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Mineralogy is an important branch of the Earth Sciences 
but its publications draw on the skills of several allied 
disciplines, notably geology, physics and chemistry. 
Also, the modelling of mineralogical properties requires 
considerable application of mathematics. This contribution 
is a further revision of a section by M.H. Hey in the Editerra 
Editors’ Handbook in September 1976.

Standardization of mineral names and symbols is one 
of the aims of the International Mineralogical Association 
(IMA), an association of the principal mineralogical 
societies of the world, affiliated to the International Union 
of Geological Sciences. Editors should insist that authors 
conform to the recommendations of the IMA, which 
are mainly expressed, so far as names and symbols are 
concerned, through the Commission on New Minerals, 
Nomenclature and Classification (www.ima.mineralogy.
org). Reports on the work of the Commission are available 
at http://pubsites.uws.edu.au/ima-cnmnc/imareport.htm.

Definition of a mineral
The definition of what constitutes a mineral species has 
been the subject of much discussion over many years. As 
set out by Nickel, it is essentially an element or chemical 
compound that is normally crystalline and has been formed 
as a result of geological processes.1 This statement includes 
the vast majority of substances that are generally accepted 
as minerals, but there are some substances which do not 
conform entirely to these requirements. Some species are 
not crystalline but are either amorphous or metamict, and 
some compounds have been formed by processes involving 
human intervention, such as by the action of seawater on 
metallurgical slags.

Accepted names of mineral species and varieties
Although over 18,000 mineral names have been used in 
the literature, the majority are obsolete – at present over 
4800 species names are recognized. For a complete listing 
of the recognized mineral species, synonyms, and varieties, 
see the IMA List of Minerals (http://pubsites.uws.au/
ima-cnmnc).

In mineralogical nomenclature, two kinds of terms are 
currently used to delineate a species: names and adjectival 
modifiers. Names may be modified by prefixes and 
suffixes – prefixes should only be hyphenated if demanded 
by the pronunciation (for example, the amphibole 
glaucophane has a prefixed form ferroglaucophane, not 
ferro-glaucophane). Suffixes are used to provide additional 
chemical information on a species (for example, monazite-
(La) is a form of the mineral monazite where La is the 
dominant rare earth component). Adjectival modifiers are 
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used to give additional chemical information on a mineral. 
Examples are: ‘iron-rich’ in English, ‘ferrifère’ in French, and 
‘eisenhaltig’ in German. The modifier should be ignored in 
the first stage of indexing. For further discussion, see Hey 
& Gottardi.2

A mineral name normally ends in -ite, but there are 
some exceptions, particularly for names which have a long 
history, for example, quartz and corundum. Occasionally, 
identical names have been used for a rock and a mineral. 
The IMA Commission has ruled that grossularite and 
spessartite are rock names, the mineral names being 
grossular and spessartine. Apart from these pairs, it is now 
standard practice to form the rock name by adding -ite to 
the mineral name. For example, the rocks amphibolite, 
gedritite, pyroxenite are principally composed of amphibole, 
gedrite and pyroxene respectively. The pair grossularite–
grossular follows this rule, but the rock spessartite has no 
relation to the mineral spessartine. Note, however, that a 
rock mainly composed of anorthite is an anorthosite, from 
the French form anorthose.

One special case is dolomite, where the same name is in 
universal use for both rock and mineral. It is recommended 
that where the exact connotation is not obvious from the 
context, the term dolomite rock be used, or, as preferred by 
some authors, dolostone.

Some mineral names may be misused in a much wider 
sense than the agreed scientific definition (for example, 
marble may be used for almost any ornamental stone). 
This occurs especially where commerce plays a part. For 
example, in the gemstone trade, marcasite is sometimes 
used for pyrite, polished steel, or even white metal. Several 
gemstones have been sold as amethyst that are not a mauve-
coloured variety of quartz. Editors should not allow this 
practice. In many countries, such as the UK, it is a legal 
offence to offer for sale incorrectly described gemstones.

