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EXPANDING THE VOCABULARY OF MINERALS: 
HOMOGENEITY, ORIGIN, AND VALIDATION
Minerals constitute the solid part of the Universe. Paraphrasing Anhuai 
Lu (IMA President, 2020–2022): if minerals are like words, then learning 
and applying mineralogical knowledge, particularly through mastering a rich 
vocabulary of minerals, enables us to write great articles on Earth sciences. 
In other words, the more minerals we know, the richer our vocabulary 
becomes.

According to the definition of Nickel and Grice (1998), a mineral is a 
homogeneous, solid substance formed through geological processes. 
Substances of biogenic origin that have not been modified by geological 
processes are not considered minerals. 

A mineral must be homogeneous over a measurable minimum volume 
to allow reliable identification and characterization. While homoge-
neity on the scale of millions of unit cells generally ensures that the 
material is large enough to yield statistically meaningful data, even 
minor compositional variations at smaller scales can significantly affect 
its overall properties. Consequently, the smaller the sample, the greater 
the effort required by the researcher to verify its homogeneity. This 
leads to an important question: what is the minimum size required for 
a substance to be classified as a mineral species?

This represents one of several challenges facing the Commission on New 
Minerals and Mineral Names (CNMNC), alongside the ongoing issue 
of defining the natural (geological) origin of minerals. Encouraging 
progress has been made on this front, as evidenced by a recently 
published guidance paper (Bosi et al. 2025) addressing minerals of 
uncertain origin. Drawing on the 2024 report of the IMA Mediation 
Committee, this paper provides key recommendations for submitting 
mineral proposals to the CNMNC, with the aim of minimizing issues 
related to contamination, anthropogenic influence, or fraudulent 
synthesis. In addition, the CNMNC has recently adopted a 75% positive 
vote threshold for the approval of new mineral species, nomenclature 
changes, and the establishment of new mineral groups or supergroups. 
The Chair (or designated officer) also retains the authority to suspend the 
voting process if serious concerns are raised by Commission members.

The number of known 
mineral species has 
increased over time due 
to the natural evolution 
of the Earth–Universe 
system. This number 
continues to grow 
year by year, driven by 
ongoing advances in 
scientific and analytical 
techniques that enable 
the characterization of 
increasingly smaller 
volumes of solid matter 
(Fig. 1). 

Over the past two 
centuries, the discovery 
of minerals has grown 
exponentially. In 70 
AD, Pliny the Elder 
listed approximately 30 minerals in his Naturalis Historia. By the early 
1800s, the number of known mineral species had increased to around 
200 (Ford 1918). In 1837, Dana’s seminal book A System of Mineralogy 
documented about 350 scientifically described minerals. By 1912, just 
before the widespread use of X-ray diffraction (XRD), this number had 

nearly tripled to approximately 900 (Dana, 1892–1915), driven by 
advances in chemical analysis and the introduction of the polarizing 
microscope. Between 1920 and 1959, nearly 600 more minerals were 
described (Mandarino 1977), aided by XRD and wet chemistry. 

A turning point came with the founding of the IMA in 1958, which 
introduced standardized rules for defining and validating new minerals. 
At the same time, the introduction of the electron microprobe enabled 
chemical analyses at the micron scale, further accelerating discoveries. 
As a result, the number of recognized mineral species rose to ~2,370 
by 1980, ~3,650 by 2000, ~5,660 by 2020, and stands at roughly 6,200 
today. This remarkable growth reflects both natural processes and the 
ever-expanding capabilities of modern analytical science.

Note to Journal Editors
In accordance with the Advice to Editors by Nickel and Grice (1998), 
journal editors play a crucial role in supporting the Earth science 
community by ensuring strict adherence to IMA-CNMNC procedures. 
Manuscripts involving new minerals, nomenclature questions, or any 
changes to existing mineral species must be carefully evaluated in 
agreement with CNMNC guidelines. Authors are required to confirm 
that all relevant proposals have been submitted to and approved by 
the Commission. Such manuscripts must be accompanied by a formal 
Approval Notification Letter issued by the CNMNC. This letter serves as 
official certification of the approval of new minerals, nomenclature 
revisions, or the establishment of mineral groups and supergroups. It 
also provides editors and reviewers with access to essential comments 
from the Commission, facilitating a thorough and informed peer-
review process.

