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A simplified 3D model was constructed in order to test the software FLAC3D. The model consists of a low-permeability basement layer overlain by a
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Fig. 2. Distribution of basement faults in the study area as interpreted from the aeromagnetic data from Card et al. (2010). Rose diagram of

basement faults illustrating three dominant orientations. Maximum: 1.00516e-10
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Fig. 6. Sectional plots of fluid flow vectors (left) and shear strain development (right) for each model after
0.1% shortening. Black arrows indicate the direction of fluid flow and length of arrows indicates
magnitude of Darcian fluid-flow (m/s). Shear strain is recorded by y (gamma) values.
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430000 440000 450000 460000 470000 480000 490000 500000 510000 520000 530000 7 one Fig. 5. 3D geometry and related sectional views of the initial geometries of four simple models. Black arrows show the _ :
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Za (s 1T M 0O d el I | N g resu I t S 1) Ageneralized 3D model of the southeastern part of the Athabasca Basin has been constructed using the drill-
o /&@ AN\ ! - ) hole log data, maln_ly shpyvmg k_ey geo_loglcgl surfaces |.e.,_unc_:onfo_rm_|ty. | | |
e o B JNARE MFd B Darcian flow vector Shear strain 2) Faults have been identified using an iterative approach first identifying potential fault lineaments using the
‘W.loyd F ilnnium e basement geophysical signature, and then checking if these linear features have any spatial relationship to
SN . offsets of the unconformity surface.
3) The unconformity surface in the 3D model shows an approximately NE-trending zone of elevated topography
associated with the Phoenix/McArthur River deposit trend.

. 4) A simplified 3D model of the Athabasca Basin also has been constructed using FLAC3D to test the software.
Bz Several scenarios have been tested to explore the coupled interaction between fluid flow and mechanical
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4.5000E-02 5) During compressive deformation, fluids migrate up the fault. This is due to the rapid increase of pore pressure
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3000002 in the low-permeability basement, the fault being an area of dilation and low fluid pressure relative to the
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2 0000E 02 surrounding rocks from which pore fluids cannot easily escape.
1gon=0p 6) Flow patterns are almost the same among the models. However, the model with the most shallowly dipping
P fault has greater flow rates than the other models. This is due to the fact that the shallowly dipping fault

undergoes more dilation because its orientation is closest to the direction of the maximum principal stress.

The model with offset on the fault also shows a greater flow rate; this needs to be more fully explored but
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Fig. 4. Block model constructed in FLAC3D showing the s s
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o e oslcamme Fig. 3. Contour maps showing the elevations of the sub-Athabasca unconformity in the /) The fault zones represent the most significant loci of shear strain in all models; the dip of the fault also
study area. The red solid line shows the approximately northeast-trending basement strongly controls the orientation of the high strain zone which propagates into the sandstone.
54'N topographic ridge associated with the Phoenix/McArthur River deposittrend. _ _ _ _ o _
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