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The seismic reflection and magnetotelluric conductivity sections published in these folios were generated from 
geophysical data archived by the Metal Earth project, a CAD$104 million applied R&D program that commenced 
in March 2017. The project comprised a consortium of Canadian and international researchers from academia, 
government and industry, and was led by the Mineral Exploration Research Centre (MERC) at Laurentian University 
in Sudbury, Ontario, Canada. Funding consisted of CAD$49.2 million from the Canada First Research Excellence 
Fund (CFREF), CAD$5 million in funding from the Northern Ontario Heritage Fund Corporation (NOHFC), a CAD$1 
million donation from the Harquail family’s Midas Touch Foundation, and cash and in-kind contributions from private 
sector and government survey partners. Metal Earth used state-of-the-art equipment to transform our understanding 
of the processes responsible for metal endowment and ore localisation during Earth’s early evolution, particularly 
within the Superior Province (or Superior Craton) of Canada. This included the collection of new seismic reflection and 
magnetotelluric data along 18 transects across the Superior Province, each with differential metal endowment and styles 
of mineralisation. The processed geophysical data from each transect have been standardised and are published here to 
facilitate assessments between regions with differential metal endowment. The unprocessed SEG-Y seismic data and 
magnetotelluric transfer functions for each transect can be downloaded from the ‘Metal Earth Hub’. This is Metal Earth 
contribution number MERC-ME-2024-29.
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The >2.5 Ga Superior Province (or Superior Craton) of North America is the largest Archean craton on Earth (e.g., Percival 
et al. 2012). The province consists predominantly of east-west trending metamorphosed volcanic-plutonic terranes or 
subprovinces that are variably bound by curvilinear metasedimentary belts (Percival et al. 2012; Frieman et al. 2017; 
Cleven et al. 2020; Rehm et al. 2021). The volcanic-plutonic terranes, in particular the Abitibi and Uchi subprovinces, 
are host to numerous world-class mineral deposits, including orogenic and intrusion-related gold, volcanogenic massive 
sulfide (VMS), and magmatic nickel-copper deposits (Dubé et al. 2004; Percival 2007; Monecke et al. 2017). Many of 
these deposits are spatially associated with crustal-scale fault zones (Harris et al. 2023), which typically define contacts 
between metavolcanic and metasedimentary assemblages (e.g., Porcupine–Destor–Manneville fault zone, Abitibi 
subprovince) or boundaries between subprovinces (e.g., Cadillac–Larder Lake fault zone, Abitibi–Pontiac subprovince 
boundary; Poulsen 2017). Transect research across these structural belts, which formed an integral part of the CAD$104 
million Metal Earth R&D project, aimed to identify the processes responsible for differential metal endowment between 
Archean greenstone belts with otherwise indistinguishable geological characteristics (Eshaghi et al. 2019). To that 
end, new and existing geological, geochemical, and geophysical data from greenstone belts and subprovinces (Abitibi, 
Wabigoon, and Uchi subprovinces) of the Superior Province was integrated to produce 18 crustal-scale sections that 
highlight the crustal architecture and signatures potentially related to metal endowment (Figure 1; e.g., Eshaghi et al. 
2019; Naghizadeh et al. 2019, 2022; Mathieu et al. 2020; Haugaard et al. 2021; Hill et al. 2021; Zhou et al. 2021; 
Jørgensen et al. 2022; Roots et al. 2022, 2024; Adetunji et al. 2023; Smith et al. 2023).

Metal Earth commissioned the collection of new seismic reflection and magnetotelluric data in order to improve 
our understanding of the structure of the upper to lower crust and to identify the pathways along which the constituents 
of critical minerals migrated. SAExploration Ltd. subsequently collected deep seismic reflection data along transects 
across the Superior Province in late 2017, using Vibroseis trucks (AHV-IV 364 Commanders), receivers with a 5-Hz 
response (10 dB down), and a source sweep signal starting at 2 Hz, sweeping up to 150 or 200 Hz (Table 1; Naghizadeh 
et al. 2019). This seismic signal typically provides resolution of tens of meters in the shallow crust to hundreds of 
meters in the deep crust. Passive seismic data was also collected along select transects to facilitate comparisons between 
seismic methods (see Naghizadeh et al. (2022) for passive seismic data interpretation of the Larder Lake transect). 
Broadband magnetotelluric (BBMT) and audio-frequency magnetotelluric (AMT) stations were deployed along each 
Metal Earth seismic line by Complete MT Solutions. Quantec Geosciences also deployed BBMT stations along existing 
seismic lines that were commissioned as part of the Lithoprobe (Line WS2B Red Lake) and Discover Abitibi (Line 7 
Crawchest and Line 6 South Timmins) projects. Supplemental data from existing MT surveys was also incorporated to 
provide improved constraints for 3-D modelling (Table 1).

Figure 1.  Reference map for the Archean Superior Province in North America (coordinate system: NAD1983 CSRS Canada Atlas 
Lambert Projection). Map data sourced from Stott et al. (2010), Stott (2011), and Montsion et al. (2018).
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Each folio (chapter) within this publication provides an overview of a Metal Earth geological-geophysical transect 
and presents geologic maps (lithology and assemblage maps) that locate the seismic reflection lines and magnetotelluric 
measurement sites within each area. Reflection sections were prepared from SEG-Y digital data and (2-D) depth 
migrated stacked data, and filtered consistently for all the transects. Conductivity sections were similarly prepared as a 
section from within a 3-D conductivity model and visualised using the same color scale. The reader is referred to articles 
cited within this publication for further details concerning the processing of seismic reflection and magnetotelluric data. 
No interpretations of the geophysical sections are included, although supportive geological data is provided for each 
composite geological-geophysical section. 

