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INTRODUCTION coherent guidelines that provide a reasonably consistent
approach to the introduction of new minerals and the
The Commission on New Minerals and Minerabpplication of mineral nomenclature. The guidelines
Names (hereafter abbreviated as CNMMN) of thpresented herein probably apply reasonably well to the
International Mineralogical Association was establishedgreat majority of cases, but inevitably situations arise
in 1959 for the purpose of controlling the introductiorthat do not conform so readily. As is mentioned several
of new minerals and mineral names, and of rationalizirtgmes in the text, each case must be judged on its own
mineral nomenclature. Since that time, the work aherits.
CNMMN has gained overwhelming support from the
international mineralogical community. The CNMMN CRITERIA FORA NEW MINERAL SPECIES
consists of representatives appointed by national
mineralogical bodies, and an executive committeBeneral considerations
consisting of chairman, vice-chairman and secretary. A
list of current members is given in Appendix . A mineral substance is a naturally occurring solid
The activities of the CNMMN, and its variousthat has been formed by geological processes, either
recommendations for mineral nomenclature, haven earth or in extraterrestrial bodies (Nickel 1995a).
been widely published in a substantial nhumber &% mineral species is a mineral substance with well-
mineralogical journals over a number of years; there iefined chemical composition and crystallographic
a clear need to consolidate these reports to provide gmoperties, and which merits a unique name. General
up-to-date account of the procedures currently followettiteria for defining mineral species are given below.
by the CNMMN and updated guidelines on minerdin practice, most mineral species conform to these
nomenclature. In this paper, which represents aiteria, but exceptions and borderline cases inevitably
consensus of CNMMN members, and which haarise, and ultimately each proposal to introduce a new
benefitted from their suggestions, we attempt to do thatineral species or to change mineral nomenclature
It incorporates material from previous reports omust be considered on its own merits.
mineral nomenclature and procedures of the CNMMN,
including general papers such as those by étegl. The concept of a mineral species
(1961), Fleischer (1970), Donnay & Fleischer (1970),
Dunn & Mandarino (1988), Mandarinet al. (1984) A mineral species is defined mainly on the basis
and Nickel & Mandarino (1987), as well as papers oof its chemical composition and crystallographic
more specific topics, which will be referred to in theroperties, and these must therefore be the key factors
body of this paper. This paper is therefore a reviseéd determining whether the creation of a new mineral
update of the procedures employed by the CNMMHNpecies and a new mineral name is justified. If a
and of general guidelines for mineral nomenclature. mineral is found whose composition or crystallographic
It must be understood that the CNMMN does nqgtroperties (or both) are substantially different from
wish to impose an arbitrary set of rigid rules on ththose of any existing mineral species, there is a possi-
mineralogical community, but rather to provide a set dfility that it may be a new species. A general guideline
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2 THE CANADIAN MINERALOGIST

for compositional criteria is that at least one structuraimilar products as minerals in the modern age is that
site in the potential new mineral should be predomé& multitude of unusual substances could be created
nantly occupied by a different chemical componergurposely by exposing exotic Man-made materials to
than that which occurs in the equivalent site in atie influence of weathering agents, and it would not be
existing mineral species. appropriate to give such substances the same status as
minerals formed entirely by geological processes. It
Example 1: Hydroxylapatite and fluorapatite bothwas therefore decided that substances formed from
crystallize in the hexagonal system, with the samdan-made materials by geological agents should not
space group, and have similanit-cell parameters. be accepted as minerals in the future (Nickel 1995a).
They are considered as separate species becauseHbwever, the exclusion of such substances from the
relevant structural site is predominantly occupied byineral lexicon does not preclude their description as
OH in hydroxylapatite, and by F in fluorapatite. artificial substances.

Substances that would not be accepted as minerals
Example 2: Sphalerite (ZnS) and “marmatite”’according to the above criteria, but which have
([Zn,Fe]S) are both cubic, with the same space grolpgen accepted in the past are not to be automatically
and similar unit-cell parameters, but they are ndaliscredited as a result of the new rulings, as it is not our
regarded as separate species because the catidmiention to roll back the clock but rather to establish
structural site is predominantly occupied by Zn in botguidelines for the future.
cases. “Marmatite” is regarded as a ferroan variety of
sphalerite. Biogenic substances

