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Guillermo has 50 years of experience as an exploration and 
mineral resources geologist collaborating with national and 
international companies in the development of exploration 
projects and mining operations of both metallic and 
non-metallic mineral deposits. His experience has been 
mainly in the development of methodologies and application 
of systems based on statistical, geostatistical and operations 
research methods for the estimation and simulation of 
mineral resources and mineral reserves, as well as for the 
optimization of the planning of the long, medium and short term mineral production. 
 
In the last 14 years he has been involved in the integration of the mineralogical, textural and metallurgical 
characteristics of the mineralization of mineral deposits in the deterministic and stochastic spatial models of 
mineral resources and mineral reserves. The main objective of these spatial models has been to increase the 
knowledge of the distribution and spatial variability of mineralization, on the one hand, to establish exploration 
strategies aimed at increasing mineral resources and mineral reserves, on the other hand, to establish 
classification criteria of mineral resources and mineral reserves according to the various types of mineral 
deposits. 

 
"Ore Deposits Spatial Modelling with Uncertainty of the Mineralogical and 

Textural Characteristics of Mineralisation" 

Deterministic and stochastic spatial models of mineral resources and ore reserves of ore deposits are based 
primarily on information from chemical elements or compounds. This information comes from chemical 
analysis of core or chip samples from exploration or production drilling. The chemical analysis represents 
minerals of rock, alteration and mineralization types present in core or chip samples. These minerals may or 
may not be identified during the core and chip geological logging process of exploration or production drilling. 
Consequently, the knowledge of the mineralogical and textural characteristics of various rock, alteration and 
mineralization types of ore deposits are limited. 
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It is essential to know the spatial distribution and variability of the mineralogical and textural characteristics of 
rock, alteration and mineralization types in ore deposits. This knowledge additionally provides a greater 
understanding of the physical and chemical processes involved in their genesis. Having an understanding of 
the genesis of ore deposits will allow the establishment of exploration strategies aimed to increase, on the one 
hand, mineral resources and ore reserves and, on the other hand, economic value of exploration projects and 
mining operations. 

Metallurgical assessments have shown that the metallurgical performance of the mineralisation being 
processed is a direct function of the abundance, liberation, particle size, associations and textures of the 
mineral species. Wherein, the metallurgical performance of mineralisation therefore also has its own spatial 
distribution and variability in ore deposits. The additional integration of the metallurgical performance of the 
mineralisation in the spatial models of mineral resources and ore reserves contributes in the correct 
determination of the metal or mineralogical contents that can be obtained during mineral processing. 

Due to the economic impact of the mineralogical and textural characteristics in exploration projects and mining 
operations, a methodology has been developed for spatial modelling, which takes into account the uncertainty 
of the spatial distribution and variability of the mineralogical and textural characteristics of the mineralisation. 
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