Geology and mineralogy of deposits from “Don Camilo”, “La Elvira”, “Los Cardales” and “El Ceferino”, Sierras Septentrionales (Buenos Aires Province) Argentina.

Abstract.

The geology and the mineralogy of claystone from the deposits of reference has been described and discussed in this doctoral thesis. The investigation is divided in two parts: the first one is dedicated to the study of geological aspects, whereas in the second part it is analyzed and discussed the physico-chemical characterization of the clay materials, very useful to support field observations.

The work begins with the location of the geological area, including a brief reference about the general characteristics of Sierras Septentrionales. Later, a panoramic approach about the regional geology is presented, focusing the attention in the middle sector of the studied area of the Tandilia System. A regional geological mapping of this sector was realized based on field observations and geological antecedents, using a Landsat 7 ETM+ (2002) satellite image. The structural scheme was obtained from the analysis of a digital elevation model, generated for this area. Afterwards a detailed geologic map showing the outcrops and open-cast workings identified was produced.

The second part of this thesis tends to establish a mineralogical-physicochemical characterization of the studied claystone which is studied by means of different techniques. In that way structural and spectroscopic aspects related to the sheet silicate are discussed and analysed with structural and spectroscopy features are discussed attending the following analytical techniques: (1) X-Ray diffraction, (2) FTIR Spectroscopy, (3) Cationic exchange capacity (CEC), (4) X ray fluorescence (for majority elements), Inductively coupled plasm (ICP) for the trace elements, (5) scanning electron microscopy (SEM) with dispersive energy accessory for surface chemical analysis (EDAX) as well as different thermal studies in air atmosphere. Moreover iron species behaviour is chemical and essentially analysed in clays and clay minerals using the 86) temperature programmed rediction technique (TPR). Additional studies of (7) stable isotopoes (δ18O and δD) have veen done in clay samples. Likewise, (8) IF and also isotopical studies (δ18O) were performed on quartz veinlets from one of the studied deposits, contributing so to the knowledge of the processes and formation conditions.

All the information in finally used to discuss the genesis of the deposits, suggesting the process steps that led to the studied mineral species and contributing to correlate these claystone deposits with geological units Precambrian (Villa Mónica, Cerro Largo and Las Aguilas Formations) and Ordovician (F. Balcarce) reported in the region.