Data source
The SEG-Y seismic data and magnetotelluric transfer functions for each geophysical transect can be sourced from the 
‘Metal Earth Hub’. 

https://metalearth.geohub.laurentian.ca.

https://metalearth.geohub.laurentian.ca
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The ~170-km Chibougamau transect [A–A'] is located in central Quebec, extending northward from the Herbert pluton 
and the northeast Abitibi subprovince [A], across the Barlow fault and the North Bordure deformation zone (an east-west 
deformation zone that locally bounds the Abitibi subprovince and volcano-plutonic belts of the Opatica subprovince), 
into plutonic suites of the Opatica subprovince [A'; Figure 2]. The transect encompasses ~130 km of new R1 seismic 
reflection data [a–a'; line 111] that traverses multiple magmatic-hydrothermal systems, metavolcanic assemblages 
(2734–2724 Ma Deloro and 2723–2720 Ma Stoughton-Roquemaure assemblages), mafic to felsic plutonic suites, 
and fault-bound metasedimentary belts (2707–2692 Ma Caopatina/Stella, and 2692–2669 Ma Hauy assemblages) of 
the Chibougamau greenstone belt. BBMT stations were also deployed along the entire transect [A–A'], including the 
a–a' Chibougamau R1 seismic survey line, resulting in a conductivity section that traverses the Chibougamau-Chapais 
mining camp and the interpreted boundary between the Abitibi and Opatica subprovinces.

The Chibougamau-Chapais mining camp is host to a variety of mineral deposits and styles of mineralisation, 
including Fe-Ti-V and Ni-Cu-PGE deposits associated with mafic-ultramafic complexes, VMS deposits (e.g., Lemoine 
and Scott deposits; Guha et al. 1988; Saunders and Allard 1990), Cu–Au magmatic-hydrothermal deposits (Central 
Camp and Corner Bay deposit; Mathieu and Racicot 2019), and late shear zone-hosted Au deposits (e.g., Joe Mann 
and Norbeau deposits; Dube et al. 1989; Leclerc et al. 2012). These deposits produced 85.7 million metric tonnes (Mt) 
of ore from 1953 to 2008 (1.57 Mt Cu, 176.1 t Au, 108.8 t Ag, and 72,066 t Zn; Guha et al. 1988; Leclerc et al. 2012) 
and are spatially associated with major faults of the Chibougamau greenstone belt. The Chibougamau R1 seismic 
reflection and BBMT data provides new insights into the conductivity anomalies of these gold-endowed regional-scale 
structures and their relationship to Cu–Au endowed plutons (e.g., Chibougamau pluton). These datasets and processed 
composite sections also help resolve the geometry of crustal-scale features across the Chibougamau greenstone belt 
(including the dip and depth extent of the Barlow fault) and facilitate comparisons with world-class gold and VMS 
deposits of the southern Abitibi subprovince (see Folio 2: Chicobi and Malartic, Folio 3: Rouyn-Noranda, Folio 4: 
Larder Lake, and Folio 7: Crawchest and Timmins transects).

The reader is referred to publications by Mathieu et al. (2020), Bedeaux et al. (2021), and Cheraghi et al. (2021) 
for interpretations of the Chibougamau R1 seismic data [a–a'] and Maleki et al. (2021) for interpretations of gravity 
and magnetic data collected along the Chibougamau transect. Refer to Harris et al. (2022) for gold prospectivity maps 
of the Chibougamau region.

Chibougamau transect

Folio 1

Figure 2.  Geological maps of the Chibougamau greenstone belt (northeast Abitibi subprovince) in central Quebec, showing the 
locations of the Chibougamau R1 seismic [a–a'; line 111] and BBMT [A–A'] sections with respect to major fault systems and 
mineral deposits. Map data sourced from the Metal Earth compilations of Montsion et al. (2018; lithological data) and Jørgensen 
and Gibson (2024; assemblage data).
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The Chicobi [B–B'] and Malartic [C–C'] transects are located in western Quebec and traverse multiple crustal-scale 
faults of the Abitibi subprovince. The Chicobi transect [B–B'], located east of Lac-Castagnier, is a comparatively short 
transect consisting of ~12 km of new R2 seismic reflection [b–b'; line 372] and AMT [B–B'] data that traverse the 
Chicobi metasedimentary belt, a structural belt bound by the Castagnier fault and the North Chicobi fault (see Zhou 
et al. 2021; Figure 3). These faults also define the interpreted boundary between the northern Abitibi subprovince and 
the southern Abitibi subprovince (see map of Thurston et al. 2008). The adjacent ~163-km Malartic transect [C–C'; 
line 131] consists of ~85 km of new R1 seismic reflection data [c–c'; line 131] that intersects the Lyndhurst, Abcourt, 
and Aiguebelle faults near Amos, the South Manneville fault near La Motte, and the gold-endowed Cadillac-Larder 
Lake fault (CLLF) at Malartic (Figure 3). Intervals of partial or no data result from limited survey road access. BBMT 
stations were deployed along the entire transect [C–C'], including the c–c' Malartic R1 seismic line, resulting in a 
conductivity profile that stretches from the Decelles pluton of the Pontiac subprovince, across the CLLF, to the felsic 
Bernetz intrusion of the northern Abitibi subprovince.

