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Some aspects of resource model validation
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SUMMARY
For modeling and resource estimating of mineral deposits, control of the correctness the resource
model is very important. There are a lot of methods for identification and elimination critical errors,
including the application of incorrect methods in modeling and resource estimation. Geological objects,
in particular mineral deposits, are highly complex, so a model created on the basis of a limited set of
data cannot be true. It should reflect the individual properties and parameters with enough sufficient to
solve actual practical problems. It can be achieved using an optimal set of verification procedures at
different stages of creating a resource model.
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Introduction
Geological objects, in particular mineral deposits, are highly complex, so a model created on the basis
of a limited set of data cannot be true, but it should be enough accurately reflect the source data, and
correspond to concept of the mineralization distribution and the deposit geological structure (geological
interpretation). To afford a sufficient reliability degree, various procedures for resource model
verification are used.
Theory and Examples
Verification procedures should be applied already at preliminary stages, such as the creation of
composites (composite samples), the creation of an empty block model, etc. [2].
Compositing – the declustering method, which provides the comparability of the influence of samples
with different lengths on statistical estimates and consists in recalculating the grades at intervals of a
fixed length. Compositing leads to a change the statistical characteristics of the distribution, including
a decrease the dispersion, change the mean and anisotropy. The compositing quality is determined by
minimizing the influence of this procedure on statistical distribution indicators. Verification of the
operation is performed by comparing the grade distribution and statistical parameters on the source data
and on composite samples (Figure 1).

Figure 1 Content distribution of the samples and ore intervals (composites)
For creating a block model is important to choose the size of the parent blocks and sub-blocking
parameters, which are used to more accurately follow the shape of the ore bodies. Checking the choice
of optimal parameters is carried out by comparing the volume of the block and frame models.
The choice of interpolation parameters of the commercial component grades in the block model is
performed using variographic (geostatistical) analysis. To control the variogram quality and
interpolation parameters, a cross-validation procedure can be used. It consists in the sequential
exclusion from source data set of each sample and the calculation of its parameters using theoretical
variogram.
The resource model validation is performed at the local and global levels. For local verification, a visual
comparison of the block model with values in samples is used; for a global one, histograms, graphs,
statistical parameters of the block model and composite samples are compared [1-3].
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The resource model in whole should reflect the main grades in the sampling data set. The expected
average grade in a block depends on the value of the mean, mode, median, etc. In all domains, obtained
mean should be similar to the original average (Figure 2).

Figure 2 Comparison of statistical parameters using a box-and-whisker plot
The interpolation process has a smoothing effect, because the estimated mean of the grade in each block
of the model is a weighted mean of the grades in nearby samples. In each domain, the resulting
histogram should be similar in shape to the original histogram, with a certain degree of flattening and
normalization (Figure 3).

Figure 3 Comparison of grade histograms for sampling and composites
Visual inspection in section and plan allows to compare the block model grade distribution to the
original sample grades. This is carried out by simultaneously displaying in a view block model shear
and sampling results (Figure 4). Block grades should reflect the tenor of local sample grades and
boundary conditions.
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Figure 4 Visual checking of block (resource) model
In addition to those already mentioned is reasonably to carry out additional validations, which include:
building scatter plots of grades (model and sampling), quantile-quantile plots, comparison with
theoretical expectation, evaluation of kriging efficiency and regression line [4].
To validate the resource model is effective to compare with the results of mineral resource estimates
using other methods, including traditional ones, as well as with the results of operational exploration
and mining.
For example, the results of grade interpolation can be compared using various methods, including
kriging and Inverse Distance Weighting method (IDW) [6]. This allows you to avoid critical errors in
the interpolation process and determine the method that is most suitable for the deposit.
In comparative resource estimation, it is necessary to analyze the change in the parameters of average
grade and tonnage from cut-off grade and explain type of the dependence.
When comparing with the results of previous mineral resources estimates, special attention should be
paid to the change in input data: analytical results, methods and parameters of interpolation, etc.
The criterion for comparing the block modeling results and resource (reserves) estimation results by
traditional methods is the degree of coincidence of the main estimated parameters: mineral resources
and average grade of commercial component.
Comparison of the resource estimation results with the operational exploration data at the developed
deposits determines the degree of quality of the performed estimation. At the same time, it is necessary
to take into account ore loss, dilution, losses during processing at the factory.
Conclusions
Tools and methods for the resource model verification are numerous and various. The number of
procedures for verification the results of modeling and resource estimation and their set for each object
depends on the characteristics of the deposit, the modeling methodology, etc. The main purpose of such
control is to ensure the required significance level of the modeling results, depending on the actual
practical problem.
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