It is not always possible to draw a sharp distinction
Substances formed by human intervention between biogenic substanceés, those produced by
biological processes, and minerals, which are normally
Anthropogenic substances. those made by Man, produced by geological processes. For instance, it is
are not regarded as minerals. However, there are othecoming increasingly clear that many of the processes
cases in which human intervention in the creation ofassociated with diagenesis are influenced, to some
substance is less direct, and the borderline betweextent, by bacterial action, and the biosphere is com-
mineral and non-mineral can be unclear. One such casenly regarded as an integral part of the geochemical
is the occurrence of new substances that owe theircle. Nevertheless, it is necessary to make a formal
origin, at least in part, to human activities such adistinction so as to prevent a host of purely biological
mining or quarrying. If such substances are formeuaterials being incorporated into the world of minerals.
purely as a result of the exposure of existing rocRome biogenic substances, such as hydroxylapatite in
or minerals to the atmosphere or to the effects tdeth, whewellite in urinary calculi or aragonite in the
groundwater, they can generally be accepted akells of molluscs, also exist as minerals formed by
minerals. However, if their occurrence is due, at least geochemical processes, and therefore are regarded as
part, to the interaction of existing minerals withvalid minerals. However, purely biogenic substances
substances of non-geological origin such as blastitigat have no geological counterparts, or whose origin
powder, corroded human artifacts or industriallpwes essentially nothing to geological processes, are
contaminated water, then such products are not to bet regarded as minerals.
regarded as minerals. However, substances formed by the action of
Substances formed by combustion are not generafigological processes on organic material, such as the
regarded as minerals. A contentious issue is tlthemical compounds crystallized from organic matter
occurrence of substances in the combustion produdtsshale or from bat guano, can be accepted as minerals.
of coal mines, waste dumps or peat bogs. The origin of
a particular fire is often difficult to determine, andAmorphous substances
therefore the possibility of human intervention cannot
be entirely eliminated, nor can the possibility of human Amorphous substances are non-crystalline, and
artifacts contributing to the combustion products. It haberefore do not meet the normal requirements for
therefore been decided that, as a general rule, produtimeral species. The term “crystalline”, as generally
of combustion are not to be considered as mineralsused in mineralogy, means atomic order on a scale
the future. that can produce a regular array of diffraction spots
Another contentious issue is whether substanceden the substance is traversed by a wave of suitable
formed by the action of air or water on anthropogeniwvavelength (X-ray, electrons, neutroes;). However,
substances should be regarded as minerals. A welbme geologically derived substances such as
known example is that of the Laurium “minerals’gels, glasses and bitumens are non-crystalline. Such
formed by the reaction of seawater with ancierdubstances can be divided into two categories:
metallurgical slags. A potential problem with acceptingmorphous, those substances that have never been
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crystalline and do not diffract, and metamict, thosa valid mineral species. On the other hand, it is
that were crystalline at one time, but whose crystallinitgontended that the other properties traditionally
has been destroyed by ionizing radiation. Sonmmeported for minerals, such as color, hardness, optical
mineralogists are reluctant to accept amorphoysopertiesetc, cannot be determined on an area of that
substances as mineral species because of the difficidtye, and that the description is therefore incomplete.
of determining whether the substance is a true chemi¢airthermore, the size of the described particle should
compound or a mixture, and the impossibility obe sufficiently large so that sufficient type material can
characterizing it completely; the term “mineraloid” isbe retained to enable a later independent examination
sometimes applied to such substances. However, in the confirm the original characterization. Another
past some amorphous substancegy,( georgeite, argument against the acceptance of nanometric
calcio-uranoite) have been accepted as mineral specgecimens as valid mineral species is that such
by the CNMMN. substances cannot be adequately displayed in mineral
With modern techniques, it is possible to stud{?US€ums. It has not been possible to reach agreement

amorphous phases more effectively than was possii9ig @ minimal acceptable size for a mineral substance to
in the past. Spectroscopic methods associated wittP& regarded as a species, and therefore each case must

complete chemical analysis can in many cases identf#§ decided on its own merits.

an amorphous phase unequivocally. In fact, appropriate = . . .

spectroscopic techniquee.¢, IR, NMR, Raman, Stability under ambient conditions

EXAFS, Mossbauer) can reveal the three-dimensional ) o
short-range structural environment (chemical bonds) of Many minerals were formed under conditions of
each atom in the structure. Of course, without tH¥9h temperature or pressure (or both) and are
possibility of obtaining a complete crystal-structurénetaStable under ambient conditions; others may tend
analysis, which can give the coordinates and the natdfe hydrate or dehydrate when removed from their
of the atoms, the need for a complete chemical analyBi&ce of origin. Such minerals may require special

is more stringent with amorphous material than with Bfocedures to prevent their decomposition before the
crystalline phase. investigation is c_omplete. The use of special procedures
. . . in the investigation does not preclude the acceptance
The basis for accepting a naturally occurring o eiastaple substance as a mineral species if it can
amorphous phase as a mineral species could b @, qequately characterized and if it meets the other
series of complete quantitative chemical analyses thatiaria for a mineral.
are sufficient to reveal the homogeneous chemical
composition of a substantial number of grains i olymorphs
the specimen, and physicochemical data (normally
spectroscopic) that prove the uniqueness of the phase'Polymorphic minerals are those that have essen-
Metamict substances, if formed by geologicafially the same chemical composition, but different
processes, are accepted as mineral species if it carchgstal structures. The polymorphic forms of a mineral
established with reasonable certainty that the originate regarded as different species if their structures
substance (before metamictization) was a crystallirge topologically different. However, if the crystal
mineral of the same bulk composition. Evidencsetructures of the polymorphs have essentially the
for this includes the restoration of crystallinity bysame topology, differing only in terms of a structural
appropriate heat-treatment and the compatibility of th#istortion or in the order — disorder relationship
diffraction pattern of the heat-treated product witlof some of the atoms comprising the structure, such
the external morphology (if any) of the original crystalpolymorphs are not regarded as separate species. The

e.g, fergusonite-(Y). names of such topologically similar polymorphs can be
distinguished by the addition of crystallographic

The matter of size suffixes to the mineral name, as discussed in a later
section.