The Cadillac region is most notable for the Canadian Malartic gold mine (332.8 tonnes or 10.7 Moz. at a gold grade 
of 0.97 ppm; De Souza et al. 2017, 2019), one of several world-class deposits (>100 Moz. gold produced) associated 
with the regionally extensive CLLF, which stretches ~250 km from Matachewan in Ontario to Val-d’Or in Quebec 
(Poulsen 2017). The R1 seismic reflection and BBMT data from the Malartic transect provide new insights into the 
structure of the CLLF and the hydrothermal footprint associated with gold mineralisation at the Canadian Malartic 
gold mine (cf., Folio 3: Rouyn-Noranda transect and Folio 4: Larder Lake transects). These datasets, including the 
Chicobi R2 seismic reflection and AMT data, also help resolve the crustal structure of the southern Abitibi subprovince 
and the major faults (i.e., Castagnier fault, South Chicobi fault, and North Chicobi fault) that define the interpreted 
boundary between the northern Abitibi subprovince and the southern Abitibi subprovince (see Zhou et al. 2021).

The reader is referred to a publication by Zhou et al. (2021) for interpretations of the Chicobi R2 seismic reflection 
[b–b'] and AMT [B–B'] data. Refer to Samson et al. (2022) for a discussion on the structural geology of the CLLF in 
the Malartic transect area.

Chicobi and Malartic transects

Folio 2

Figure 3.  Geological maps of the Abitibi greenstone belt (southern Abitibi subprovince) in western Quebec, showing the 
locations of the Chicobi R2 seismic [b–b'; line 372] and audio-frequency MT [B–B'] sections and the Malartic R1 seismic 
[c–c'; line 131] and BBMT [C–C'] sections. Map data sourced from the Metal Earth compilations of Montsion et al. (2018; 
lithological data) and Jørgensen and Gibson (2024; assemblage data).
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The ~95-km Rouyn-Noranda transect [D–D'] is located in northwest Quebec, extending northward from the Decelles 
batholith [D] of the Pontiac subprovince, across the gold-endowed Cadillac-Larder Lake fault (CLLF) and Porcupine-
Destor fault (PDF), into metavolcanic rocks of the 2723-2720 Ma Stoughton-Roquemaure assemblage [D'] within the 
Abitibi subprovince (Figure 4). The transect encompasses ~85 km of new R1 seismic reflection data [d–d'; line 141] 
that was collected from the Horne Creek fault in Rouyn-Noranda [d] to the Porcupine-Destor fault near Duparquet [d'] 
within the Abitibi subprovince. The resulting R1 seismic section intersects the Alembert, Hunter Creek, and Beauchastel 
faults. BBMT stations were also deployed along the entire transect [D–D'], including the d–d' Rouyn-Noranda R1 
seismic line, resulting in a conductivity section that traverses the gold-endowed CLLF and PDF, and multiple VMS 
deposits of the Rouyn-Noranda mining camp (Gibson and Galley 2007; Jørgensen et al. 2022).

The Rouyn-Noranda mining camp is an unusual polymetallic camp, characterised by minor synvolcanic intrusion-
hosted Cu-Mo-Au-Ag mineralisation, 19 orogenic gold deposits, and 20 VMS deposits that are hosted predominantly 
by the 2704–2701 Ma Lower Blake River assemblage (~130 Mt ore; Gibson and Galley 2007; Monecke et al. 
2017; Jørgensen et al. 2022). The camp is also host to the Horne deposit, an unusual VMS deposit with a large gold 
endowment of ~325 t (10.5 Moz; Kerr and Gibson 1993; Krushnisky et al. 2023). The BBMT profile, which traverses 
the CLLF (cf., Folio 2: Chicobi and Malartic transects and Folio 4: Larder Lake transect) and the PDF (cf., Folio 6: 
Matheson transect and Folio 7: Crawchest and Timmins transects), provides an opportunity to evaluate the footprint 
of mineralisation (i.e., Duparquet and Granada gold mines) associated with these regionally extensive gold-endowed 
fault systems. The composite seismic-MT sections also enable the assessment of trans-crustal hydrothermal upflow 
zones and their role in the formation Au-rich VMS deposits across the Rouyn-Noranda mining camp (see Jørgensen 
et al. 2022), which is widely acknowledged as the world’s largest Archean VMS camp.

The reader is referred to a publication by Jørgensen et al. (2022) for interpretations of the Rouyn-Noranda R1 
seismic reflection [d–d'; line 141] and BBMT [D–D'] data. Refer to Behnia et al. (2023) for prospectivity maps for 
VMS mineralisation in the Rouyn-Noranda region.

Rouyn-Noranda transect

Folio 3

Figure 4.  Geological maps of the of the Abitibi greenstone belt (southern Abitibi subprovince) in western Quebec and eastern 
Ontario, showing the locations of the Rouyn-Noranda R1 seismic MT [d–d'; line 141] and BBMT [D–D'] sections and the 
Larder Lake R1 seismic [e–e'; line 321] and BBMT [E–E'] sections. Map data sourced from the Metal Earth compilations of 
Montsion et al. (2018; lithological data) and Jørgensen and Gibson (2024; assemblage data).
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The ~44-km Larder Lake transect [E–E'] is located in northeast Ontario, adjacent to the border with Quebec, within 
the southern Abitibi subprovince (see Figure 4 in Folio 3). The transect encompasses ~49 km of new R1 seismic 
reflection data [e–e'; line 321] that was collected along forestry roads, highways 624 and 66, and Larder Lake Station 
Road between St Anthony Lake [e] and Parysek Lake [e']. The R1 seismic reflection survey was complimented by the 
collection of passive seismic data, enabling comparisons between datasets (cf., Naghizadeh et al. 2022). These seismic 
transects intersect the Lincoln-Nipissing shear zone (LNSZ) and the gold-endowed Cadillac-Larder Lake fault (CLLF), 
which locally define boundaries between metavolcanic (i.e., 2717–2711 Ma Upper Kidd-Munro, 2710–2706 Ma 
Lower Tisdale, and 2704–2695 Ma Blake River assemblages) and metasedimentary (2700–2685 Ma Porcupine and the 
2679-2669 Ma Timiskaming assemblages) deposits of the Abitibi greenstone belt. BBMT stations were also deployed 
along the entire transect, including the e–e' R1 seismic reflection line, resulting in a conductivity section [E–E'] across 
the Larder Lake gold camp.

