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Summary 
Long-period magnetotelluric (MT) data were collected at 36 stations in a grid around the Fort à la 
Corne (FALC) kimberlite field and surrounding area of the Trans-Hudson Orogen (THO) in 
Saskatchewan. The aim of the project was to develop an improved understanding of the regional 
lithosphere evolution, kimberlite ascent and diamond formation, and structures that controlled the 
location of kimberlite emplacement. A preliminary 3-D resistivity model is presented which shows 
several crustal and mantle resistivity anomalies. The resistivity model is interpreted in relation to 
the regional terrane boundaries and kimberlites.  

Theory, Methods and Workflow 
A number of electrical anomalies in the crust and mantle have been observed beneath or adjacent 
to kimberlite fields (e.g., Jones et al., 2005; Bettac, 2019; Wang, 2019), suggesting an association 
between kimberlites and anomalous lithosphere structure. The nature of these anomalies and 
their association with kimberlite genesis and ascent is still unclear. To image these features the 
MT method can be used. The MT method uses natural electromagnetic signals to image the 
resistivity of the Earth. This is achieved by recording time variations in naturally occurring low-
frequency electric and magnetic fields. The resulting time series are transformed into apparent 
resistivity and phase curves as a function of frequency. Variations in the resistivity of the Earth 
can be caused by the presence of fluids, partial melts, economic mineral concentrations, and 
exotic mineral phases. The MT method can be used to image these mineral phases and relate 
them to earth structure and mineralization. In this study, data were collected at 36 long-period MT 
stations, with a period range of 1-25,000 s, on a grid centered over FALC (Fig. 1A). A NW trending, 
Cretaceous kimberlite field with over 70 known kimberlite bodies located in the Sask craton 
(Smith, 2008; Czas et al., 2020). The period range used is sensitive to depths from the surface to 
>200 km. The data were used to create a 3-D resistivity model of the Earth beneath the FALC 
field and surrounding THO region in Saskatchewan using the ModEM inversion code (Kelbert et 
al., 2014). This resistivity model will be interpreted using the results of mineral physics 
experiments, geologic data, and the tectonic evolution of the region to produce structural and 
mineral system interpretations. 

Results and Observations 
The 3-D inversion of the MT data is still in progress, and a preliminary model has been obtained.  
A discussion of the primary model features is presented here. The surface of the model is 
characterized by a low resistivity layer which can be identified as the Western Canada 
Sedimentary Basin. The underlying lithosphere has a variable resistivity with a major conductor 
that begins at a depth of ~10 km, close to FALC, which then continues north, and dips to the east 
into upper mantle depths. The location of this feature at the surface is similar to the location of 
the North American Central Plains Conductor (NACP) reported by Jones et al. (2005) north of the 
grid, as shown in Figure 1B. Model resolution studies are in progress to test the degree to which 
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the main features are required by the measured MT data. The model will be interpreted using 
available geological and geophysical data, together with laboratory studies of rock resistivity. 
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Figure 1. A) Tectonic map of Saskatchewan showing the existing Lithoprobe MT sites (black 
boxes) and the 36 long-period MT sites (yellow boxes).  The FALC kimberlite field is show in 
green circle. Red polygon is the from Jones et al. (2005). B) 2-D model produced by Jones et al. 
(2005) from the northern Lithoprobe line showing the NACP (B) and a possible mantle conductor 
(G), as well as other resistivity anomalies. 


