3D Mohr circle analysis of varying tectonic
mode for predicting dilation at Sunrise Dam

John Miller, Centre for Exploration Targeting, University of Western Australia
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Within the Sunrise Dam gold deposit in the Eastern Gold Fields a series of steep-dipping gold lodes have developed between early formed lower
angle W-dipping ductile shears. These early ductile shear zones are termed the Sunrise Shear Zone and the Cleo Shear Zone (Newton et al., 1998;
Nugus et al., 2005). Two of these steep-dipping lodes, Watu and the Western Shear Zone, appear to propagate at a strike change in the Sunrise SZ
to a more southerly trend (see top figure). The steep-dipping structures step over to a segment of the Cleo SZ that has a more NW trend. This has
been interpreted to represent preferential reactivation of particular segments of the Sunrise SZ during the late stage D; deformation event, with
subsequent development of linking structures between segments of the shear zones that failed. This observation may be relevant for targeting gold
deposits by assessing regional strike changes. This poster assesses the controls on reactivation of the early ductile shears in a D; stress field
proposed by Nugus et al., (2005) (NNW-SSE oriented o, other stresses unconstrained).

The Sunrise SZ and Cleo SZ have been subdivided into 6 different segments (see above figures) - segments 1 and 6 (colored green) appear to have
been reactivated. The lower diagrams have used 3-D Mohr circle constructions to calculate the shear (t) and normal stresses (c,,) acting on the
different fault segments (1 to 6) for both compressional and strike-slip stress fields for 6, oriented 0/ 340 (e.g., Nugus et al., 2005), with different stress
shape ratios considered (¢ = 0, 0.25, 0.5, 0.75, and 1.0; ¢ = (o, - 63)/ (04 - 63)). This has been done to see what effect varying the stress field and
stress shape ratio has on increasing (or decreasing) the probability of reactivating the different shear zone segments. Note that these diagrams do
not include calculations of the direction of resolved shear stress (i.e. which way it slipped). The calculations shown below highlight that for a
compressional stress field segments 1 and 6 will always be preferentially reactivated, with the greatest difference between the northern and southern
segments of the Sunrise SZ occurring at low values of ¢. In contrast for a strike-slip stress field segments 1 and 6 will only be preferentially
reactivated if ¢ is below 0.25 - at higher values of ¢ the normal stress acting on the faults reduce the likelihood of reactivation. Furthermore at higher
values of ¢ (in a strike-slip stress field), the southern segment of the Sunrise SZ would be more likely reactivated instead of the northern segment. The
3-D Mohr circle analysis highlights that ¢ was probably low (i.e. o, close to 65 in magnitude) and such a stress field could easily have caused
switching between strike-slip and compressional behavior with relatively small changes in 6, or 6.
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