The Larder Lake region is most notable for the world-class Upper Canada and Kerr-Addison-Chesterville gold 
mines (Kishida and Kerrich 1987; Robert and Poulsen 1997), which are spatially associated with the CLLF and 
metasediments of the Timiskaming assemblage. The occurrence of world-class gold deposits along the CLLF 
(Ispolatov et al. 2008; Poulsen 2017) contrasts with the LNSZ, which does not host significant mineralisation and is 
bound by older metavolcanic and metasedimentary deposits (i.e., Upper Kidd-Munro and Porcupine assemblages). The 
processed R1 seismic reflection and BBMT data from the Larder Lake transect consequently provides an opportunity 
to directly compare two differentially endowed fault systems.

The reader is referred to publications by Naghizadeh et al. (2022) and Fam et al. (2023) for interpretations of the 
Larder Lake seismic reflection data [e–e'; line 321] and Roots et al. (2022) for a discussion of the BBMT results [E–E']. 
Refer to Liu et al. (2023) for mineral prospectivity maps of the Larder Lake region.

Larder Lake transect

Folio 4
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The ~41-km Cobalt transect [F–F'] is located in northeast Ontario, adjacent to the border with Quebec, within the so-called 
Cobalt Embayment of the Southern Province (Figure 5). In contrast to other Metal Earth transects, which traverse Archean 
greenstone belts of the Superior Province, the Cobalt transect extends across predominantly Paleoproterozoic siliciclastic 
rocks of the 2480–2219 Ma Huronian supergroup that host minor silver, cobalt, placer gold, and unconformity-related 
uranium deposits (Mossman and Harron 1984; Marshall and Watkinson 2000; Potter and Taylor 2009, 2010; Long and 
Rainbird 2022). These Paleoproterozoic sediments are interpreted to overlie Archean basement rocks of the Abitibi 
subprovince, which is supported by local inliers of metavolcanics and interflow metasediments associated with the 
2700-2685 Ma Porcupine assemblage. The transect encompasses ~46 km of R1 seismic reflection data [f–f'; line 391] 
that was collected between the Lower Notch Generating Station [f] and North Cobalt [f’]. BBMT stations were also 
deployed along entire transect [F–F'], including the f–f' R1 seismic survey line, resulting in a conductivity section across 
the mineralised Cobalt mining camp.

The Cobalt mining camp has historically produced ~445 Moz. of silver from silver-sulfarsenide veins, many of 
which occur within ca 2219 Ma Nipissing diabase sills and dikes adjacent to the Huronian-Archean unconformity 
(Marshall and Watkinson 2000). The R1 seismic reflection and BBMT sections, which traverse many historic silver-
sulfarsenide deposits, provide an opportunity to evaluate the apparent relationship between Proterozoic silver arsenide 
vein mineralisation and the underlying basement of the Abitibi subprovince, a potential source of silver-sulfarsenide 
metals (Potter and Taylor 2009).

Cobalt transect

Folio 5

Figure 5.  Geological map of the Cobalt Embayment within the Southern Province in northeast Ontario, showing the location of 
the Cobalt R1 seismic [f–f'; line 391] and BBMT [F–F'] sections with respect to past producing silver-cobalt mines. Map data 
sourced from the Metal Earth compilation of Montsion et al. (2018; lithological data).
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The ~83-km Matheson transect [G–G'] is located in northeast Ontario, east of the Timmins-Porcupine gold camp, 
extending from the Watabeag pluton (west of Watabeag Lake), across the gold-endowed Porcupine-Destor fault 
(PDF) and Pipestone fault, into metavolcanics of the 2723–2720 Ma Stoughton-Roquemaure assemblage (south of 
Withington Lake; Figure 6). The transect encompasses ~54 km of new R1 seismic reflection data [g–g'; line 261] that 
traverses multiple metavolcanic assemblages (i.e., 2723–2720 Ma Stoughton-Roquemaure, 2710–2706 Lower Tisdale, 
2706–2704 Ma Upper Tisdale, and 2704–2701 Ma Lower Blake River assemblages) and metasedimentary deposits 
(i.e., 2700–2685 Ma Porcupine assemblage) of the southern Abitibi subprovince. A comparatively short ~13-km R2 
seismic reflection survey across the PDF and the Pipestone fault, which was conducted parallel to the g–g' Matheson R1 
seismic survey, aimed to resolve the shallow structure of these crustal-scale faults and the geometry of the Porcupine 
sedimentary basin (see Haugaard et al. 2021). BBMT stations were also deployed along the entire transect [G–G'], 
including the g–g' Matheson R1 seismic survey line, resulting in a conductivity section across the Porcupine basin and 
the regionally extensive PDF.

The Matheson area is host to a series of gold deposits that are spatially related to the PDF and the Pipestone fault, 
most notably the Black Fox deposit (0.95 Moz. Au), Taylor deposit (0.31 Moz. Au), and the Clavos deposit (Haugaard 
et al., 2021). These fault segments (and more broadly the Matheson area) are considered to be moderately endowed, 
especially in comparison to equivalent faults segments in the Timmins-Porcupine gold camp (see Folio 7: Crawchest 
and Timmins transects), which host some of the largest Archean gold deposits on Earth (Bateman et al. 2005, 2008; 
Dubé et al. 2017, 2020). The R1 seismic reflection and BBMT data from the Matheson transect therefore enable 
comparisons between differentially endowed segments of the PDF (cf., Folio 7: Crawchest and Timmins transects and 
Folio 8: Swayze transect).  

