 

———1986b, Archean gold-bearing quartz veins at the Sigma mine, Abitibi greenstone belt, 

Quebec: Part II. Vein paragenesis and hydrothermal alteration: Economic Geology, v. 81, 

p. 593–616. 

Robert, F., and Poulsen, K.H., 1997, World-class Archean gold deposits in Canada: An 

overview: Australian Journal of Earth Sciences, v. 44, p. 329–351. 

Robert, F., Poulsen, K.H., and Dubé, B., 1994, Structural analysis of lode gold deposits in 

deformed terranes and its application. Short course notes: Geological Survey of Canada 

Open File Report 2850, 140 p. 

Roberts, R.G., 1987, Archean lode gold deposits: Geoscience Canada, v. 14, p. 1–19. 

Ross, P.S., Goutier, J., Mercier-Langevin, P., and Dubé, B., 2011a, Basaltic to andesitic 

volcaniclastic rocks in the Blake River Group, Abitibi greenstone belt: 1. Mode of 

emplacement in three areas: Canadian Journal of Earth Sciences, v. 48, p. 728–756. 



33 
 

Ross, P.S., McNicoll, V., Goutier, J., Mercier-Langevin, P., and Dubé, B., 2011b, Basaltic to 

andesitic volcaniclastic rocks in the Blake River Group, Abitibi greenstone belt: 2. 

Origin, geochemistry, and geochronology: Canadian Journal of Earth Sciences, v. 48, p. 

757–777. 

Ross, P.S., McNicoll, V.J., Debreil, J.A., and Carr, P., 2014, Precise U-Pb geochronology of the 

Matagami mining camp, Abitibi greenstone belt, Quebec: Stratigraphic constraints and 

implications for volcanogenic massive sulfide exploration: Economic Geology, v. 109, p. 

89–101. 

Roussy, J., 2003, Relations entre la distribution de l’or, la structure, la composition des veines et 

de l’altération hydrothermale à la mine Beaufor, Val-D’Or, Abitibi, Québec: M.Sc. 

thesis, Québec, Université Laval, 329 p. 

Salier, B.P., 2003, The timing and source of gold-bearing fluids in the Laverton greenstone belt, 

Yilgarn craton, with emphasis on the Wallaby gold deposit: Ph.D. thesis, Crawley, WA, 

University of Western Australia, 268 p. 

Samson, B., 2019, Deformation history and gold mineralization of the Cadillac Group north of 

the Larder Lake-Cadillac deformation zone, southern Abitibi greenstone belt, Québec: 

M.Sc. thesis, Sudbury, ON, Canada, Laurentian University, 125 p. 

Sauvé, P., and Makila, A., 1987, Géologie de la mine Camflo, Malartic: Ministère de l’Énergie et 

des Ressources, Québec Report MB 87-40, 71 p. 

Scott, C.R., Mueller, W.U., and Pilote, P., 2002, Physical volcanology, stratigraphy, and 

lithogeochemistry of an Archean volcanic arc: Evolution from plume-related volcanism 

to arc rifting of SE Abitibi greenstone belt, Val d’Or, Canada: Precambrian Research, v. 

115, p. 223–260. 



34 
 

Sinclair, W.D., 1982, Gold deposits of the Matachewan area, Ontario: Canadian Institute of 

Mining and Metallurgy Special Volume 24, p. 83−93. 

Smith, J., 2016, An integrated and geochemical study of auriferous sheeted quartz veins within 

the 2740 Ma Côté Gold deposit, Swayze greenstone belt, Ontario: M.Sc. thesis, Sudbury, 

Ontario, Canada, Laurentian University, 116 p. 

Smith, J., Lafrance, B., and Kontak, D., 2014, A comparative study of the deformation history of 

auriferous quartz veins in the Archean Côté gold deposit and the structural evolution of 

the spatially-related Ridout deformation zone, Swayze greenstone belt, northern Ontario 

[abs.]: Geological Association of Canada-Mineralogical Association of Canada Annual 

Meeting, New-Brunswick, May 21–23, 2014, Abstract Volume 37, p. 257–258. 

Smith, J.P., Spooner, E.T.C., Broughton, D.W., and Ploeger, F.R.,1993, Archean Au-Ag-(W) 

quartz vein/disseminated mineralisation within the Larder Lake-Cadillac Break, Kerr 

Addison-Chesterville system, north east Ontario, Canada: Ontario Geological Survey 

Open File Report 5831, 310 p. 

Snyder, D.B., Percival, J.A., Easton, R.M., and Bleeker, W., 2004, The 11th International 

Symposium on Deep Seismic Profiling of the Continents and their Margins, Mont 

Tremblant, Quebec, Canada, Post-conference field excursion guide, 2–5 October 2004: 

Lithoprobe Report 85, 55 p. 

Spooner, E.T.C., 1991, The magmatic model for the origin of Archean Au-quartz vein ore 

systems: Assessment of the evidence: Brazil GOLD '91, International Symposium on the 

Geology of Gold, Belo Horizonte, Brazil, Proceedings, p. 313–318. 



35 
 

Sterckx, S., 2018, Géochimie des roches volcaniques archéennes du Groupe de Blake River, 

ceinture de roches vertes de l’Abitibi, Québec: M.Sc. thesis, Quebec City, Québec, 

Institut national de la Recherche scientifique, Centre Eau, Terre et Environnement, 209 p. 