The main criteria for defining a mineral species Although the formal definition of polymorphism is
are its composition and crystal structure; with theestricted to substances with identical chemical compo-
development of modern analytical techniques, it isitions, this strict limitation is broadened somewhat to
now possible to perform complete chemical anthclude relatively minor chemical variations when the
crystal-structure analyses on nanometric volurmes, topology of the structure is retained.
on the scale of a few Angstrém units. Should such
submicroscopic domains be accepted as valid mineixamplel: Graphite and diamond are polymorphs of
species? There is a wide range of opinions on thisystalline carbon; both have the same composition,
subject. On the one hand, it is argued that if a minedalit their structures are topologically different, and
substance can be characterized in terms of compositihierefore minerals such as these are regarded as
and crystallography, then it should be regarded asparate species.
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4 THE CANADIAN MINERALOGIST

Example2: Analcime has a number of topologicallyusing lattice-imaging techniques. However, if the
similar polymorphs,e.g, cubic, tetragonal, ortho- evidence for regularity of stratification is based on
rhombic, monoclinic, triclinic and possibly evenX-ray diffraction data, then the criteria of Bailey (1981)
trigonal, caused by relatively minor variations irshould be applied.

symmetry due to different degrees of order of Si and
Al with related different occupancies of the nearedixample A regular interstratification of talc and a
Na structural site. Such polymorphs are not to keioctahedral smectite qualifies as a separate mineral
regarded as separate species. speciesaliettite.

Example3: Orthoclase and microcline have essentially
the same composition and topologically similaPolysomatic series
structures. According to current practice, these minerals
would not be regarded as separate species, but theirHomologous structures are those that consist of
names are retained in the mineral lexicon for historicatructural units built on common structural principles;
reasons these structures contain the same chemical elements,
although in different proportions, and differ with
respect to the size of the units. A homologous series is
Polytypes and polytypoids a series of structures that can be derived from one type
of basic structural unit using one type of recombination
Polytypes are substances that occur in seveminciple. Homologous series can be classified into two
different structural modifications, each of which mayategories, accretional and variable-fit; combinations of
be regarded as being built up by the stacking of layeise two types are known also to occur.
of (nearly) identical structure and composition, and An accretional homologous series, also known as a
with the modifications differing only in their stackingpolysomatic series, is one in which the types of building
sequence (Guinieret al. 1984). Polytypoids are blocks (rods, layergtc) and the principles that define
substances that do not fit the strict definition of #heir mutual relationships remain preserved, but in
polytype, and include minerals with the same topologyhich the sizes of these blocks vary incrementally
and with somewhat different compositions. Polytype@/eblen 1991). A member of an accretional homologous
and polytypoids are not regarded as separate sped@eses can be regarded as a distinct species if it has the
and, like topologically similar polymorphs, they can béollowing properties: a) unique size of the fundamental
distinguished by the addition of a crystallographic suffibuilding block, b) unique crystallographic unit-cell, and
to the mineral name, as indicated in a later section. c) unique composition or a limited compositional range
(Makovicky 1989).
Examplel: Hégbomite exists in a number of different
hexagonal and rhombohedral polytypes owing tBxamplel: The structures of the sulfosalt minerals
variations in the stacking of the basic structural layerSllianite, eskimoite, vikingite, ourayite, gustavite
These polytypes are not regarded as separate minenadl heyrovskyite can all be interpreted as consisting of
species, and can be distinguished by appropriaéiernating galena-like modules twinned on (131)
suffixes (see later). of the galena motif (Makovicky & Karup-Mgller 1977).
The sizes of the modules, the unit-cell parameters, and
Example 2: Pyrrhotite, Fe,S, where x varies the chemical compositions of these minerals are all
between 0 and 0.12, exists in a number of differedifferent, which justifies their existence as separate
crystallographic forms owing to variations in the degregpecies.
of order of the Fe vacancies in the S lattice; because of
the variable chemical composition, the different typeExample2: Composite structures of members of the
of pyrrhotite can be regarded as polytypoids and are reylindrite group are formed of two kinds of layers,
regarded as separate species. pseudohexagonal (H) and pseudotetragonal (Q).
Cylindrite and franckeite have the same Q-H-Q-H
sequence of stratification, but in franckeite the width of
Regular interstratifications the Q layer is twice that of the Q layer of cylindrite.
The two minerals are therefore regarded as separate
Regular interstratifications of two or more mineralspecies.
are accepted as separate species if the kinds of layers;
their relative proportions, chemical compositions, and A variable-fit homologous series can also be
regularity of interstratification in three dimensionsegarded as coupled homeotypes forming a composite
on a micrometric or nanometric scale have been weliructure. Such a series is one in which the structure
documented. Such information can commonly beonsists of two kinds of alternating, mutually
obtained by transmission electron microscopy (TEM)on-commensurate building blocks. Each kind of
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building block has its own short-range periodicity, In multiple solid-solution series, the 50% rule is
and it takesm periods of one block and periods of interpreted to mean predominant occupancy of a
the other block before they meet in the same configparticular structural site. Thus, if there are two types
ration as was observed at the preselected origin. Tbeatom in a structural site, the species is to be defined
non-commensurability of the building blocks may béy the atom comprising at least 50% of that site. If
one- or two-dimensional, and is usually connected withhere are more than two substituting atoms in the
geometrical and compositional long-range modulatiosite, the species is defined by the predominant atom
of both layer types (Makovicky & Hyde 1981). Theoccupying the site. For the purpose of species definition,
period of the long-range match may vary within certaigite vacancies, commonly shown &sin chemical
relatively broad limits because of incremental changésrmulae, are to be regarded as atoms.

