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Purpose. To research and find the most effective method of creating objective
typification of sections of the coal seam cg of the Dniprovska mine field of different thickness
according to germanium concentrations, based on the analysis of the clustering results.

Methodology. The factual basis of the work was the results of 347 germanium
analyzes performed in the central certified laboratories of production geological exploration
organizations of Ukraine from the material of reservoir samples obtained by production and
scientific research enterprises and organizations and measurements of reservoir thickness. In a
number of cases, they were supplemented with analyzes of reservoir samples taken by the
furrow method from duplicate cores and mine workings. Concentration of germanium content
was determined by quantitative emission spectral analysis. 7% of duplicate samples were sent
to internal laboratory control. 10% of duplicate samples were subjected to external laboratory
control. The quality of the results of the analyzes (correctness and reproducibility) was
evaluated as the significance of the average systematic error, which is tested using the
Student's criterion, and the significance of the average random error, which is tested using the
Fisher criterion. Since the above-mentioned errors at the significance level of 0.95 are not
significant, the quality of the analyzes is recognized as satisfactory.

Findings. Previously, the authors considered and investigated the distribution patterns
of individual elements in oil and coal seams [1-9]. In order to develop a methodology for
choosing the most effective method for creating objective (natural) typification of sections of
the c6 coal seam of different strength according to germanium concentrations, the general
sample, taking into account the number of samples, was divided into 10 private samples, the
main characteristics of which are shown in Table 1. To perform cluster analysis in the
professional software platforms "STATISTICA" and "SPSS" a family of hierarchical
agglomerative methods, two-input pooling and iterative divisive method of averages is
offered.

Table 1
Main characteristics of private samples of germanium concentrations
Private samples | 1 2 3 4 5 6 7 8 9 10
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Number of | 36 | 42 | 22 | 21 | 28 | 43 | 57 | 46 | 29 | 23
samples
Normalized 0,76 | 0,57 (0,49 |0,43|0,35|0,27 0,21 (0,17 | 0,15 | 0,11
median values of
Ge content

As a result of the conducted research, it was established that the use of the weighted
centroid median method of cluster analysis, which is implemented in the professional
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statistical software platforms "STATISTICA" and "SPSS", is the most optimal for a
researcher free from subjectivity to divide the sections of the coal seam c6 of the
"Dniprovska” mine field by germanium content on taxa. Constructed dendrograms of
clustering of c¢6 coal seam sections by germanium content can be used as a basis for the
development of natural typification of coal seams of the Dniprovska mine for their subsequent
geological and economic assessment. This, in turn, will make it possible to make maximum
use of already available information and to interpret the obtained results in geological and
genetic concepts, which will provide the opportunity to use it for the comprehensive use of
mineral raw materials and to solve strategic issues of sustainable development of Ukraine.
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