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Due to time constraints, this presentation covers only the key activities in subproject 
#1: Basement to surface expressions of deep mineralization and refinement of 
critical factors leading to the genesis of unconformity-related uranium deposits
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Taking a system-wide approach to basement to surface expressions of deep 
mineralization and refinement of critical factors leading to the genesis of 
unconformity-related uranium deposits.
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Project areas: 1) Athabasca Basin (Phoenix, Millennium, McArthur River deposits 
and the Dufferin Lake zone), 2) Thelon Basin (Bong deposit), and 3) Otish Basin 
(Camie River deposit).  
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The Dufferin Lake zone in the south-central Athabasca Basin is underlain by highly 
deformed variably graphitic pelitic gneisses. Foliation and shear zones extend into a 
zone immediately below the unconformity in which graphite has been lost. The goal 
of this project was to provide possible constraints on the processes that might have 
been operating to consume the graphite.
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Raman spectra were obtained from carbon species in shear zones and surrounding 
rocks in the basement, and of the rare carbon species in the RedGreen Zone 
(RGZ). No carbon species were recognized in the bleached zone above the RGZ. 
The distinct G peak, and obvious S1 peaks indicate well-crystallized graphite, 
whereas the presence of D1 and G, and S1 and S2 together indicate poorly-
crystallized carbon, or carbonaceous matter.

In the basement: well-ordered carbon species (graphite) dominate
RGZ zone: where present, mostly amorphous carbon, but appears to be some more 
crystalline carbon species in the upper part of the RGZ
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In summary, and working from the bottom up. The Variably Graphitic Pelitic Schist 
(VGPS) has been affected by retrograde metamorphism, and interaction with fluids 
of various ages along structures. Raman analyses indicate the dominance of well-
crystalline carbon, and fluid inclusions in quartz veins contain N2 and CH4, which 
may have been generated by the breakdown of graphite, micas and feldspars. 
Similar fluids may have escaped upward and acted as reductants.  Wilson et al., 
(2007), Ramaekers and Catuneanu (2013) and Chi et al., (2014) have proposed 
that CH4 may be related to post-ore alteration of hydrocarbons derived from the 
overlying Douglas Formation or Western Canada sedimentary basin rocks.  

The RGZ is texturally similar to the VGPS, and has a similar major element 
composition. However has lost S and C, but amorphous carbon still exists. Aqueous 
inclusions are also seen in quartz veins, that suggest that both the regional basinal
fluid, and an evolved brine linked to U mineralization in other deposits, has 
interacted with these rocks.

The thin bleached zone at the unconformity is the most highly altered, enriched in a 
variety of elements including U and B – dravite, completely depleted in C and S, 
and has likely been affected by fluids over a significant length of time.

Overall, there is textural, geochemical, Raman, and fluid inclusion evidence that the 
carbon species in the basement have been consumed, although this may be linked 
to multiple processes along the PT-t path followed by the rocks, such as retrograde 
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metamorphism, weathering, and interaction with basinal fluids of various types. The 
timing of the generation of C- and N-bearing fluids/gases is not known, but may have 
occurred at the time of uranium mineralization.
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Map compiled from several sources, including:

• Base lithological map and major structures: Jefferson et al. (2007);  Ramaekers et al. (2007); Bosman and Schwab 
(2009); Bosman et al. (2012); Saskatchewan Geological Atlas. 

• Structures in the East Athabasca: Portella and Annesley (2000)
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Regional examination and integration of geochemical data with other components of the uranium exploration model 
can influence mineral exploration.

Key Observations:

1. Geochemical signatures of hydrothermal alteration (Y2/Th, P2O5/TiO2
, MgO/Li, Li), distal alteration (Cu2/Co, U2/Th) and 

focused uranium mineralization (U2/Th) are present in the upper exposed and near-surface units of the Athabasca 
Basin;

2. Geochemical signatures correspond with lineaments and highlight lineament intersections are loci for uranium 
mineralization; and 

3. A distinct but locally stratabound hydrothermal signature that is possibly temporally and genetically related to focused 
uranium deposition elsewhere in the Athabasca Basin is also expressed in the Wolverine Point Formation (U2/Th,
Y2/Th, P2O5/TiO2).
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Overlying the surface projection of the ore body and ore-hosting fault, contents of 
uranium (5.7 ppm U), molybdenum (4.8 ppm Mo), cobalt (5.2 ppm Co), silver (0.98 
ppm Ag) and tungsten (100 ppm W) are elevated relative to background values.  
Likewise, in B-horizon soil, uranium (with maximum concentration of 573 ppb U), 
silver (11 ppb Ag) and tungsten (16 ppb W) are elevated relative to background 
values. 
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