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SUMMARY 

Micromine is one of the world's leading producers of software for the Geological and Mining 
Sector, and has comprehensive solutions for exploration, modelling, resource estimation, 
mine design and strategic scheduling management. The functionalities which are considered 
in this article are with regard to: the geological and economic assessment of mineral deposits 
for the collection and analysis of raw data; statistics; sample compositing; geological 
modelling; geostatistics; wireframe and block modeling; resource estimation; design and 
economic optimisation of open pits and mines; and long and medium-term mine scheduling. 
The use of this advanced software allows users to optimise expenses for geological and 
economic evaluation of mineral projects, and allows them to obtain results in accordance with 
the generally accepted international standards of geological reporting (JORC Code, NI 43-
101 etc.), and modern best practices in geology. 
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Introduction 
 
The scope of geological and economic assessment of mineral projects depends on the level of its 
study: scoping, pre-feasibility or feasibility. The number of steps of geological and economic 
assessment increase with the level of project study. 
 
Current best practices for geological and economic assessment of advanced mineral projects typically 
include the following steps (Bariatska, Geychenko, Safronova, 2018): 

• collection, analysis and three-dimensional visualisation of geological data and other data, 
• statistics, 
• compositing, geological interpretation and wireframing, 
• geostatistics and block modelling, 
• resource estimation and block model validation, 
• open pit and stope optimisation, 
• open pit or mine design, 
• optimal development strategy and scheduling. 

 
Below are the basic tools and built-in functions for each step of geological and economic assessment 
by Micromine software, which is one of the world leaders in this area. 
 
Collection, analysis and three-dimensional visualisation of raw data. 
 
The importance of preparing and analysing raw geological data, and other data, is best illustrated by 
the so-called GIGO concept (Garbage In, Garbage Out). 
 
The geological database for mineral deposits usually contains at least four linked files: Collar, 
Inclination, Assay, Geology or Lithology (Figure 1). Special functions automatically check the 
database for critical errors. This data quality analysis is important for evaluating the quality of the 
resource model (How well…, 2017). 

 
Figure 1 Example of the Geological Raw Database visualisation 
 
Statistics 
 
The statistics of the raw samples show the nature and properties of the distribution of contents, and 
other parameters. More indicative are the statistics separately for the rocks with which the 
mineralisation is associated (Figute 2). 
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Figure 2 Grade Histogram (Bimodal Lognormal Distribution) 
 
Micromine has a wide range of statistical tools, including various charts and plots: Histogram, Box 
and Whisker, Scattergram, Q-Q plot, Shewhart Control Chart, Cumulative Sum Chart, etc. 
 
Compositing, geological interpretation and wireframing 
 
Geological interpretation uses intervals of rocks of interest, or composite samples. The compositing of 
raw samples is performed in accordance with economic and technical parameters (conditions). On the 
basis of composite samples, geological contours (strings), and wireframes of geological bodies are 
created (Figure 3). Micromine has functions for working with wireframes: creating, managing, 
editing, verification, etc. 

 
Figure 3 Wireframes of geological bodies 
Program modules for implicit and stratigraphic modelling have been developed specifically to 
automate geological modelling procedures. 
 
Geostatistics and block modeling 
 
The parameters of the spatial grade distribution are determined by geostatistical interpretation 
(variography) (Figure 4). These parameters are further used for interpolation into a block model, for 
which various methods are provided: IDW (Inverse Distance Weighted), Ordinary Kriging, and 
Multiply Indicator Kriging, etc. (Figure 5). 
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Figure 4 Example of a variogram created in Micromine 
 

 
Figure 5 Block model, colored by the commercial component grade 
 
Resource estimation and block model validation 
 
Block model reporting, using various constraints (by cutoff grades, by ore type, etc.), allows the 
estimation of the project resources (Figure 6). A number of functions, such as cross validation and 
swath plot diagrams, are provided for resource model validation (Bariatska, Safronova, 2019). 

 
Figure 6 Grade tonnage curve based on estimated resources 
 
Open Pit (Stope) optimisation and Pit (Mine) design 
 
Pit and stope optimisation is used to determine the most profitable mine working for a given set of 
economic and technical parameters (Figure 6). Typical optimization input parameters are: production 
rate, cut-off grade, operating and capital cost estimation, slope angles, treatment capacity, recoveries, 
discount rate etc. The most optimal option is then used as a guide for the mine design. The design 
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should mimic the optimized shell (stope) as closely as possible. Micromine has a wide range of tools 
for designing open pits, underground workings and waste dumps (Micromine setting…, 2017). 

  
Figure 6 Pit optimisation (section) and pit by pit diagram 
 
Optimal development strategy, including long-term (and medium-term) scheduling 
 
Mine Scheduling allows us to follow the correct order of mine development activities, and assign the 
required human resources and machinery, whilst maximising mineral resource utilisation. Interactive 
Gantt chart is used to sequencing and linking tasks to define task dependencies (Figure 7). 

  
Figure 7 Mine Scheduling in Micromine 
 
Conclusions 
 
The analysis of the current Micromine tools shows that it covers the necessary operations of the basic 
steps of geological and economic assessment of mineral deposits. As mentioning all of Micromine’s 
features is not possible within a single publication, some actions, such as resource categorisation, 
QA/QC analysis, etc. have been purposefully omitted. It should be noted that the use of advanced 
software and tools, allows us to obtain results that comply with generally accepted international 
standards of geological reporting (JORC Code, NI 43-101, etc.) and current best practices in geology. 
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