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S03 Seismic Scattering and Absorption, Ambient Noise, and Monitoring Earth’s Structure

 

AS25-1005 

Exploring The Subsurface Structure: Seismic Refraction Tomography 

at Lousal Mine—Portugal

Ines Hamak1, Pedro Teixeira1, José Borges1, Ivan Koulakov2,3, Rui Oliveira1, Bento Caldeira1, Mourad Bezzeghoud1, João- X. Matos4, 
Sofia Andringa5

1	 CREATE Center for sci-tech Research in EArth sysTem and Energy- Earth Remote Sensing Laboratory EaRSLab, Physics Department ECT- University 

of Évora, Évora, Portugal
2	 Skolkovo Institute of Science and Technology Skoltech-, Moscow 121205, Moscow, Russian Federation
3	 Trofimuk Institute of Petroleum Geology and Geophysics SB RAS-, Novosibirsk, Novosibirsk, Russian Federation
4	 Nacional Laboratory of Energy and Geology LNEG, Campus de Aljustrel, Aljustrel, Portugal
5	 Laboratory of Instrumentation and Experimental Particle Physics LIP, Particle Physics, Lisbon, Portugal 

Muography was first applied in Portugal through the LouMu project, a collaboration among various institutions. A previous study used 

this method to detect the Late Variscan NNE-directed Corona fault at Lousal Mine (Iberian Pyrite Belt, SW Portugal), revealing its lo-

cation and brittle deformation, later confirmed by the velocity model. The project integrated seismic refraction to image the subsurface 

and validate the muography-derived density model.

Seismic imaging used an unconventional 3D setup with 256 surface shot points in a 45 m × 45 m grid and 48 geophones arranged in an 

H-shape inside the Waldemar mine gallery. This innovative arrangement ensured comprehensive ray coverage, overcoming limitations 

of previous 2D surveys that were unable to fully reveal the targeted structure. The generated model accurately constrained the main 

fault extension, showing strong correlation with geological structures and enabling the identification of secondary faults.

The innovative acquisition geometry required ATOM3D software to account for the unique geophone-source arrangement, highlight-

ing the novelty of our approach and its impact on future geophysical investigations.
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