Stern, R.A., Hanson, G.N., and Shirey, S.B., 1989, Petrogenesis of mantle-derived, LILE-

enriched Archean monzodiorites and trachyandesites (sanukitoids) in southwestern 

Superior Province: Canadian Journal of Earth Sciences, v. 26, p. 1688–1712. 

St-Laurent, J., Faure, S., and Torrealba, J., 2018, Technical report and mineral resource estimate 

for the Winfall Lake project, Windfall Lake and Urban-Barry properties: InnovExplo 

technical report prepared for Osisko Mining Inc., 339 p. 

Stromberg, J.M., Barr, E., and Banerjee, N.R., 2018, Early carbonate veining and gold 

mineralization in the Timmins camp: Depositional context of the Dome mine ankerite 

veins: Ore Geology Reviews, v. 97, p. 55–73. 

Taylor, B.E., de Kemp, E., Grunsky, E., Martin, L., Maxwell, G., Rigg, D., Goutier, J., Lauzière, 

K., and Dubé, B., 2014, Three-dimensional visualization of the Archean Horne and 

Quemont Au-bearing volcanogenic massive sulfide hydrothermal systems, Blake River 

Group, Quebec: Economic Geology, v. 109, p. 183–203. 

Tesfaye, G., 1992, Ore-microscopic and geochemical characteristics of gold-tellurides-sulfide 

mineralization in the Macassa gold mine, Abitibi belt, Canada: Mineralium Deposita, v. 

27, p. 66–71. 

Tessier, A.C., Hodgson, C.J., and Lulin, J-M., 1994, The Portage Cu-Au mine: Geological 

Survey of Canada Open File 3143, p. 131–142. 

Thomson, J.E., 1941, Geology of McGarry and McVittie Townships, Larder Lake area: Ontario 

Department of Mines Annual Report, v. 50, pt. 7, 99 p. 



36 
 

———1946, The Keewatin-Timiskaming unconformity in the Kirkland Lake district: 

Transactions of the Royal Society of Canada, sec. IV, p. 113–124. 

Thurston, P.C., Ayer, J.A., Goutier, J., and Hamilton, M.A., 2008, Depositional gaps in Abitibi 

greenstone belt stratigraphy: A key to exploration for syngenetic mineralization: 

Economic Geology, v. 103, p. 1097–1134. 

Tourigny, G., Doucet, D., and Bourget, A., 1993, Geology of the Bousquet 2 mine: An example 

of a deformed, gold-bearing, polymetallic sulfide deposit: Economic Geology, v. 88, p. 

1578–1597. 

Troop, D.G., 1985, Preliminary report on geology and metasomatism at the Ross mine and 

vicinity, District of Cochrane: Summary of field work and other activities 1985, Ontario 

Geological Survey Miscellaneous Paper 126, p. 320–325. 

Valliant, R.I., Barnett, R.L., and Hodder, R.W., 1983, Aluminium silicate-bearing rock and its 

relation to gold mineralization: Bousquet mine, Bousquet township, Quebec: Canadian 

Mining and Metallurgical Bulletin, v. 76, p. 81–90. 

van Breemen, O., Heather, K.B., and Ayer, J.A., 2006, U-Pb geochronology of the Neoarchean 

Swayze sector of the southern Abitibi greenstone belt: Geological Survey of Canada 

Current Research 2006-F1, 32 p. 

Welch, M.J., 1995, Metal zoning, geochemistry and alteration of the Archean, Estrades Zn-Au 

massive sulfide deposit, northwestern Quebec, Canada:  M.Sc thesis, Sudbury, Ontario, 

Canada, Laurentian University, 146 p. 

Wilkinson, L., Cruden, A.R., and Krogh, T.E., 1999, Timing and kinematics of post-

Timiskaming deformation within the Larder Lake-Cadillac deformation zone, southwest 



37 
 

Abitibi greenstone belt, Ontario, Canada: Canadian Journal of Earth Sciences, v. 36, p. 

627–647. 

Wilson, M.E., 1941, Noranda district, Quebec: Geological Survey of Canada Memoir 229, 162 p. 

———1956, Early Precambrian rocks of the Timiskaming region, Quebec and Ontario, Canada: 

Geological Society of America Bulletin, v. 67, p. 1397–1430.  

———1962, Rouyn-Beauchastel map areas: Geological Survey of Canada Memoir 315, 140 p. 

Witt, W.K., Ford, A., and Hanrahan, B., 2015, District-scale targeting for gold in the Yilgarn 

craton: Part 2. Yilgarn gold exploration targeting atlas: Geological Survey of Australia 

Report 132, 276 p. 

Wright-Holfeld, A., Mercier-Langevin, P., and Dubé, B., 2010, Contrasting alteration mineral 

assemblages associated with the Westwood deposit ore zones, Doyon-Bousquet-LeRonde 

mining camp, Abitibi, Quebec: Geological Survey of Canada Current Research Paper 

2010-9, 25 p. 

———2011, Mass changes and element mobility associated with the Westwood deposit ore 

zones, Doyon-Bousquet-LaRonde mining camp, Abitibi, Quebec: Geological Survey of 

Canada Current Research Paper 2011-8, 19 p. 

Yergeau, D., Mercier-Langevin, P., Dubé, B., Jackson, S., Malo, M., Bernier, C., and Simard, P., 

2014, Synvolcanic Au-Ag ± Cu-Zn-Pb massive sulphides, veins and disseminations of 

the Westwood deposit, Abitibi greenstone belt, Québec: Geological Survey of Canada 

Open File 7482, 54 p. 

 