The reader is referred to a publication by Haugaard et al. (2021) for interpretations of the R1 [g–g'; line 261] and 
R2 seismic reflection data, and the BBMT data [G–G']. Refer to Maepa (2021) and Della Justina et al. (2024) for 
discussions on prospectivity mapping and the significance of gravity data in the Matheson transect area. See Roots 
et al. (2022) for a discussion of the regional MT data.

Matheson transect

Folio 6

Figure 6.  Geological maps of the Abitibi greenstone belt (southern Abitibi Subprovince) in northeast Ontario, showing the 
location of the Matheson R1 seismic [g–g'; line 261] and BBMT [G–G'] sections with respect to major crustal-scale faults (e.g., 
Porcupine-Destor and Pipestone faults) and gold deposits (i.e., Taylor and Black Fox mines). Map data sourced from the Metal 
Earth compilations of Montsion et al. (2018; lithological data) and Jørgensen and Gibson (2024; assemblage data).
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The ~143 km Crawchest [H–H'] and ~143 km Timmins [I–I'] transects are located in northeast Ontario and traverse the 
giant Timmins-Porcupine gold camp of the southern Abitibi subprovince (Bateman et al. 2005, 2008; Dubé et al. 2017, 
2020; Figure 7). Each transect trends parallel to the existing R1 seismic reflection surveys (the ~50 km Crawchest and 
the ~60 km South Timmins seismic lines) that were conducted in July 2004 by Kinetex Inc., Calgary, as part of the 
Discover Abitibi Initiative (see Snyder et al. 2008 for survey details) and intersect the gold-endowed Porcupine-Destor 
fault (PDF) and the Pipestone fault. The >50 km Crawchest R1 seismic reflection line [h–h'; line 7] stretches from 
Highway 610 (west of Kettle Lakes Provincial Park) to Belisle Lake (southwest of Cochrane), traversing metavolcanics 
of the 2723–2720 Ma Stoughton-Roquemaure, 2717–2711 Ma Upper Kidd-Munro, and 2706–2704 Ma Upper Tisdale 
assemblages, and metasediments of the 2700–2685 Ma Porcupine assemblage. The adjacent ~60 km South Timmins 
R1 seismic line [i–i'; line 8] stretches northward from Bartlett Lake (along Naybob Road) to the Kidd Creek mine 
off Highway 655, traversing the giant Hollinger gold deposit and fault-bound metavolcanic and metasedimentary 
deposits of the Upper Kidd-Munro (which hosts the Kidd Creek volcanogenic massive sulfide (VMS) deposit), Upper 
Tisdale, Porcupine, and the 2679–2669 Ma Timiskaming assemblage. The seismic data from both seismic lines were 
reprocessed to a depth of ~36 km (cf., ~15 km depths sections of Snyder et al. 2008). Broadband MT stations were 
deployed along the entirety of each transect, including the h–h' Crawchest and i–i' South Timmins seismic lines, 
resulting in conductivity sections across the giant Timmins-Porcupine gold camp.

The Timmins-Porcupine gold camp is the largest Archean orogenic gold camp on earth (>75 Moz gold), characterised 
by multiple world-class intrusion and orogenic gold deposits, including the Hollinger, Dome, Bell Creek, Hoyle Pond, 
and Pamour deposits, which are distributed along strike of the PDF (Bateman et al. 2005, 2008; Dubé et al. 2020). 
The camp is also host to the giant Kidd Creek deposit, an anomalous high-grade Cu–Zn VMS deposit with total past 
production, reserves, and resources to the 9,800-ft level (2,990 m) of 170.9 million tonnes (Dubé et al. 2020). Minor 
Cu–Ni–PGE magmatic sulfide deposits have also been recognised, most notably the Langmuir and Crawford deposits. 
The reprocessed R1 seismic reflection data and new broadband MT sections provide an opportunity to reevaluate 
the structural evolution of the Timmins-Porcupine gold camp, a region characterised by structural and rheological 
discontinuities, competency contrasts, and early-stage folds with associated fracture and fault networks. Each transect 
also traverses the gold-endowed PDF, enabling comparisons with moderately endowed segments of the PDF (cf., Folio 6: 
Matheson transect) and the Cadillac–Larder Lake fault (cf., Folio 2: Chicobi and Malartic transects; Folio 3: Rouyn–
Noranda transect and Folio 4: Larder Lake transect).

The reader is referred to publications by Snyder et al. (2008, 2009) for interpretations of the Discover Abitibi 
Initiative R1 Crawchest [h–h'; line 7] and South Timmins [i–i'; line 8] seismic sections. Refer to Adetunji et al. (2024) 
for an interpretation of the reprocessed seismic data [h–h' and i–i'] and the new BBMT data [H–H' and I–I'].

