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Phd: Anàlisi estructural de la zona de les Nogueres (Pirineus Centrals) / Structural Analysis in the Nogueres zone (Central Pyrenees). Advisor: Antonio Teixell Cácharo 

This thesis memoir is divided in three parts. In the first part, a structural analysis of the Nogueres Zone, at the leading edge of the Axial Zone antiformal stack of the central Pyrenees, is performed by means of geological mapping (1:25000 scale) and 13 serial cross-sections. This part also includes a study of Tertiary intramontane molasse (Upper Eocene – Oligocene), which is syn-tectonic with respect to late deformation.

Analogue modelling with granular materials (loose sand and glass microbeads) of unconformable sequences is developed in the second part, focussing on tectonic inversion processes affecting pre-orogenic basins. The third part presents a valoration of the applicability of restoration and kinematic modelling software (2DMove and RampeEM) to complex thrust structures.

In the Nogueres Zone, the pre-orogenic Stephano-Permian basins exerted a major control on the compressional deformation. The presence and dimensions of these basins conditions the location and size of thrust sheets, and enhance the distinction of three main thrust units (Orri, Erta and Nogueres thrust sheets), according to criteria different from those used by previous authors. An east-west division of the Nogueres Zone can be done, reflecting changes in thrust sheet dimensions and stacking, bounded by complex transfer zones. On the other hand, according to the position and emplacement chronology, I have differenciated three groups in the Nogueres thrust sheet: a lower group (la Costera, Sta. Bàrbara, Arcalís – Espaén i Hostalets – Adraén), a middle group (Gotarta, Erdo – Castellgermà, Freixe i Montsec de Tost) and an upper group (Castells). The location of Stephano-Permian basins and the nature of the Hercynian basement are not key elements in this division, as basins are irregularly distributed and changes in basement facies occur in an east-west direction. Tertiary conglomerates can be divided in three lithostratigraphic groups, with upwards decreasing deformation, related to high angle thrusts and backthrusts associated to underlying Erta and Orri thrusts. Sandbox modeling reproduces backthrusts, constituting a good analogue of the tectonic inversion of basins with unconformable sequences.

The application of the aforementioned computer algorithms to natural and experimental cross-sections is a good analytical tool, but shows limitations. Forward modelling results in excess distortion of imbricate systems due to internal deformation being indiscriminately transmitted to thrust hangingwalls, and during restoration, it becomes necessary to proceed by parts to minimize cumulative error. Hence, specific workflows are designed for kinematic modeling of the study structures.

Full PhD (105 Mb PDF)

Publications and scientific documents: 

• A. Barnolas, I. Gil-Peña, E. Saura & A. Teixell. Memoria explicativa y cartografía geológica de la Hoja 214 (Sort) del mapa geológico de España E. 1:50.000, MAGNA, ITGE. In press.

• A. Barnolas, A. Robador, E. Saura & A. Teixell. Memoria explicativa y cartografía geológica de la Hoja 253 (Organyà) del mapa geológico de España E. 1:50.000, MAGNA, ITGE. In press.

• E. Saura & A. Teixell. Complex 3-D Inversion Geometries at the Laeding Edge of an Antiformal Stack: Field Studies and Forward Modelling. AAPG International Conference and Exhibition, Official Program, A85, 2003

• E. Saura & A. Teixell. Relación entre los conglomerados oligocenos y la estructuras tectónicas de la zona de Les Nogueres (Pirineo central), Geotemas, V2, 201-203, 2000

Participation in Research Projects:

• Geometría de la estructura frontal de la Faja Plegada de Cuba: estudio de líneas sísmicas y construcción de cortes compensados. Funding Enterprise/Administration: _____________________ Participant Entities: ICTJA-CSIC and Repsol-YPF (CUPET in Cuba). 2005. Responsible Researcher: Jaume Vergés

• Estudio cartogràfico y estructural de la zona de Los Nogueres (hojas y de Sort y Organyà). Funding Enterprise/Administration: ITGE, Ministerio de Medio Ambiente. Participant Entities: ITGE y UAB. 1998-2000. Responsible Researcher: Dr. Antonio Teixell

• Modelización e interpretación de estructuras tectònicas: controles geomètricos, dinámicos, cinemáticos y reológicos de la deformación (MIET). 

Funding Enterprise/Administration: Ministerio de Ciencia y Tecnología. Participant Entities: Unitat de Geotectònica, dept. de Geologia, UAB. Periode. Responsible Researcher: Dr. Jordi Carreras

Participation in Conferences: 

• E.Saura y A. Teixell. Control on the structural style of tectonic inversion by basin architecture: an example from the Pyrenees (NE Spain). Oral Presentation. 32nd Internacional Geological Congress. Florence (Italy). August 2004

• E.Saura, H.A: Koyi y A. Teixell. Deformation of unconformable sequences: a field case study and preliminary analogue modelling. Poster. Geomod 2004. International Conference. From Mountains to Sedimentary Basins: Modelling and Testing Geological Processes. Emmetten (Swizerland), June 2004

• E. Saura & A. Teixell. Complex 3-D Inversion Geometries at the Laeding Edge of an Antiformal Stack: Field Studies and Forward Modelling. Poster. AAPG International Conference and Exhibition. Barcelona (Spain), September 2003 

• E. Saura & A. Teixell. Relación entre los conglomerados oligocenos y las estructuras tectónicas en la zona de les Nogueres (Pirineo Central). Oral Communication. IV Congreso del Grupo Español el Terciario, Tremp (Spain), September 2000 

Links: 

Nogueres Project

Antonio Teixell Cácharo, Universitat Autònoma de Barcelona

Departament de Geologia, Universitat Autònoma de Barcelona

Recent Earthquakes Activity in the World, USGS