in the value ofm or n. Because of this, the structures In minerals with complex structures and a
are infinitely adaptive, and a great number of possibtaultiplicity of structural sites that can accommodate
variants can result. For this reason, individual membeasvariety of different elements, the 50% rule may be
of variable-fit homologous series should not be regardeidifficult to apply, and authors of new-mineral proposals
as separate species (see a later section for suggesttbasrely on this rule for a particular structural site should
in the nomenclature of this group of minerals). substantiate their designation by a crystal-structure
analysis.

Example The cylindrite structure has been interpreted The problem of applying the 50% rule to members
as consisting of incommensurate alternating layers of a complex group is exemplified by the amphibole
pseudotetragonal and pseudohexagonal symmetnyinerals. The example given below shows that the 50%
Several different coincident lattices have been reportedle should not be applied too rigorously, and that
for this mineral (Makovicky & Hyde 1981), but thesea certain degree of latitude must be permitted when
do not qualify for separate species status. dealing with complex minerals.

Example With a generalized amphibole composition
Modulated structures expressed by the formulaB,CsTgO,,(OH),, the C

“site” actually comprises 5 different sites, and The

Misfits between structural units can also bésite” actually comprises 8 sites. With tResites able

accommodated by structural perturbations. If the¢ge accommodate Mg, Fe Mn?*, Li, and a number of
perturbations are of a periodic nature, the resultal@ss common elements, there is a great opportunity
structures are termed modulated structures, and &oe the proliferation of mineral species if the 50% rule
generally manifested in diffraction patterns by théor each structural site were strictly adhered to. Added
appearance of superstructure reflections. Modulatéa this is the difficulty of accurately determining
variants of an existing mineral species do not warrasite-populations for elements with similar scattering
separate species status. powers. The Amphibole Subcommittee therefore
decided to regard the differe@tsites as one composite
Example In the antigorite structure, a misfit betweersite, and to apply the 50% rule to it. Thesites,
the octahedral and tetrahedral layers is resolved hgrmally occupied by Si and Al, presented a different
structural adjustments that result in the formation gfroblem, as petrologists had long regarded the partial
structural waves with different periodicities. The variouseplacement of Si by Al as being of petrological
modulations are not regarded as separate species. significance. The & sites were therefore not considered
as one composite site, and smaller increments in the
Si:Al ratio were taken as the effective boundaries
Solid-solution series between species.

In a continuous binary solid-solution series, only the In some cases, solid-solution series do not extend
two end-members are regarded as species, and thesither end member, but instead, the compositions
compositional range of the species is taken to apptjuster around the 50% mark. For practical reasons, it
from that of the end member to 50 mol% of the series)ay not be appropriate to denote the compositions on
this is generally known as the “50% rule”. If a binarythe two sides of the 50% mark as separate species.
solid-solution is incomplete, and the composition oBuch cases should be considered on their own merits.
one of the end members exceeds 50 mol% by a smal
amount, then, strictly speaking, that part of the serigScample In pentlandite, (Fe,Njl, Fe and Ni
exceeding the 50% mark could be regarded as a seggpstitute for each other to a limited extent, with
rate species. However, for practical purposes, it M@pmpositions centered around,B¥i, :Ss. It has not
not be desirable to create a new species defining onlp@en found necessary to divide pe'nﬂandite into two

very short compositional range, and therefore su@pecies, an Fe-dominant one and a Ni-dominant one.
cases should be considered on their individual merits.
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Some additional details applying to multiple and Other data: Thermal behavior, infrared spectrum,
partial solid-solution series are given in Nickel (1992).response to chemical tese&te.

Type material: The type material should be
REQUIREMENTSFOR THE APPROVAL OF NEW MINERALS  designated according to the criteria published by Dunn
) ] & Mandarino (1987) and deposited as permanent
Before a new mineral and its name can be acceptederence material in at least one major museum or a

into the literature, they must be approved by thgationally recognized mineral collection (Dunn 1988).
CNMMN. To obtain this approval, the senior investigator Relationship to other species.

should submit a proposal to the chairman of the CNMMN

(see Appendix I, either directly, or through a national R€levant references o

new-minerals committee, if appropriate; at present, Any other data that will clarify difficult parts of the

national committees perform this function in Russigescription.

