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ABSTRACT

The ultimate goal of this work is to characterise the arrangement of mineral phases
using 2D images. Three simple indices are defined in order to quantify their 2D connectivity
and spatial distribution. Ultimate eroded construction is used to model grain clusters. First,
Monte-Carlo simulations of 2D random images permit the testing of index sensitivity to the
surface area fraction, the shape and the distribution of particles in terms of the percolation
threshold. This allows us to define three normalised indices for rock phase characterisation.
The results are in good agreement with the morphological characteristics of the studied granite
phases. They permit a comparison and a quantification of the 2D spatial arrangement of the
phases which are under the percolation threshold.
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INTRODUCTION

The spatial arrangement of minerals in igneous rocks such as granite results from the
crystallisation processes that occur during rock genesis. Thus, it is of very high importance for
the location and the connectivity of the microporosity to quantify the mineral spatial
arrangement. The study of these rock properties, which control the transport and the alteration
processes, extends to many practical applications such as geothermal energy extraction and
nuclear waste deposit. The aim of this paper is to define and to test simple indices in order to
characterise the spatial arrangement of mineral phases using 2D~images.

Mineral phases are composed of crystals that are 3D convex entities. In the present 2D-
image analysis, \ve have defined a grain to be a 2D section ofa crystal and a cluster to be a set
of adjacent grains of the same mineral phase. Thus, the 2D-irnage of a mineral phase is
composed of grains and clusters which are called particles. They can be convex or non-convex
(Coster and Chennant, 1989). The question then is how to locate grains in non-convex
particles on 2D-irnages of core sections. We have chosen to treat this problem using the
concept of ultimate eroded (UE) construction. The UE determination in a non-convex particle
is based on the fact that each of its convex part gives one UE (Coster and Chermant, 1989).












