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Reflected and scattered seismic wavefields from the Halfmile Lake orebody, New Brunswick, Canada
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Figure 5 Simulation of shear wave propagation from a specific shot location at Halfmile lake. The wavefields at 0.300s (top) and -
| Undivies 0.550s (bottom) are shown. The gain on these two figures was set to highlight the complexity of the wavefield. The arrow indicates . 01512
B oo T the shot location. The three sulphide lenses are show in red in the background image. The snapshot at 0.3s shows P-S wave-mode
Y — s f _ conversion occurring ahead of the S-wavefront at the deep massive sulphide lens (the downgoing P-wave gets converted to an S- Vertical Radial Vertical
— [ ‘ _‘ , ' = A o2 3 s wave at that interface). The compressional waves travel faster than the shear waves and get converted before the shear wavefront | | | | | |
Figure 1  Geology map of Bathurst Mining camp, modified from Thomas et al. (2000). The 2. NN R \' ol reaches the massive sulphide lenses. The snapshot at 0.550s shows strong S-wave reflectivity from the deep zone and weaker
Halfmile Lake depositis located in the southwest part of the camp (black star) (L ISR lections from: scattering from the lower zone. The stringer zone also produced a strong S-wave reflection before the massive sulphide reflection.
_ _ Y . = Nl \. e The strength of this reflection may not be totally representative of the reality as only a limited number of samples with physical rock
G eo I Og ] Cal Settl n g | 2 JRQN property measurements was available for the stringer zone (same for P-wave simulation shown in Figure 4). These samples were
EANNSES L NN\ : " characterized by velocity and density values close to those measured on massive sulphide samples. In general, the S-wave
reflections are stronger than the P-to-S converted waves and could be possibly easier to detected at surface. Itis important to note o s s e e

; that all wave modes shown in P-wave and S-wave simulations can potentially be recorded at surface. Depth (m) Depth (m) Depth (m) "De

1) 2oo%ist§:22 [mf’ﬂﬂﬂ Figure 8 Processed radial, transverse and vertical components from VSP shot sites A, B, C, and D. Important processing steps
3 D & VS P S U rVey G eom Etl'y included removal of the downgoing waves and rotation of the 3-component data. The radial components point horizontally towards

the shot location whereas the transverse components are orthogonal to that direction (also in the horizontal plane). An AGC was
applied for display purposes. The processed VSP data show prominent scattered and converted P- and S-waves on all three
components from all VSP sites. Several events are annotated: P-P (incident P-wave, scattered P-wave), P-S (incident P-wave,
scattered S-wave), S-P (incident S-wave, scattered P-wave), and S-S (incident S-wave, scattered S-wave). Most of the scattered
and converted waves originate from the deep sulphide lens intersected at the bottom of the borehole. Scattered P-waves are
Legend e 5 particularly continuous on the vertical component from VSP site B. Radial and transverse components are generally characterized
I\D/Ii;);iicteVolcanics : f_ e A 5 by scattered S-waves and P-S and S-P converted waves, but all three wave modes are only observed simultaneously on the radial
Rhyolite Breccia = N P e component from site B. It is important to note that S-wave scattering or S-P converted waves can be expected only if a downgoing
Felsic Volcanics - > ' W TN, S A Sl N S-wave generated at or near the source reaches the orebody. Only VSP site C showed weak downgoing S-waves which were likely

Sulphide Horizon \ Reflections from Deep R et 5 3 e N : . : : :
Stringer Zone Massive Sulphide Zone s Y 5% L N insufficient to produce strong S-S or S-P orebody scattering.
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The Halfmile Lake deposit includes reflective massive sulphide lenses of known geometry, embedded i

hosting stratigraphy. The physical rock and sulphide properties in this environment.are
and mode-converted waves (P-P, P- : Nd-S=P )i
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