New minerals
New minerals, or supposed new minerals, are currently 
being described at the rate of about 100 a year. The great 
majority of these are submitted to the IMA Commission 
for approval before publication. Editors must endeavour 
to ensure that no new name is published without the 
Commission’s approval. If they are uncertain whether a 
name is an innovation, they should ask the author for a 
note of where it was published, and, if this was since 1960, 
whether it was approved by the Commission. Lists of new 
mineral names, with comments, appear regularly in the 
American Mineralogist and other journals.
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Spelling of mineral names
The spelling of mineral names will not cause any difficulty 
in English texts. Diacritical marks, where they occur, 
should not be omitted. In general, the spelling used by 
the original author should be adhered to, with the minor 
exceptions discussed here. In particular, the spelling of a 
mineral named from the locality where it was first found 
should not be changed if the name of the locality is later 
modified or changed. The commonly accepted English 
spellings are given by Clark.3

In texts other than English, a few common minerals 
(principally the native elements) have standard names, 
which can be found in any good dictionary. In a few 
instances where different names are in use in different 
countries, the IMA has noted national preferences and 
has made no firm recommendation. Apart from these 
few special cases, the English spellings are internationally 
acceptable, with certain minor exceptions. The last syllable, 
usually -ite or -ine in English, French and Italian, takes 
other forms in several languages. The prefix clino-, used in 
English, French and Italian, becomes klino- in German and 
many other languages. An initial h- is dropped from some 
names in Italian, and an initial s- (followed by a consonant) 
usually becomes es- in Spanish.

No attempt should be made to modify the original 
spelling of a mineral name first given in the Latin 
alphabet in an effort to indicate a real or supposed correct 
pronunciation. Unless obviously in error, species names 
should be accepted in the same form, or as close to it as 
possible, as that given by the original authors. If they are to 
be adapted to suit every language, unnecessary confusion 
will follow.

The prefixes α-, β- will occasionally be seen spelled out: 
alpha-, beta-. The former style is to be preferred. Note that 
the prefix should be ignored when an index is compiled.

With names originally given in a non-Latin alphabet 
(usually Cyrillic) it is a different matter – around 25% of 
new minerals described at present are first published in 
Russian-language journals. Despite the internationally 
accepted system of transliteration from the Cyrillic (or any 
other non-Latin) alphabet, differences in transliterating 
Russian names into other languages occur regularly. 
Whereas for names given in the Latin alphabet, the spelling 
is invariant but the pronunciation may vary from one 
country to another, with non-Latin-alphabet names, it is 
customary for each Latin-alphabet country to transliterate 
the name phonetically. This, unfortunately, upsets indexing 
as, for example, the Cyrillic Ч becomes ‘ch’ in English, 
‘tch’ in French, ‘tsch’ in German, ‘tsj’ in Dutch, etc. Editors 
should take care that the transliteration used accords with 
the language of the paper submitted. For English texts, 
this should be the ‘British’ system.4 For other languages, 
editors should seek advice from the appropriate national 
mineralogical society or group.

There are, however, certain exceptions to simple 
transliteration of names originally given in the Cyrillic 
alphabet:
•	 In compound names, standard prefixes should retain 

their normal Latin-alphabet spelling: ‘фтор-’ becomes 

‘Fluor-’, not ‘Ftor-’, ‘Алюмо-’ becomes ‘Alumo-’, not 
‘Alyumo-’, and the like.

•	 Similarly, standard mineral names built into a 
compound should retain their Latin-alphabet spelling. 
‘алюмо-эшинит’ becomes ‘Alumo-aeschynite’, not 
‘Alyumo-eshinite’. This may give editors some trouble 
if the compounded name is uncommon.

•	 In names built up from the chemical symbols of the 
components of the mineral, or contracted forms of 
their names, care must be taken that the Latin-alphabet 
form correctly represents the derivation: ‘бабеффит’ 
for a barium beryllium fluoride and phosphate, 
becomes ‘babefphite’, not ‘babeffite’.

There are a few names originally given in the Latin 
alphabet, but given in honour of a Russian or in reference to 
a Russian locality. It is usual to treat these as if the standard 
Cyrillic spelling were the original, and transliterate this 
appropriately according to the language of the text. A list of 
such names (probably incomplete) is given here in Table 1.

Chemical formulae of minerals
There is no standard arrangement of chemical formulae 
in minerals, and a variety of forms is used to emphasize 
particular aspects of the chemistry. However, one 
convention that is perhaps peculiar to mineralogy and 
petrology should be mentioned. When two or more 
elements or radicals replace one another isomorphously, 
their symbols are written, separated by commas, within 
parentheses. For example, for manganoan calcite 
(Ca,Mn)CO3, or for the scapolite-group mineral meionite 
Ca4Al6Si6O24 (SO4,FO3,Cl2). In such cases, the elements or 
radicals within the parentheses should be entered in order 
of atomic abundance, if this is known.