and China. It is recognized that it may not always be possible to
It is important that a new-mineral proposal b@btain all the above data; in such cases, the author

submitted for approvabefore publication. Such a should give reasons for the omissions. Of particular

submission should contain as much information amportance is the calculation of,@ content where it

possible so that the CNMMN can adequately judgeas not been determined analytically. {CHs reported

the validity of the proposal. Ideally, a new-mineraby difference, the method of calculation should be

proposal should contain the following information: clearly stated and, if possible, evidence for the presence
Proposed name and reason for its selection. ~ 0f H,O should be provided. Also, ample justification
Description of the occurrence (geographic anghould be given for the allocation of hydrogen t®H

geological occurrences, paragenesis, and a list 8 or HO.

associated minerals, particularly those in apparent Because of great differences in the amount and type

equilibrium with the new mineral). of information that can be obtained from the study
Chemical composition and method of analysis. Of a particular mineral specimen, it is not practical
Chemical formula, empirical and simplified. to specify the irreducible minimum of information

Crystallography: crystal system, crystal class, spa&:equ"ed for a mineral to be approved; each proposal

group, point group, unit-cell parameters, unit-cefUSt b€ considered on its own merits. _
volume, number of formula units per unit cell, and A general outline of the procedures involved in

X-ray powder-diffraction data. establishing a new mineral species is given by Dunn
Crystal structure: general description, sité1977). To assist potential authors of new-mineral
populations, structural formula, reliability factor. proposals, a check-list has been drawn up (Mandarino

g87) and should be submitted as part of the proposal.

General appearance and physical properties: gr% . . ) .
; opies of an official check-list can be obtained from
or crystal size, morphology, type of aggregate, colo e chairman of the CNMMN or from one of the

streak, luster, transparency, hardness, tenacit)€. . . N,
P Y &tlonal representatives (Appendix I). Guidelines on

cleavage, parting, fracture, density, both measur ; .
and calculated (Mandarino 1981a). Eolme aspects of new-mineral proposals are given
elow.

Optical properties T ist scientists who d th Il the technical
a) Non-opaque minerals: optical character (isotropjc .0, aSSISt SCIENUSIS who do not have all tne technica

or anisotropic; uniaxial or biaxial), optical sign, indice aC|I|t||e? tg f_ot.):_am s]:ome mpprtan: ?hataCIf\lol\r/ll\}lrl]\le
of refraction, &, dispersion, orientation, pleochroismco.mp ete demnnition or a new mineral, the )
; : éwa its chairman or secretary) may ask some of its

Gladstone — Dale relationship (Gladstone & Dale 1864)€MPers, or specialists of some subcommittees, to
should also be calculated (Mandarino 1981b, Béiss oII_aborate with these scientists in order to improve
al. 1983). their proposal.

