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The Abitibi subprovince • Contains several world-class and many smaller, economic base and precious metal 

deposits • Known deposits total >150 Moz Au and ~775 Mt polymetallic ore from VMS

Presentation Outline
• Strong differences of metal endowment

between the Abitibi (>150 Moz of Au) and the
Wabigoon subprovince (<10 Moz of Au)

• Elucidate the factors contributing to variable

metal endowment in greenstone belts:

- Differences of crustal architecture?

- Differences of fault geometry?

- Compilation and integration of surface geology 

with a range of geophysical data sets                                                           

(e.g., seismic, MT, gravity, airborne magnetic)

- World-class deposits are they related to specific 

geophysical signatures?

• Comparing at crustal scale endowed and less 

endowed greenstone belts:

I  - Rainy River greenstone belt (less 

endowed)

II - Timmins mining camp (world-class gold 
deposits)

Monecke et al., 2017
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I- Crustal architecture of the Rainy River 
greenstone belt and the Quetico 
deformation zone

Wabigoon subprovince – Rainy River transect

Modified from Montsion et al., 2018
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Rainy River transect – Regional geology

R1 seismic line R2 seismic line

Stratigraphic section

Rainy River transect – Regional geology
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Upper crust:
• Weak seismic reflectivity 

• Reflectors (sills/dikes?) dip toward to the S    
in the northern part and toward to the N in   

the southern part (Dome-and-keel structure?)
• Lower limit of the RRGB at ~5-9 km

Lower crust:
• Weak seismic reflectivity 

• Subhorizontal reflectors
• Ductile homogeneous crust?

• Moho at ~37 km

Middle crust:
• Reflective crust between 9 and 15 km

• Less reflective domains = probable 
intrusions

• Interlayered mafic and TTG gneiss
• Depth extent of faults ~12-15 km

Crustal architecture of 

the RRGB –

R1 seismic profile

Crustal architecture of the RRGB – R2 seismic profile
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Crustal architecture of the RRGB – Full crustal seismic and MT

Upper crust:
• Resistive crust (R1, R2 and R3 

anomalies) 
= Greenstone belts

• Subvertical relatively conductive corridor 
(C2) = depth extension of the Qdz?

• Conductive zone to the South (C1)
= Ni-Cu Dobie ultramafic intrusion

Middle and lower crust:
• Conductive lower crust

= TTG gneisses
• C3 conductive anomaly                         

= Gneissic dome related to Morson
gneissic dome on surface?

Rubingh (2020)

Matheson transect:
• Deep rooted PDdz (⁓30km)
• Faults are steep
• A deep-crustal conductive corridor connects the lower crust with the

surface geology
• Existence of a deep seated mineralizing system – PDdz
• Gold deposits on surface

Rainy River transect:
• Limited depth extension of the Qdz (~12 km)
• Faults are listric at depth
• Moderate conductive corridor = moderate alteration and

fluid flow
• Absence of a deep seated mineralizing system
• Absence of gold deposits on surface

Haugaard et al., 2021

Effects of fault geometry on gold endowment? – Comparison with the Matheson transect
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II- Preliminary interpretation of Timmins 
AMT data

Dubé et al., 2017

Stratigraphic section
Timmins – Regional geology
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Timmins - AMT Data

• 250  AMT stations

• Newmont – 150

• Canada Nickel – 59

• Inter. Expl. & Prospectors – 24

• Pan American Silver – 18

• Investigate the upper crustal                       

level (up to 5 km)

Depth slices from the final 3-D model showing conductivity structures as 
they relate to mineral deposits and large scale geological structuresGeological map showing AMT data 

locations and deposits
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AMT - Depth slices

Depth slices from the final 3-D model showing conductivity structures as 
they relate to mineral deposits and large scale geological structures
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Depth slices from the final 3-D model showing conductivity structures as 
they relate to mineral deposits and large scale geological structuresGeological map showing AMT data 
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Depth slices from the final 3-D model showing conductivity structures as 
they relate to mineral deposits and large scale geological structures

Geological map showing AMT data 
locations and deposits
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Depth slices from the final 3-D model showing conductivity structures as 
they relate to mineral deposits and large scale geological structuresGeological map showing AMT data 
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Depth slices from the final 3-D model showing conductivity structures as 
they relate to mineral deposits and large scale geological structures

Geological map showing AMT data 
locations and deposits
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Depth slices from the final 3-D model showing conductivity structures as 
they relate to mineral deposits and large scale geological structures

Geological map showing AMT data 
locations and deposits
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AMT - Depth slices
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Depth slices from the final 3-D model showing conductivity structures as 
they relate to mineral deposits and large scale geological structuresGeological map showing AMT data 

locations and deposits
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Depth slices from the final 3-D model showing conductivity structures as 
they relate to mineral deposits and large scale geological structures

Geological map showing AMT data 
locations and deposits
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Depth slices from the final 3-D model showing conductivity structures as 
they relate to mineral deposits and large scale geological structures

Geological map showing AMT data 
locations and deposits
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Geological map showing AMT data 
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Resistive Upper CrustResistive Upper Crust

AMT - Vertical slices
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Resistive Upper Crust

Resistive Upper Crust

Resistive Upper Crust

C1

C1

C1

C1

Large scale electrical conductors spatially related to the main gold deposits of the 
Timmins camp:

• Graphitic rich layers in argillites and carbonaceous interflow sediments that 
may have had important controls on the position and orientation of mineralized 
shear zones which locally exploit them (Rhys 2012)

• Graphitic-pyrite alteration zones associated with Qz-gold bearing veins                  
(“grey zones” in Hoyle Township)

• Altered ultramafic intrusions (Hersey Komatiite), serpentinization with formation 
of magnetite 

• Combination of several lithological/structural features? Qz-gold veins

Graphite rich layersUltramafic rocks (Hersey komatiite)

Potential causes of the conductive anomalies  

Resistive Upper CrustResistive Upper Crust

Timmins – petrophysical properties
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Resistive Upper CrustResistive Upper Crust

Timmins – petrophysical properties

Resistive Upper CrustResistive Upper Crust

Timmins – petrophysical properties
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Resistive Upper CrustResistive Upper Crust

Timmins – petrophysical properties

Resistive Upper CrustResistive Upper Crust

Timmins – petrophysical properties
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Resistive Upper CrustResistive Upper Crust

Timmins – petrophysical properties

AMT Timmins - Summary
• Conductive anomalies are spatially 

associated with known mineral deposits:

- Large scale east-west trending conductive 
anomaly through the Hoyle Pond, Owl Creek 
and Bell Creek deposits (“new mines trend”).

- Another conductivity anomaly lines up well 
with the PDdz as it extends from east to 
west especially at depth between 250 m and 
650 m

- Dome and Hollinger deposits related to 
folded conductive anomalies: folded 
graphitic layers of the Krist formation

• Presence of another east-west trending 
conductive zone North of the Hoyle Pond 
deposit

• Conductive anomalies highlighted by AMT 
data are likely related to graphitic faults 
occurring in the Timmins camp

• These faults are spatially associated with high 
grades of gold

• Altered and mineralized mafic volcanic rocks 
(“Grey zones”) are also characterized by lower 
values of electrical resistivities                             
= low grade mineralization
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Thank you for you attention
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