Some mineralogists use a fairly elaborate layout, in which 
anions and cations are clearly separated and coordination 
states are shown.5 One layout occasionally seen should 
be rejected. The example given is the mineral sillimanite, 
Al2SiO5:

(Al7.99Fe3+
0.05)8.04Si3.97O20

This should imply multiplication of the quantities inside 
each parenthesis by the external subscript (it is intended to 
indicate the total of the quantities within the parentheses). 
The accepted style is to prefix each summation figure with 
Greek Σ, that is: 

(Al7.99Fe3+
0.05)Σ8.04Si3.97O20 

An allied mathematical impropriety is often met with, 
Fe/Fe + Mg being incorrectly written in place of Fe/(Fe + 
Mg) and similar errors.

The 16 ‘rare-earth’ elements La-Lu and Y present a 
minor problem when it is desired to present them as an 
unseparated group. In many English texts the symbol 
RE is used (or REE for rare earth elements), but this has 
the disadvantage of not being international (French, TR 
for terres rares; German SE for seltene Erden). For that 
reason, some English-language journals prefer to use Ln 
(lanthanons) for the 15 elements La-Lu, that is, the ‘rare-
earths’ excluding Y. Care should be taken over the correct 

placing of subscripts and superscripts to symbols of 
the elements.[6] It is not unusual to see the mass number 
following instead of preceding the symbol: Pb208 is wrong, 
the correct form being 208Pb. The upper right position may 
be used to indicate ionic charge (Fe2+, PO4

3-) or coordination 
number (Alvi), as in the previously mentioned amphibole 
formula.

Many mineral group formulae are abbreviated in such 
a way as to indicate the chemical element substitution on 
specific atomic sites. For example, the beudantite group 
is AB3(XO4)(SO4)(OH)6: A = Ba2+, Ca2+, Ce3+, Pb2+, Sr2+; B 
= Al3+, Fe3+; X = As5+, P5+. In such cases it is desirable to 
present A, B, X in italics to avoid possible confusion with 
symbols of chemical elements.

Contracted symbols for certain minerals
A number of symbols are in general use for certain mineral 
end-members. The most important are: albite, Ab; anorthite, 
An; orthoclase, Or; celsian, Cn; enstite, En; ferrosilite, Fs; 
wollastonite, Wo; fayalite, Fa; and forsterite, Fo. These are 
used in contracted formulae, for example Ab60An30Or10 for 
a feldspar with 60 mol. % Ab, 30 mol. % An, and 10 mol. 
% Or. This system can usefully be extended, provided the 
symbols are defined and care is taken to avoid possible 
confusion with the symbols of the chemical elements (for 
example, Åk or åk is correct for akermanite, but Ge should 
not be used for gehlenite; ge or Geh would serve). For the 
special symbols used for the ‘normative minerals’ in rock 
norms, textbooks on petrology should be consulted.7

Units and symbols
Most of the symbols common to mineralogy and 
crystallography are included in the internationally accepted 
list published by the Royal Society Symbols Committee6 

and require little further comment. In general, SI units 
should be preferred, but some of the ‘decimal multiples of 
SI units having special names’ are still strongly preferred 
by mineralogists and petrologists. Crystallographers 
continue to use the Angström unit, Å=10-10 m; petrologists 
find the bar, and particularly the kilobar, usually written 
kbar (the form kb, frequently encountered, is ambiguous) 
and equal to 108 N m-2, a conveniently sized unit. They are 
likely to stick to the year and megayear (ISO recommends 
abbreviations a and Ma, although m.y. is frequently used 
for the latter), which are not exactly expressible in SI units: 
1 Ma equals approximately 31.5 Ts. Mineralogists continue 
to give densities in g cm-3, finding this unit easy to visualize, 
whereas the SI Mg m-3 is not.

The symbols for units should be printed in roman type, 
and those for physical quantities in italic type. Mineralogists 
prefer D to d for relative density (specific gravity), because 
d is likely to appear in the same text as the distance between 
successive lattice planes.

