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SUMMARY

Micromine is used by exploration, mining, environmental companies, consultants and
government agencies around the world, so its use in geological education provides great
opportunities for students. Here we discuss some Micromine capabilities that we consider can
be most effectively used in geological education. The main results of the Institute of Geology
of Taras Shevchenko National University of Kyiv academic discipline programs analysis are
also discussed.
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Introduction

Micromine is used by exploration, mining, environmental companies, consultants and government
agencies around the world. Ensuring your students are familiar with Micromine Origin & Beyond will
give them the good head start in the mining industry. Micromine has a special Academic Licence that
allows students to experience firsthand the 3D geological and mine modeling software (Academic
Licence Scheme). Micromine’s Academic Licensing Scheme has been introduced in over 115
academic institutions world-wide. Below we review some of the features of Micromine that we
consider can be most effectively used in geological education.

Some Micromine capabilities

Micromine has a wide set of tools for creating various charts, graphs and plots (Figure 1), which are
used for graphical display and analysis of different types of geological data. Thus, Spider Graphs and
Stereonets are used in structural geology for statistical representation of structures, Semi Variograms
and Semi Variogram Maps — in geostatistics for variography analysis, Ternary Diagrams and Quality
Contril Charts — in geochemistry, petrochemistry and other sciences for presentation of laboratory test
results and quality control, etc.
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Figure 1 Micromine charts, graphs and plots
Wireframing and block modeling tools can be used for various geological modeling, including
geological interpretation of geophysical data (Figure 2), creating three-dimensional models of the

earth's surface (Figure 3), resource estimation of mineral deposits, etc. Geological modeling is also
realized using stratigraphic and implicit modeling algorithms.
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Figure 3 Three-dimensional earth's Surface model — DTM (digital terrane model)

In addition, tools for creating and managing spatial geodatabases, surveying, design and optimization
of open and underground mining workings, mining planning can also be widely used in the study of
geological sciences (Figure 4).

200

o
=
>
w
m
N
o
2
m
-
Tonnage (Mt)
T
T
T
T
T
T
T
T
T
T
Strip Ratio

Elevation (m)

J—"

NOVEMBER 2017 “ N

-200 ety o Tl e os

&
Aaa.*‘Ag?o»’yﬁgedﬁoie
= aste Rock C0uerbunden = Stackple to Wil
==IROM to Stxkple ==IROM to Ml - - - Strip Rafia

Figure 4 Mining scheduling (Phase Designs and Mine production schedule) in the Micromine
software
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Analysis of the ESI Institute of Geology of Taras Shevchenko National University of Kyiv
academic discipline programs

The relevance of the implementation of such software products has become even greater after the
introduction of a new educational program for bachelors “Management of Subsoil Use” (Educational
program, 2022). The new program is more in line with the requirements of interested employers,
among which there are more and more large mining enterprises.

Programs of academic disciplines of the Institute of Geology were analyzed in terms of the
Micromine application prospects in the teaching these disciplines. The analysis showed that all
disciplines can be divided into several main types:

(1) Micromine is best applied to the tasks of the education process — for example, “Mineral
deposit modelling”, “Geological exploration”, “Geological and economic assessment of
mineral deposits”, “International standards and evaluation systems for geological
exploration”;

(2) Micromine can be used along with other software — for example, “Digital mapping”, “GIS
programming”, “Geodatabase development”;

(3) Micromine solves only separate (often not basic) tasks, but can still be used — for example,
“structural-paragenetic analysis” (to build structural diagrams), “geochemistry” (to build
geochemical, petrochemical diagrams and quality control of analytical data);

(4) More specialized softwares are preferable to use, but in their absence Micromine may be of
limited use — for example in the "Theory of geophysical information processing" there are
specialized software products designed to process and interpret geophysical data, but
Micromine can be used for combining and visualization and geological interpretation;

(5) Not suitable for some disciplines — for example, “Ukrainian literature”, “Land law”,
“Paleontology”, etc.

The main results of the analysis of academic discipline programs in terms of prospects for the use of
Micromine in the educational process are shown in the diagrams (Figure 4-6). As can be seen, in
general: (1) students of later years will be able to use Micromine more often; (2) Geology and
Geoinformatics have a great prospect from academic disciplines; (3) from Micromine modules the
most demanded are expected to be Core (Visex), Exploration and Frame Modeling.
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Figure 4 Using Micromine for Students of Different Years

XVI International Scientific Conference “Monitoring of Geological Processes
and Ecological Condition of the Environment”

15-18 November 2022, Kyiv, Ukraine




Monitoring’2022 EAGE

“ = Geology
‘ = Geoinformatics
= Oil and gas geology
Geophysics
' = Geochemistry, mineralogy, and petrography

= Land and property valuation
= Hydrogeology and engineering geology

Figure 5 Using Micromine for Different Geological Disciplines

Figure 6 Using Micromine Models for geological education
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Conclusions

Analysis of the academic discipline programs showed that Micromine can be used to varying degrees,
but for a wide range of geological disciplines. Exploration and wireframing seem to be the most used
in teaching, besides the core. Geology and geoinformatics, as academic disciplines, have the most
promise. For bachelors of the second, third year and for masters Micromine will be the most useful to
acquire and train professional skills. Confirmation of practical skills in the Micromine facilitates and
accelerates the process of teaching, learning and receiving good offers from the best domestic and
international employers.
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