Failure to adhere to established procedures can lead to significant 
confusion, as illustrated by a recent pair of publications by Cabri 
and McDonald (2025a, 2025b). In addition to several basic errors 
concerning nomenclature rules, the authors questioned the validity 
of IMA-CNMNC-approved species (ezochiite and shiranuiite) and 
re-evaluated the nomenclature of mertieite without submitting the 
required formal proposals for consideration and approval.

Although scientific debate is encouraged, revisions to the official 
nomenclature must follow established protocols to ensure transpar-
ency, evidence-based assessment, and international consensus. This is 
the role of the CNMNC, which, through the work of 34 internationally 
renowned mineralogists and crystallographers, reviews all proposals 
on a monthly basis to ensure their scientific validity. Publishing 
articles that contradict CNMNC decisions—without clarification that 
the expressed views are personal—risks undermining decades of work 
toward a coherent, authoritative nomenclature system. Editors are 
therefore strongly urged to clearly distinguish in their journals between 
unofficial interpretations and the official positions of the IMA-CNMNC.

It is instructive to conclude this note with the words of Williams et al. 
(2014): “The key point we want to stress, besides this specific case, is that the 
IMA guidelines should be followed at all levels – by authors, by referees, and 
also by editors of scientific journals. These guidelines can be found in: Nickel 
& Grice (1998), Burke (2008), Hatert & Burke (2008), Mills et al. (2009), Mills 
(2010), and Hatert et al. (2013). All those involved in scientific research in 
mineralogy should speak a common language, and the IMA –CNMNC does 
represent the locus where these issues are discussed and put in the form of 
general guidelines.”

Ferdinando Bosi, Frédéric Hatert,  
Stuart J. Mills, and Marco Pasero

Figure 1 Historical increase in the number of 
officially recognized mineral species.
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The GORDON MCKAY AWARD is given each year 
to the student who gives the best oral presentation 
at the annual meeting of the Society. The award 
honors the memory of Gordon A. McKay and is 
supported by the McKay Fund, which was estab-
lished in 2008 as a part of the Meteoritical 
Society’s endowment. The McKay Award for the 
87th Annual Meeting of the Meteoritical Society 
in Perth goes to Linda R. Losurdo (The 
University of Sydney, Australia) for the talk 

entitled “Plasma-Synthesised Organic Networks as Laboratory 
Analogues of IOM in Carbonaceous Chondrites: Distinguishing Ion 
Bombardment from Temperature Effects.” The award comes with a prize 
of US $1,000 and a certificate.

The WILEY-BLACKWELL AWARD is presented for outstanding presenta-
tions by students at the annual meeting of the Society. Wiley-Blackwell 
are the publishers of Meteoritics and Planetary Science and, for the 87th 
meeting in Perth, they sponsored five awards of US$500 each. The 
2025 Wiley Award winners are Daniel L. Burgin (Curtin University, 
Australia) for the presentation “Non-metallic Core Formation in 
Highly Oxidised Asteroids,” Connor Antonio Diaz (University of 
Colorado Boulder, USA) for the presentation “Heterogeneous Ejection 
Temperatures Recorded in a “Low-Shock” Martian Meteorite by (U/Th)/
He Thermochronology and a High-Pressure Polymorph,” Alexander 
M. Kling (Purdue University, USA) for the presentation “Unraveling 
the Complex Relationship Between Progressive Space Weathering and 
the Cycling of Solar Wind Volatiles on the Moon,” Yamazaki Sojiro 
(University of Tokyo, Japan) for the presentation “On the Relationship 
Between Geochemical Classification and Redox State of Poikilitic 
Shergottites: Further Evidence for Heterogeneous Martian Mantle,” 
and Zheng Yuke (Field Museum & University of Chicago, USA) for 
the presentation “Volume Measurement of Small Particles using SEM 
Photogrammetry and 3-D Reconstruction.” 