b) Opaque minerals: color in reflected plane-polarized It happens in some cases that non-mineralogical
light, internal reflections, reflectance, bireflectanceSPecialists such as crystallographers or chemists
pleochroism and anisotropy. The reflectance must |§)é|b|l$h a crystal-structure description of a new mineral
measured relative to a reflectance standard approvedtB@t has not been officially approved by the CNMMN.
the IMA Commission on Ore Microscopy (IMA-COM), Such descriptions should not include a name for the
ideally from 400 to 700 nm at intervals of 20 nm. Th&ineral.
minimum requirement is for reflectance data at If the entire mineral specimen has been consumed
the wavelengths 470, 546, 589 and 650 nm. Where daliaing the course of the investigation, and consequently
are supplied for measurements in oil, the oil usambthing of the specimen remains to be deposited in an
should conform to the German standard DIN 58.884ppropriate collection, approval for the new mineral
this and other recommendations of the IMA—COM arwill not be given; this is because some material should
contained in Criddle & Stanley (1993). always remain for possible later re-examination.
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TREATMENT OF A NEW-MINERAL PROPOSAL two-thirds (2/3) of these members have voted “yes”.
A proposed name will be considered approved if more
When the chairman of the CNMMN receives dhan one-half (1/2) of the members who vote on the
new-mineral proposal from authors, either directly oproposal vote “yes”. In assessing the voting results, an
via the national new minerals committee in the countrgbstention is regarded as a negative vote, as it suggests
of origin, he will acknowledge receipt of the proposalhat additional information is required. After the voting
and may write to the authors asking for more informatioon a proposal is completed, the chairman sends the
if he considers this desirable, or he may point ouésults to the CNMMN members and to the author of
possible objections either to the mineral or to the namtée proposal. He includes the comments of the voting
If the authors so desire, the chairman is required toembers, but the votes of individual members are not
submit a proposal to the CNMMN whether or not hdisclosed. Reconsideration of adverse votes can be
approves of it. In such cases, the chairman will informequested by an author at any timsignificant new
the authors that he will give his reasons as to the unsul&ta or new interpretationsare obtained. If a mineral
ability of the proposal under “Chairman’s Remarks”is approved, but not the name, a new name should be
The chairman’s abstract of a proposal is sent by air magiquested by the chairman when he notifies the author
to each member of the CNMMN, and approximately 66f the voting results. In cases of repeat voting, approvals
days are allowed for receipt of voting papers. of the mineral and the name require the same majorities
Members of the CNMMN are urged, not only toas in the original voting.
vote, but also to comment in detail. The chairman is Authors who have described new minerals without
authorized to suspend voting on a proposal to enalilames do not have any priority rights on the subsequent
more information to be obtained, or he may call for aaming of such minerals. However, as a matter of
second vote on a proposal if, in his opinion, importamourtesy, it is recommended that a person proposing a
comments made by members should be seen by all treme for a previously unnamed mineral communicate
members. Second votes have the same voting periadth the original authors of the unnamed mineral. Any
(about 60 days) and require the same majorities asw names proposed subsequently have to be approved
those for original proposals (see below). Any membdry the CNMMN, as do the minerals for which the
of the CNMMN who objects to a proposal may ask theames are proposed.
chairman to suspend voting or to call for a new vote, The publication of a non-approved name or the
but the final decision to do so rests with the chairmapublication of a name for a non-approved mineral is not
Abstracts of proposals dealing with opaqueacceptable, and journal editors should guard against the
minerals may be sent to some members of thetroduction of such names.
IMA-COM at the discretion of the Chairman.
Similarly, the chairman may submit abstracts of any MINERAL GROUPS
proposals to other specialists for advisory opinions.
Such advisors do not vote, but their comments are The nomenclature of mineral groups is generally
considered by the chairman. Serious objections raisddalt with by subcommittees comprising specialists in
by any advisors are to be treated by the chairman the group under consideration, and including at least
specified above. one member of the CNMMN. The following subcom-
Proposals dealing with minerals belonging tanittees have been established in the past: Pyrochlore,
mineral groups for which subcommittees have beekmphiboles, Pyroxenes, Sulfosalts, Micas, Zeolites,
organized by the CNMMN may be sent to thélatinum-Group Minerals, Nomenclature, and Unnamed
appropriate subcommittee chairman for circulatioMinerals.
among the subcommittee members if the CNMMN The creation of a subcommittee, and the composition
chairman thinks such action is advisable. Subcommitteé its membership, must be approved by the CNMMN.
members are invited to submit opinions, and seriod$ie subcommittee is expected to formulate recommen-
objections raised by them are to be treated as specifitions for the nomenclature of minerals in the
above. group under consideration, and these recommendations
If two or more proposals for the same new minerare submitted to the CNMMN for approval by a
are received by the chairman, the proposal that arrivedting procedure. The recommendations of a group
first in the chairman’s office will have priority. subcommittee are regarded as being of an advisory
Exceptions can be made if the new-mineral proposahture, with the final decision regarding the adoption of
has been submittedria a national new-mineral the recommendations resting with the CNMMN.
committee and if the CNMMN chairman has been Proposals for the creation of new subcommittees
given prior notification of the receipt of the proposal bghould be submitted to the chairman of the CNMMN.
the national committee. If the establishment of a new subcommittee is
A proposed new mineral will be consideredapproved, the CNMMN secretary (see Appendix 1) is
approved if more than half (1/2) of the members aduthorized to deal with procedural matters involving
the CNMMN vote on the proposal, and if more thathe subcommittee.

9
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CHANGES TO EXISTING NOMENCLATURE Type specimens

General Wherever possible, the redefinition, discreditation
or revalidation of a mineral should be based on a
Changes to existing mineral nomenclatureStudy of type material. If a type specimen exists and if
including the redefinition or discreditation of existingth original description, though faulty, represents a
mineral species, the renaming of minerals, or tH&asonable approximation to material on the specimen,
revalidation of discredited or obsolete mineral name¥}€ mineral is to be defined by reference to the type
must be approved by the CNMMbéfore publication. Material rather than to the original description. This
Toward this end, a suitable proposal should bH®€ans that errors in the original description cannot
submitted to the vice-chairman of the CNMMN (se®€ held to discredit a mineral unless the original
Appendix I). description was so grossly inaccurate that, in the words
) . of J.D. Dana (1868), “a recognition of the mineral by
A list of_changes in nqmenclature approved by th@eans of it is impossible”.
CNMMN since 1987 is given in Appendix I. If type material cannot be obtained for study, the
investigator may propose a neotype to the CNMMN,
clearly stating the efforts made to seek the original
) _type-specimen, and providing satisfactory evidence for
Advances in knowledge such as those resultinge jdentity of the neotype with the original. Both the
from structure refinements or new chemical knowledggcceptance of the neotype and approval of the proposal
extending known ranges of solid solution do not, igre within the authority of the CNMMN.
general, need to be referred to the CNMMN. However,
approval of the CNMMN is required if it is proposedpreparation of a nomenclature proposal
to redefine a mineral a) on structural grounds, b) by
adding or deleting one or more chemical components A proposal to change mineral nomenclature should
regarded as essential to the definition, or ¢) by proposimclude all relevant information, including a summary
compositional limits in a solid-solution series that aref the original description of the mineral, a review of
not compatible with the existing definition of the 50%subsequent reports, the submission of new data, and
rule (or its equivalent in multicomponent systems). Inecommendations for change.
case of doubt, the authors are invited to consult with the If one or more of the original authors of the mineral
vice-chairman of the CNMMN. to be discredited or redefined are alive, the author of the

