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The current trend in geostatistical research has been towards using multiple-point statistics (MPS) to capture information beyond the two-point variogram.  This allows for the reproduction of complex features and ordering of rock types in geostatistical simulations.  Inferring MPS can be challenging and is usually accomplished by using a representative and exhaustive training image (TI).  TIs are difficult to obtain and currently MPS have been used primarily in petroleum applications due to a lack of mineral deposit TIs.  A methodology to create TIs for vein type deposits is presented.  These TIs are generated by mimicking the vein formation process.  TI generation begins with a fracture model that is flow simulated to represent the flow of the ore-bearing fluid through fractured rock.  Areas of the model that have a high flow rate are deemed to be vein and would correspond to areas where there would have been a high flow of ore-bearing fluid.  Once appropriate TIs have been generated, they may be used in MPS simulation. An initial image is generated with two-point statistics derived directly from a TI; then, the realization is iteratively perturbed using multiple normal equations and the covariances between MP events to determine conditional probabilities at each location. The indicator value at each location is updated with a Gibbs sampler.  The proposed approach results in reproduction of curvilinear features seen in the TI, orientations and sizes of veins, and reproduction of lower-order statistics such as the variogram. To test the reproduction of high-order relations, the MP histograms and distributions of runs are compared between the TI and realizations.
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