Crawchest and Timmins transects

Folio 7

Figure 7.  Geological maps of the world-class Timmins-Porcupine gold camp within the Abitibi greenstone belt (southern Abitibi 
subprovince) in eastern Ontario, showing the locations of the Crawchest [H–H'] and Timmins [I–I'] R1 seismic and BBMT surveys 
that were conducted as part of the Discover Abitibi Initiative and the Metal Earth program, respectively. Map data sourced from the 
Metal Earth compilations of Montsion et al. (2018; lithological data) and Jørgensen and Gibson (2024; assemblage data).
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The East Swayze [J–J'] and Swayze [K–K'] transects are located in northeast Ontario and traverse metavolcanic and 
plutonic suites of the Swayze greenstone belt, a poorly endowed belt adjacent to the Kapuskasing structural zone 
(Heather 1993; Haugaard et al. 2017; Figure 8). The ~12-km East Swayze transect extends northward along Mallard 
Road (west of Opeepeesway Lake) and consists of R2 seismic reflection [j–j'; line 252] and AMT [J–J'] data that traverse 
metavolcanics and metasediments of the 2734–2724 Ma Deloro, 2717–2711 Ma Lower Blake River, and the 2679–2669 
Ma Timiskaming assemblage. Metasediments of the Timiskaming assemblage, which host the nearby Jerome gold 
deposit (Hastie et al. 2020), are locally bound by the so-called Ridout deformation zone, an east-west domain that is 
postulated to represent an extension of the gold-endowed Cadillac-Larder Lake fault (CLLF). The adjacent ~130-km 
Swayze transect [K–K'] stretches from Woman River Forest Provincial Park [K] to Moore Lake [K'] and encompasses ~89 
km of R1 seismic reflection data [k–k'; line 241] collected along Foleyet Timber Road. The R1 seismic line intersects the 
Ridout deformation zone, Porcupine-Destor fault (PDF), and the Slate Rock fault, and traverses folded metavolcanics 
and siliciclastic metasediments of the 2734–2724 Deloro, 2717–2711 Ma Upper Kidd-Munro, 2717–2711 Lower Blake 
River, and the 2700–2685 Ma Porcupine assemblage. Metavolcanics of the Upper Kidd-Munro assemblage, which are 
locally bound by the PDF, host the nearby Joburke gold deposit. BBMT stations were deployed along the entire transect 
[K–K'], including the k–k' Swayze R1 seismic survey line, resulting in a conductivity section that terminates within the 
Ramsey-Algoma granitoids [K] and the Nat River granitoids [K'].

The Swayze greenstone belt is host to a relatively a small number of base metal occurrences and gold deposits 
(total past production <0.1 M oz. Au) and is considered poorly endowed relative to the world-class Timmins-Porcupine 
and Rouyn-Noranda mining camps. The East Swayze and Swayze geophysical transects consequently provide an 
opportunity to compare the crustal architecture of a poorly endowed greenstone belt with adjacent moderately and 
strongly endowed segments of the PDF and CLLF (cf., Folio 3: Rouyn Noranda transect, Folio 6: Matheson transect, 
and Folio 7: Crawchest and Timmins transects).

The reader is referred to publications by Cheraghi et al. (2020) and Cheraghi et al. (2023) for interpretations 
of the East Swayze R2 seismic [j–j'; line 252] and AMT data [J–J'], and Hill et al. (2021) for interpretations of the 
Swayze BBMT transect data [K–K']. See Harris et al. (2001), Maepa and Smith (2020), and Maepa et al. (2021) for a 
discussion on the controls on gold mineralisation and mineral prospectivity mapping in the Swayze greenstone belt.

East Swayze and Swayze transects

Folio 8

Figure 8.  Geological maps of the Swayze greenstone belt (southern Abitibi Subprovince) in northeast Ontario, showing the 
locations of the East Swayze R2 seismic [j–j'; line 252] and AMT [J–J'] sections and the Swayze R1 seismic MT [k–k'; line 241] 
and BBMT [K–K'] sections. Map data sourced from the Metal Earth compilations of Montsion et al. (2018; lithological data) and 
Jørgensen and Gibson (2024; assemblage data).
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The Geraldton transect is located in central Ontario and consists of the South Geraldton [L–L'] and North Geraldton 
[M–M'] transects (Figure 9). The ~55-km South Geraldton transect [L–L'] extends from Triangle Lake to Atigogama 
Lake and encompasses new R1 seismic reflection data collected along Leopard Lake and Kinghorn roads [l–l'; line 
301]. BBMT stations were deployed along the entire transect [L–L'], including the l–l' South Geraldton seismic 
survey line, resulting in a conductivity section that traverses the metasedimentary and metavolcanic assemblages of 
the Beardmore-Geraldton belt and the boundary between the Quetico and eastern Wabigoon subprovinces (Tóth et al. 
2022). The transect also intersects the Paint Lake deformation zone, which defines the interpreted boundary between the 
Beardmore-Geraldton belt and older metavolcanic assemblages of the Onaman-Tashota belt, namely the 2749–2735 Ma 
Elmhirst-Rickaby assemblage (Lemkow et al. 2005). The adjacent ~53-km North Geraldton transect [M–M'] consists 
of R1 seismic reflection data [m–m'] that was collected from Wilkinson Lake [m; located 13 km southwest of L'] to 
Devanney Lake [m'] along Kinghorn Road. This transect traverses metavolcanic assemblages of the Onaman-Tashota 
belt, including the 2789–2750 Ma Onaman, 2749–2740 Ma Willet, 2749–2735 Ma Elmhirst-Rickaby, and 2724–2720 
Ma Metcalfe-Venus assemblages, and intersects the Humbolt Bay deformation zone (Lemkow et al. 2005). BBMT 
stations were also deployed along the entire transect [M–M'], although the resulting conductivity profile is not entirely 
representative of the complex 3D conductivity anomaly in the transect area.