If a mineral is shown to be a mixture and one of thdiscreditation or redefinition proposal should write to
components is otherwise new, the name should usudif{¢ original authors asking them to comment on the
be transferred to the new phase. proposal, and these comments should accompany

o . . . ._the submission to the CNMMN.
Redefinition of a mineral species requires a review A proposal for a change of nomenclature should

of the literature on the mineral to be redefined, %J

Redefinition

re-examination of the type specimen (see below, € ﬁent t%the w_ce-chilrmanhof the_ C.NMMN’ thblls
a comparison of the new data with the original, an thorized to write to the author pointing out possible
L S ! eficiencies in the proposal and making suggestions for
justification for the redefinition. g D

its improvement. The proposal, modified if necessary,
is then submitted to members of the CNMMN as a draft
proposal, with an invitation for them to comment. Such
éomments, if any, are forwarded to the authors of the draft

Discreditation

A mineral or mineral name may be discredited if i
can be shown that the mineral is identical to anoth Foposal, who are asked to respond 10 the comments,

S - . . .~ dmend the proposal, or withdraw it, as appropriate. If
one that has priority, or if the name is misleadin e proposal is not withdrawn, the amended proposal is
Requirements for discrediting a mineral species irr] Prop ’ prop

L - bmitted to the CNMMN membership for a formal
name are similar to those for redefinition (above), an -
have been outlined by Dunn (1990). \?gte, together with the comments on the draft proposal

and the authors’ responses. The voting procedure is
similar to that followed in the case of new-mineral
proposals, and at least a two-thirds majority is required
60 approve such proposals.

Revalidation

A mineral that has been discredited or fallen int
disuse may be revalidated if a re-e>_<an_1|nat|on .Sh.OWE-]ENERAL GUIDELINES FOR MINERAL NOMENCLATURE
that the mineral meets the normal criteria for a distinct
mineral species or that it is a mixture containing g&noice of a new mineral name
new mineral species. Requirements for revalidating
a mineral species are similar to those for redefinition, The responsibility for the choice of a name for a
as given above. new mineral rests primarily with the author(s) of the

10
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original description, although the name must ultimatelthe active literature (except for the report of its
be approved by the CNMMN. A mineral is commonlydiscreditation) foffifty years. A proposal to re-use an
named for the geographical locality of its occurrence, f@bsolete name must be accompanied or preceded by
the discoverer of the mineral (although not if he or she & proposal to discredit the obsolete name. If the
the author), for a person prominent in the field of mineNMMN does not approve a proposal to re-use a
alogy, or for a particular property of the mineral. discredited name, the author of the proposal has no
The naming of minerals after commercial organipriority for the use of the discredited name, although he
zationsor groups that have made no specific, worthwhiles free to propose the name again at a future time.
contributions to mineralogy is to be discouraged, to prevent The re-use of an obsolete or discredited name is not
inappropriate commercialization of the nomenclaturgermitted if the name has been used to a significant
If the mineral is to be named after a geographicaktent outside the field of mineralogg.¢, in petro-
occurrence, care must be taken to ensure that th@phy, metallurgy, palaeontologstc), or to indicate
spelling conforms to that in use at the localitytwo or more minerals.
the spelling should not be taken from translations. If an artificial substance has been given a name,
If the mineral is to be named after a living persorgand a mineral corresponding to that substance is subse-
that person’'s permission must be obtained by tlguently discovered, the name given to the artificial
author, and this should be done prior to the submissienbstance does not necessarily have to be applied to the
of the proposal to the CNMMN. When deciding tanineral.
name a mineral after a person, it is well to recall J. D. The name must be sufficiently different from
Dana’s (1854) precept: “It should be remembered thekisting ones to prevent confusion, both in the author’s
the use of names of persons eminent in other sciendesiguage and in others. Existing mineral nomenclature
or of such as are ignorant of all science, is wholly atiready displays a number of examples of unfortunate
variance with good usage and propriety; moreover, @ames that are easily confused; names such as
attempted flattery of the politically distinguished isceladoniteandcaledonite or mallardite andmalladrite
degrading to science, and cannot be too stronghan easily be misspelled; names suchtaslesite
discountenanced”. If the mineral is named after dnodiziteandrhodusiteare euphonically very similar.
person with a space or a capital letter in the name, th#roduction of new names that can create similar
name should be modified to eliminate themg, problems must be avoided.

mcnearite not mcNearite joesmithite not joe smithite If the new mineral is clearly and simply related to
Otherwise, the original spelling of the person’s naman existing one, it is very desirable that this relationship
should be retained. be indicated in the new naneeg., clinoenstatitéor the

