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Research Questions 
How do the different lithologies that make up the Foy Offset Dyke relate to each other and to the Sudbury Igneous Complex (SIC)? 
How was the Foy emplaced, and what is the timing relationship between its various phases? 
• Ore was first discovered in Sudbury in 1883, and yet the origin of the offset dykes remains uncertain. If economic grade deposits 
are to be found in the distal portions of the offset dykes, a better understanding of their formation is necessary. 
 
 

 
Observations 

      

Conclusions 
• There are at least three phases of granodiorite 
that make up the Foy. From oldest to youngest, 
these are: Inclusion-poor, sulfide-bearing, 
inclusion-bearing. 
• The inclusion-poor phase was emplaced much 
earlier in the history of the SIC compared to the 
other two phases. This is a relative comparison as 
the timescales are difficult to estimate. 
• The variation between the inclusion-bearing and 
sulfide-bearing phases is likely due to flow 
differentiation, and was likely subject to a strong, 
forceful flow rather than a slow trickle-down 
emplacement [7]. 
 

    Future Work 
• To complete similar research on proximal sections 
of the Foy to create a more complete picture of 
the formation of the Foy and its various phases. 
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Fig. 1. Simple geological map of 
the Sudbury impact structure 
modified from Hecht et al., 2008. 

Background 
    The Sudbury Impact Structure 
• A 1.85Ga peak-ring or multi-ring impact structure with an 
estimated diameter of over 200km [1-3]. 
• Host to significant Ni-Cu-PGE deposits hosted within the 
embayments, footwall breccias, and offset dykes [4-5]. 
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    The Foy Offset Dyke 
• A radial offset dyke hosted in 
Archean granitoids and gneisses. 
• Varies from 50-400m wide. 
• Composed of three distinct 
phases of Granodiorite   [5-6]: 
inclusion-poor, inclusion-bearing, 
and sulfide-bearing . 

   Field Site 

A B C 

20cm 20cm 

Inclusion-Poor Inclusion-Bearing Sulfide-Bearing 

Grain Size Coarse, ≥1cm Fine, ≤1mm Fine, ≤1mm 

Clast Content <5% >25% 5-25% 

Clast Size ≤2cm ≤2m ≤20cm 

Location Margins of dyke Center of dyke Between IB and IP 

Sulfide Content Low Low High 

Relative Age Oldest Youngest Middle 

Fig. 1. Simplified geological map 
of the Sudbury impact structure, 
modified from Hecht et al., 2008. 

Fig. 3A 

Fig. 2. Field images of the three granodiorite phases described in Table 1. A: inclusion-
poor granodiorite; B: inclusion-bearing granodiorite; C: sulfide-bearing granodiorite. 

Table 1. A comparison of the main differences between the three granodiorite phases 
that make up the Foy. 

Fig. 3. A: Geological map of outcrops recently trenched by Wallbridge Mining Corporation 
north of the intersection of the Foy and Hess offset dykes.  This shows the locations of the 
photographs in Figure 2. The black box marked ‘B’ to ‘C’ shows where inclusions were counted 
(see Figure 4).  Figure 3B and 3C show the orientation of clasts that lie within the black box. 
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    Cross-cutting Relationships 
• The inclusion-bearing phase contains clasts of both phases. The 
sulfide-bearing phase contains clasts of the inclusion-poor phase. 
• The inclusion-bearing phase occurs as thin intrusions in the 
inclusion-poor phase. 
     
    Contact Relationships 
• Inclusion-poor/ host contact: Sharp, quenched margin, with inclusions of host-rock aligned parallel to contact. 
• Inclusion-bearing/ sulfide-bearing contact: Gradational, over a transition zone 1-10cm thick. 
• Inclusion-poor/ sulfide- and inclusion-bearing contact: Varies from a sharp, definitive contact to a gradational 
transition zone 1-10cm thick. Inclusions preferentially aligned sub-parallel to the contact. 

Fig. 4. Shows clast-counting across a transect of the outcrop shown 
in Figure 3. Clasts were counted in 1x1m squares, the location of 
which is shown within the black box marked ‘B’ to ‘C’ in Figure 3. 
Each vertex in the graph represents one of these squares. Here, 
granite, gneiss, mafic, and granodiorite clast counts are reported, as 
well as the total number of clasts and sulfides. 
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