The Geraldton transect area, in particular the Beardmore-Geraldton belt, is host to a number of small gold deposits 
(total past production <4–5 Moz. Au; Northern Empire, Leitch, Sand River, MacLeod–Cockshut, and Hardrock mines) 
and multiple base and precious metal showings (Mason and White 1986; DeWolfe et al. 2007). The region is also 
dominated by older metavolcanic assemblages (generally >2720 Ma; Lemkow et al. 2005; Tóth et al. 2022) that 
are comparable in age to the 2750–2735 Ma Pacaud, 2734–2724 Ma Deloro and the 2723–2720 Ma Stoughton-
Roquemaure assemblages of Abitibi subprovince. These transects ultimately provide an opportunity to evaluate the 
boundary between the Quetico and eastern Wabigoon subprovinces and facilitate comparisons with more strongly 
endowed regions of the Abitibi subprovince.

The reader is referred to publications by Tóth et al. (2022, 2023) for interpretations of the geology of the Beardmore-
Geraldton belt.

South Geraldton and North Geraldton transects

Folio 9

Figure 9.  Geological maps of the Beardmore-Geraldton and Onaman-Tashota greenstone belts (eastern Wabigoon subprovince) 
in central Ontario, showing the locations of the South Geraldton [L–L'] and North Geraldton [M–M'] R1 seismic and BBMT 
sections. Map data sourced from the Metal Earth compilation of Montsion et al. (2018; lithological data) and the Geological 
Survey of Canada compilation by Sanborn-Barrie and Skulski (2005; assemblage data).
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The ~74-km Sturgeon Lake transect [N–N'] is situated in western Ontario and extends northeast along Highway 599 
from the Winnipeg River subprovince near Valeira Lake to Horizontal Bay within the western Wabigoon subprovince 
(Figure 10). The transect encompasses ~73 km of new R1 seismic reflection data [n–n'; line 331] and ~74 km of 
BBMT data [N–N'] that intersects the Sturgeon Lake deformation zone and the South Sturgeon deformation zone, which 
defines the boundary between the Winnipeg River and western Wabigoon subprovince. North of the South Sturgeon 
deformation zone, within the Sturgeon Lake greenstone belt of the western Wabigoon subprovince, the transect traverses 
metavolcanic deposits of the 2775 Ma Fourbay Lake, 2750–2740 Ma Handy Lake, 2735 Ma South Sturgeon, and the 
2720–2715 Ma Central Sturgeon assemblages (Lemkow et al. 2005; Sanborn-Barrie and Skulski 2005; Ma et al. 2021). 

The Sturgeon Lake greenstone belt, in particular 2740–2730 Ma South Sturgeon assemblage, is host to a number of 
past-producing VMS deposits (e.g., F Group, Mattabi, and Sturgeon Lake deposits; Franklin et al. 1975; Morton et al. 
1991; Galley et al. 2000; Mumin et al. 2007; Ma et al. 2021) and several small gold deposits and occurrences (Parsa 
et al. 2023). These deposits are older and generally smaller than the world-class VMS deposits of the Rouyn-Noranda 
camp in the Abitibi subprovince, which are hosted by metavolcanic deposits of the 2704–2701 Ma Lower Blake 
River assemblage. The new R1 seismic reflection and BBMT datasets provide a framework for comparing differential 
mineral endowment between VMS camps in the Sturgeon Lake and Abitibi greenstone belts. These datasets also 
provide an opportunity to evaluate the geometry of the South Sturgeon deformation zone, which defines the boundary 
between the Winnipeg River and western Wabigoon subprovinces.

The reader is referred to a publication by Ma et al. (2021) for interpretations of Sturgeon R1 seismic [n–n'; line 331] 
and BBMT [N–N'] data. Refer to Parsa et al. (2023) for mineral prospectivity maps of the Sturgeon region.

Sturgeon Lake transect

Folio

Figure 10.  Geological maps of the Sturgeon Lake greenstone belt (eastern Wabigoon subprovince) in western Ontario, showing 
the locations of the Sturgeon Lake R1 seismic [n–n'; line 331] and BBMT [N–N'] sections. Map data sourced from the Metal Earth 
compilation of Montsion et al. (2018; lithological data) and the Geological Survey of Canada compilation by Sanborn-Barrie and 
Skulski (2005; assemblage data).
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The ~215-km Red Lake transect [o–o'] is located in northwest Ontario, extending northward along Highway 105 from 
Perrault Falls within the Winnipeg River subprovince [n], across metasediments of the English River subprovince 
and the gold-endowed Red Lake greenstone belt of the Uchi subprovince, to Beren Lake within the North Caribou 
subprovince [n'; Figure 11]. This transect encompasses ~228 km of R1 seismic reflection data [o–o'; WS2B] that was 
collected in 2000 as part of the Lithoprobe program (see Calvert et al. 2004; Zeng and Calvert 2006 for survey details). 
BBMT stations were deployed along a ~169-km segment of the seismic line between Ear Falls within the English River 
subprovince [O] and Beren Lake within the North Caribou subprovince [O']. These sections intersect the Sydney Lake 
and Pacwash Lake fault zones of the English River subprovince and traverse multiple fault and unconformity-related 
gold deposits of the Meso- to Neoarchean Red Lake greenstone belt. 

The Red Lake greenstone belt hosts some of the largest orogenic gold deposits in Canada (>29.6 Moz. Au), most 
notably the Cochenour (1939–1971, 2021–present) and Campbell-Red Lake (1949–present) gold mines (>17 Moz. 
Au; Malegus et al. 2022), and the newly discovered Great Bear deposit (~6.1 Moz. Au; Pfeiffer et al. 2023). The 
reprocessed R1 seismic reflection data and the new BBMT section provides an opportunity to evaluate the boundaries 
between subprovinces, the lower to upper crustal footprint of gold mineralisation, and the structural setting of world-
class gold deposits.

