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Optimizing production in oil sands 
reservoirs

Steam Assisted Gravity Drainage (SAGD) production 
method: affected by reservoir heterogeneities that can 
be impermeable layers.

Modified after Fustic et al. (2012)

Sand-on-sand contact

Muddy and
silty layers:
Baffle/barrier

Wightman et al., 2003



Scope & Techniques

Combining provenance-related techniques to clarify the provenance 
and geological model of the McMurray Fm.

Highlighting stratigraphical & geographical provenance changes

Heavy Mineral analysis (optical & Raman)

Detrital zircon U-Pbgeochronology



The McMurray Fm.: a meandering 
river system

Point-bar migration: changes of 
lithofacies: inclined heterolithic 
stratification (IHS)

Hubbard et al., 2011 (Long Lake area) Musial et al., 2012

IHS

Purely fluvial

Tide-influenced

MC~ 1km



The McMurray Fm.: a meandering 
river system

MC: sand with mud clasts

SS1: medium-coarse cross-bedded 
sand (principal reservoir)

SS2: very fine-fine massive to ripple 
laminated sand 

Moreton and Carter, 2015

MC

Modified after Hubbard et al., 2011

IHS



The McMurray Fm.: a meandering 
river system

Moreton and Carter, 2015

IHS

Modified after Hubbard et al., 2011

Hypothetical Heavy Mineral 
assemblages in a point-bar



Applications of Heavy Mineral 
Analysis (HMA)

Same lithofacies(in different drainage systems) can have 
different HM assemblages (if they have different provenance) and 
different reservoir quality is thus possible

Provenance A

Provenance B



Raman spectroscopy: a new 
technique for HMA

Automated analysis

Analysis of silt

Cost & time effective

Info on mineral chemistry:

Raman HMA only instead of 
optical HMA + Microprobe 
analysis (e.g., garnet)