CALL FOR AWARD NOMINATIONS
Please consider nominating a colleague for one of the Society’s awards. 
Nominations should be sent to the Society secretary at (metsocsec@
gmail.com) by January 15 (January 31 for the Pellas-Ryder Award and 
the Service Award). For more information and details on how to submit 
a nomination for any of these awards, please see the latest Newsletter 
on the Society website or email the secretary.

Daniel Burgin

Yamazaki Sojiro

Connor Antonio Diaz

Zheng Yuke

Alexander King

REFERENCES
Bosi F, Hatert F, Meisser N, Pasero M, Mills S (2025) IMA-CNMNC guidelines for assessing 

the natural geological origin of minerals. European Journal of Mineralogy 37: 871-876, 
doi: 10.5194/ejm-37-871-2025

Burke EAJ (2008) Tidying up mineral names: An IMA-CNMNC scheme for suffixes, hyphens 
and diacritical marks. Mineralogical Record 39: 131-135

Cabri LJ, McDonald AM (2025a) Ezochiite and shiranuiite are cuprorhodsite and are not 
new mineral species. American Mineralogist 110: 941-944, doi: 10.2138/am-2024-9517

Cabri LJ, McDonald AM (2025b) Re-evaluation of the nomenclature of mertieite. The 
Canadian Journal of Mineralogy and Petrology 63: 217-221, doi: 10.3749/2500013

Dana ES (1892) The System of Mineralogy (Sixth Edition). John Wiley & Sons, 1134 pp

Ford WE (1918) The growth of mineralogy from 1818 to 1918. American Journal of Science 
4: 240-254

Hatert F, Burke EAJ (2008) The IMA–CNMNC dominant-constituent rule revisited and 
extended. The Canadian Mineralogist 46: 717-728, doi: 10.3749/canmin.46.3.717

Hatert F, Mills SJ, Pasero M, Williams PA (2013) CNMNC guidelines for the use of suffixes 
and prefixes in mineral nomenclature, and for the preservation of historical names. 
European Journal of Mineralogy 25: 113-115, doi: 10.1127/0935-1221/2013/0025-2267

Mandarino JA (1977) Old mineralogical techniques. The Canadian Mineralogist 15: 1-2

Mills SJ, Hatert F, Nickel EH, Ferraris G (2009) The standardisation of mineral group hierar-
chies: application to recent nomenclature proposals. European Journal of Mineralogy 21: 
1073-1080, doi: 10.1127/0935-1221/2009/0021-1994

Mills SJ (2010) The early publication of new mineral names: new procedures for the 
release of new mineral names and publication. Mineralogical Magazine 74: 179-182, doi: 
10.1180/minmag.2010.074.1.179

Nickel EH, Grice JD (1998) The IMA Commission on new minerals and mineral names; 
procedures and guidelines on mineral nomenclature, 1998. The Canadian Mineralogist 
36: 913-926

Williams PA and 6 coauthors (2014) Clinoferrogedrite in the contact-metamorphosed 
Biwabik iron formation, northeastern Minnesota: discussion. The Canadian Mineralogist 
52: 917-920, doi: 10.3749/canmin.D00001

IMA  Cont’d from page 443

Elements december 2025441

SOCIETY NEWS

mailto:metsocsec@gmail.com
mailto:metsocsec@gmail.com
https://doi.org/10.5194/ejm-37-871-2025
https://doi.org/10.2138/am-2024-9517
https://doi.org/10.3749/2500013
https://doi.org/10.3749/canmin.46.3.717
https://doi.org/10.1127/0935-1221/2013/0025-2267
https://doi.org/10.1127/0935-1221/2009/0021-1994
https://doi.org/10.1180/minmag.2010.074.1.179
https://doi.org/10.3749/canmin.D00001