The reader is referred to publications by Calvert et al. (2004) and Zeng and Calvert (2006) for interpretations of  
the WS2B Lithoprobe R1 seismic reflection data [o–o'] and Adetunji et al. (2023) for interpretations of the R1  
seismic–broadband MT sections.

Red Lake transect

Folio

Figure 11.  Geological maps of the Red Lake greenstone belt (Uchi subprovince) in northwest Ontario, showing the locations of 
the existing Lithoprobe R1 seismic section [o–o'; line WS2B] and the Metal Earth BBMT section [O–O'] with respect to major 
crustal-scale faults and gold deposits. Map data sourced from the Metal Earth compilation of Montsion et al. (2018; lithological 
data) and the Geological Survey of Canada compilation by Sanborn-Barrie et al. (2004; assemblage data).
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The Dryden [P–P'] and North Dryden [Q–Q'] transects are located in southwest Ontario within the western Wabigoon 
subprovince. The ~83-km Dryden transect [P–P'] extends north from Pekagoning Lake [P] to Harman Lake [P'] across 
Mesoarchean basement gneisses and Neoarchean assemblages of the western Wabigoon subprovince (Figure 12). The 
transect encompasses ~74 km of new R1 seismic reflection data [p–p'; line 341] that traverses mafic to intermediate 
metavolcanics of the 2735–2730 Ma Wapageisi and 2720 Ma Boyer Lake groups, and metasedimentary deposits of the 
2705–2695 Ma Stormy Lake group. These metavolcanic and metasedimentary groups are bound by major deformation 
zones, most notably the Mosher Bay Washeibemaga deformation zone and the Manitou-Dinorwic deformation zone 
(Montsion et al. 2021a). BBMT stations were also deployed along the entire transect [P–P'], including the p–p' Dryden 
R1 seismic survey line, resulting in a conductivity section across the Abram-Minnitaki greenstone belt. The ~7-km Q–Q' 
North Dryden transect (located west of P') lies north of the town of Wabigoon along Nursery Road and encompasses 
new R2 seismic reflection [q–q'] and AMT [Q–Q'] data. The transect traverses metasedimentary and metavolcanic rocks 
of the 2710-2695 Ma Thunder Lake group and is bound in the south by the Wabigoon deformation zone (Montsion et 
al. 2018, 2021a).

The Dryden transect area, which encompass the Abram-Minnitaki greenstone belt, is host to several small orogenic 
gold deposits and prospects, including the Goliath and Goldlund deposits, and the Kenwest prospect (McRae 2022; 
Zammit et al. 2022). The Dryden R1 seismic and BBMT sections consequently provide an opportunity to examine the 
tectonic evolution of a poorly endowed greenstone belt. The North Dryden transect also provides an opportunity to 
directly evaluate the footprint associated with gold mineralisation at the Goliath deposit.

The reader is referred to a presentation by Frieman (2019) and publications by Montsion et al. (2021a, 2021b, 
2024) for interpretations of the geology of the Dryden transect area and potential discriminating factors controlling 
mineral endowment.

Dryden and North Dryden transects

Folio

Figure 12.  Geological maps of the Abram-Minnitaki greenstone belt (western Wabigoon subprovince) in southwest Ontario, 
showing the locations of the Dryden R1 seismic [p–p'; line 341] and BBMT [P–P'] sections and the North Dryden R2 seismic 
[q–q'; line 341] and audio-frequency MT [Q–Q'] sections. Map data sourced from the Metal Earth compilations of Montsion et al. 
(2018; lithological data) and Montsion et al. (2021a; assemblage data).
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The ~68-km Rainy River transect [R–R] is located in southwest Ontario, extending north across the Rainy River 
greenstone belt along Highway 71 from the Canada–USA border to Kakagi Lake within the western Wabigoon 
subprovince (Figure 13). The transect encompasses ~33 km of new R1 seismic reflection data [r–r'; line 361] 
that intersects the Quetico deformation zone, which is spatially associated with the Rainy River Cu–Au deposit, 
and the Helena-Pipestone deformation zone. The seismic section also traverses the metasedimentary 2704–2692  
Ma Coutchiching group of the Mather basin and older fault-bound 2775–2716 Ma metavolcanic assemblages of the 
Rainy River greenstone belt. BBMT stations were deployed along the entire transect [R–R], including the r–r' Rainy 
River R1 seismic survey line, resulting in a conductivity section that also traverses the 2723–2720 Ma Sabaskong 
TTG, the older Mesoarchean Morson dome, and the Sabaskong Bay deformation zone.

With the exception of the ~3.7 Moz Au Rainy River deposit (Pelletier 2016), the Rainy River greenstone belt is 
host to few significant mineral deposits. The belt is also dominated by >2716 Ma metavolcanic assemblages, which 
is comparable to other transects in the Wabigoon Subprovince, but older than many metavolcanic assemblages of the 
Abitibi subprovince. The Rainy River R1 seismic and BBMT sections consequently provide an opportunity to examine 
the structural setting of poorly endowed greenstone belt.

The reader is referred to a presentation by Launay et al. (2021) for interpretations of Rainy River R1 seismic and 
BBMT data. Refer to Behnia et al. (2023) for a discussion on mineral prospectivity mapping in the Rainy River region.

Rainy River transect

Folio

Figure 13.  Geological maps of the Rainy River greenstone belt in the western Wabigoon subprovince in western Ontario, 
showing the location of the Rainy River R1 seismic [r–r'; line 361] and BBMT [R–R'] sections. Map data sourced from the Metal 
Earth compilations of Montsion et al. (2018; lithological data) and publications by Launay et al. (2021) and Behnia et al. (2023; 
assemblage data).
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