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Abstract
In the past decade, significant advancements have been achieved in geophysical exploration techniques for use in mineral exploration, particularly in Volcanogenic Massive Sulfide (VMS) deposits. Various geophysical methods, including seismic, DC, EM, gravity, and magnetic surveys, have demonstrated practical value in VMS deposit exploration. This work provides a concise overview of the application of 2D seismic profiling in the Hawiah VMS deposit located in Saudi Arabia. The Hawiah deposit has been extensively characterized through drilling and conventional geophysical methods, which serve as ground truth data and help constrain our inversion process.

Two profiles were recorded within the study area, with 110 receivers utilized in each profile. Data acquisition involved employing an accelerated weight-drop as the seismic source, with one shot recorded at each receiver location. The receiver and shot intervals for the first and second profiles were 8m and 12m, respectively. First arrival travel times of the recorded data were manually picked and subsequently inverted to generate traveltime tomograms (TTT). These TTTs were then employed as initial velocity models for the early-arrival traveltime inversion (EWI). The EWI results exhibited enhanced resolution in the TTTs; however, they required longer computation times.

One common challenge encountered in EWI applications is the source wavelet. In this study, we extracted the source wavelet from the recorded data, and the initial velocity model and source wavelet were manipulated to mitigate cycle skipping during the EWI inversion. The final velocity model revealed a high-resolution subsurface representation. The influence of the VMS deposit on the traveltime tomograms was found to be minimal, but it became more evident in the EWI tomograms, albeit not as pronounced as initially anticipated. This can be attributed to the geometry of the VMS deposit which has a relatively narrow width (1-18m) and lies at a steep angle (75-90°).
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