A few symbols regularly used by mineralogists, and all 
the symbols used in crystal optics, are omitted from the 
Royal Society list:
•	 Hardness (Mohs’ scale) H;
•	 Vickers hardness number VHN;
•	 Number of formula units per unit cell Z;

•	 Interaxial angles of the crystallographic unit cell α, β, γ.
Note that the sides of the crystallographic unit cell are a, 

b, c, not a0, b0, c0.
The term parts per billion (ppb) should be avoided, or at 

least if used defined prominently, because of the standard 
American use of the term billion for 109 instead of 1012. 
Billion should also be avoided for the same reason.

Crystal optics
Most of the symbols used in crystal optics were 
considered by the Data Commission of the IMA in 1960, 
but unfortunately their decisions were not adequately 
publicised. Some of the confusion that has prevailed can 
be seen from the table of symbols used for the principal 
refractive indices of biaxial crystals collected by Bloss.8 The 
following are recommended:
•	 refractive index, isotropic substances, n;
•	 principal refractive indices (axes of the indicatrix). 

For uniaxial crystals, ω, ε (not N0, Ne, etc.) and biaxial 
crystals a, b, c (not any of the other variants tabulated 
by Bloss8). Note that the principal refractive indices 
are of the nature of vector quantities, having both 
magnitude and direction. The symbols X, Y, Z, often 
used for the directions of the principal refractive 
indices, are superfluous. If the vector nature of the 
principal refractive indices is to be emphasized, bold-
face Greek α, β, γ should be used;

•	 minimum and maximum refractive indices observed 
in a section not normal to a principal axis of the 
indicatrix: use α’, γ’;

principal axes of the ellipsoid of light absorption. These 
are rarely encountered. The symbols normally used are 
the ‘Gothic’ (German blackletter) a, b, c. They too are 
vector quantities, having both magnitude (extinction) and 
direction. It is sometimes not realized that the principal 
axes of the indicatrix and of the absorption ellipsoid do 
not necessarily coincide in the monoclinic and anorthic 
(triclinic) systems;
•	 obtuse bisectrix (of the optic axes), Bxo; 
•	 acute bisectrix (of the optic axes), Bxa; 
•	 optic axial angle, internal or true, about α, 2Vα; about 

g, 1⁄4Vγ; 
•	 optic axial angle, external, in air, E;
•	 optic axial angle, external, in oil, 2H (the refractive 

index of the oil should be quoted);
•	 dispersion of the optic axial angle, r, > (or < ) v, 

indicating that the angle for red light is greater than 
(or less than) for violet.

These symbols apply to transparent crystals. For strongly 
absorbing substances, there is at present no generally 
accepted set of symbols for the absorption indices, 
complex refractive indices, etc., however, these are rarely 
encountered. When they are, it is desirable to define the 
symbols when first used. The only quantity commonly in 
use is the reflectivity: 
•	 reflectivity of isotropic substances, R (the wavelength 

should always be specified);
•	 principal reflectivities, unaxial substances, Rω, Rε ;
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•	 principal reflectivities, biaxial substances, Rα, Rβ, Rγ ;
•	 minimum and maximum reflectivity observed in a 

section not known to be normal to a principal axis of 
the indicatrix, Rα’ and Rγ’ .

Minerals named in the Latin alphabet in honour of a 
Russian or in reference to a Russian locality 
As previously mentioned, for these few minerals the 
original Latin-alphabet name is ignored and the Cyrillic 
taken as standard and transliterated according to the system 
appropriate to the language of the text (Table 1).

Table 1. Transliterated names of minerals

Original From Cyrillic English French German
Tschewkinit К.В. Чевкипъ Чевкипит Chevkinite Tchevkinite Tschewkinit
Jeremeiewite П.В. Еремеевит Еремеевит Eremeevite – Jeremejewit
Fedorowit Е.С. Федоровъ Федоровит Fedorovite – Fedorowit
Ignatiewit П.П. Игпатьвъ Итпатьевит Ignat’evite – Ignatijewit
Kertschenite Керчъ Керчепит Kerchenite Kertchenite Kertschenit
Chodneffite А.И. Ходпевъ Ходиевит Khodnevite – Chodnewit
Kotchoubeite П. Кочубе Кочубеит Kohubeite Kotchoubeite Kotschubeit
Perowskit Л.А. Перовский Перовскит Perovskite – Perowskit
Wolchonskoit А. Волковский Волкопскоит Volkonskoite – Wolkonskoit
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