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Abstract 
This paper presents the proceedings of the data analysis of the year and country of mineral discov-

eries with their Nickel-Strunz classes and rarity to enrich our knowledge of the evolution of mineral 
discoveries and their spatial distribution during different periods. Based on the dynamic of mineral 
discovery, three principal periods were identified: (1) Ancient period (up to 1800) of irregular mineral 
records; (2) Sustainable development period (1800–1949) with regular records and a moderate increase 
in the total number of minerals; and (3) Modern period (1950–present) of rapid development. It is 
pointed out that the timeline of mineral discoveries exhibits local anomalies. The positive anomalies 
were linked to the publications of mineralogical encyclopedias and classifications, while the negative 
ones were caused mainly by historical events, suppressing scientific activity. The majority of rock-
forming and widespread minerals were discovered before the 1980s, while the discovery rate of rare 
and endemic species still progresses due to the study of hard-to-reach locations and the introduction 
of high-resolution analytical methods. A comparison of Nickel-Strunz class counts throughout mineral 
history revealed that the fraction of carbonates, oxides, and elements have drastically decreased during 
the Sustainable development period and the Modern period with a minor increase of elements during 
the last period. However, opposite behavior is observed for the phosphates, sulfates, and sulfides, with 
a sudden decrease in sulfates during the Modern period. On the other hand, the fraction of borates, 
halides, and silicates remained unchanged during all periods. Spatial analysis of the data showed that 
the distribution of mineral discoveries on the world map depends not only on the country’s geology 
but also on the area, population, economic development, and general interest in science.
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Introduction
More than 100 new minerals are discovered yearly, with a 

total number of over 5700 minerals approved by the International 
Mineralogical Association (IMA) as of February 3, 2022. This 
number can expand to over 10 000 mineral names, along with 
numerous synonyms and varieties. Thus, the flow of informa-
tion in mineralogy is increasing enormously every year due to 
the discovery of new analytical methods, the study of hard-to-
reach locations, including extraterrestrial space, anthropogenic 
impact on the processes of mineral formation, etc. In addition, the 
open-source databases on mineral diversity, their properties, and 
localities shed new light on understanding the patterns between 
different minerals and have brought mineralogy to a new stage 
of data-driven discovery.

Several resources control the flow of mineralogical infor-
mation. Founded in 1958, the International Mineralogical As-
sociation (IMA) is the world’s largest organization promoting 
mineralogy, including accepting new minerals and nomenclature 
(de Fourestier 2002). In cooperation with the RRUFF Project 
(https://rruff.info/ima/), IMA stores the basic information on 
mineral chemistry, structure, origins, grouping, and references. All 
this information, together with some data on physical properties, 

relationships, and geologic occurrences, is freely distributed by 
RRUFF, covering about 5800 mineral names as of August 2022 
(Lafuente et al. 2015). Probably, the most complete database 
resides on https://www.mindat.org (Mindat.org, Hudson Institute 
of Mineralogy, accessed February 3, 2022) the world’s leading 
authority on minerals and their localities, deposits, and mines 
worldwide. Mindat.org collects, organizes, and shares mineral 
information for the IMA-approved minerals and varieties and 
synonyms.

Various techniques are used to understand the co-evolution of 
the geosphere and biosphere—from cluster diagrams and network 
analysis to frequency spectrum analysis and predictive analytics 
(Morrison et al. 2017). These modern data-driven strategies deepen 
our understanding of mineral co-occurrences and even allow us 
to predict the total number of mineral species occurring on Earth 
today (Hazen et al. 2019).

Statistical analysis and visualizations in natural sciences are 
rapidly growing, for example, in biology (Muscente et al. 2019) 
and ecology (Kondratyeva et al. 2019), but it is still very limited 
in mineralogy. The first attempts were the works of Hazen and                   
co-authors on the evolution of minerals (Hazen et al. 2008, 2011). 
The papers present an alternative approach to the systematization 
and the teaching of the subject of mineralogy through the evolu-
tion of minerals.

According to Hystad et al. (2015a, 2015b), mineral species-
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