Although the CNMMN does not have a fixed policymonoclinic dimorph of enstatite, aragnesiocopiapite
on the use of compounded personal names, sofioe the Mg analogue of copiapite. Such a name should
members feel that they should be discouraged, parti@ensist of one word onlye(g, magnesiocopiapiteot
larly where they become cumbersome or cacophonousagnesium copiapije
or where they unnecessarily distort the true names of Efforts should be made to choose a simple name
the individual who is supposedly being honored. rather than an excessively complicated one that may be
Mineral names proposed in languages that use ottbfficult to read or pronounce. The use of excessively
than the Latin alphabet should be transliterated into theng names should be avoided, as these may cause
Latin alphabet by the author of the name according thfficulties in pronunciation, tabulations, and computer
the prevalent system operative in the country of originlatabases.
Such transliterated names should be reported, in
national journals, for example, when the name of tHeare-earth minerals
mineral is written according to other alphabets or
phonetic rules. Diacritical marks should be retained The name of a mineral with essential rare-earth
wherever possible, but it is recognized that not adllements REE), or the chemically related elements Y
printing establishments have the necessary facilities for Sc, must have a suffix indicating the dominant
printing all types of diacritical marks; in such casesare-earth elemerg,g, bastnésite{Ce); if a new mineral
diacritical marks may be omitted. is discoveredwith the same structure and analogous
Re-use of a discredited or obsolete name for a n@emposition, but with a different dominant rare-earth
or redefined mineral is to be discouraged, except whetement, it should be given a name that is analogmus
the new mineral is a component of a mixture originallthat of the existing minerak.g, bastnasitefYy). A
described as a single mineral; in such a case, the origisaffix of this type is known as laevinson modifier
name may be transferred to the new phase. Re-use affi@r the person who introduced this procedure
discredited name may also be permitted if there is(hevinson 1966). A subsequent clarification (Bayliss &
good reason why the discredited name is particularlyevinson 1988) specifies that more than one chemical
appropriate for the mineral in question, and theymbol may be appended only if the elements occupy
discredited or obsolete name has not appeared different crystal-structure sites. A compilation of
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rare-earth minerals, appropriately suffixed, was giveviarietal names
as an Appendix to Nickel & Mandarino (1987).

An example of a situation that may arise is one in The existing names of mineral varieties such as
which a mineral with a particular structural site immethyst, kunziteetc, which are not regarded
occupied by both Ca arREE and the sum oREE as species, do not come under the jurisdiction of
elements (in molar proportions) is greater than th#te CNMMN, and are therefore unregulated. The
of Ca, but individuaREE elements are subordinate tointroduction of new varietal names, however, is to be
that of Ca. In such a case, the mineral is regarded adiscouraged, as it tends to create confusion in the
rare-earth mineral, with a Levinson modifier specifyingnineralogical literature.
the predominanREE

Nomenclature of mineral groups
Extended Levinson modifiers
As noted above, subcommittees have been

As noted above, Levinson modifiers are usedstablished for a number of complex mineral groups.
primarily in the nomenclature of rare-earth minerals. IBome of these subcommittees have produced reports
a few cases, however, the procedure has been extentted have been approved by the CNMMN, and these
to other mineral groups that can contain differeneports have been published in a number of different
substituting elements in one or more structural site@urnals. The reports, which include guidelines for the
e.g, jahnsiteandpumpellyite In zeolites, such modifiers nomenclature of minerals comprising these groups, are
are used without parentheses to indicate exchangeatale complex to be summarized adequately here; readers
cations. In general, the use of extended Levinson modire advised to consult the published reports of these
fiers is acceptable in cases where only one substitutisgbcommittees, as follows: pyrochlore: Hogarth (1977),
element is suffixed, but suffixes consisting of multiplegpyroxenes: Morimotcet al. (1989), platinum-group
elements are conditionally acceptable in cases wharenerals: Harris & Cabri (1991), amphiboles: Le&ke
the structure is complex, and use of such suffixed. (1997), zeolites: Coomlet al. (1997) and micas:

simplifies the nomenclature. Riederet al. (1998).
In general, names of less complex mineral groups
Adjectival modifiers are well established in the mineralogical literature, and

frequently one of the species names of the minerals

In mineralogical nomenclature, it is important tacomprising the group is used for this purpose. The use
distinguish the name proper from adjectival modifieref such group names is not regulated by the CNMMN,
that may precede the name and are not connected tditt the creation of a new name must have the approval
An adjectival modifier is not considered to be part oéf the CNMMN.
the mineral name, and is normally used to indicate a
compositional variank.g, ferroan manganotantalite  Nomenclature of polytypes, polytypoids and
whereferroanis the adjectival modifier that indicatespolymorphs
the presence of some ferrous iron, armhganotantalite
is the name proper. It is recommended that Latin- The approved system for denoting polytypes is the
derived adjectives should be used wherever possibteodified Gard notation recommended by the Interna-
(Hey & Gottardi 1980)e.g., natrian versus sodigand tional Mineralogical Association and the International
kalian versus potassianThe adjectival modifiers Union of Crystallography (Bailegt al. 1978, Guinier
recommended by Schaller (1930) have found genestl al 1984, Nickel 1993). It consists of the mineral
acceptance, and they have been augmented by addime followed by a hyphenated, italicized suffix
tional ones in the more comprehensive list of adjectivabmprising an alphabetical character to indicate crystal
modifiers published by Nickel & Mandarino (1987). Insystem, preceded by a numerical symbol to indicate
constructing an adjectival modifier that is not in the listnultiplicity of the structural unit, as first proposed by
the endingoanis to be used for the ion with the lowerRamsdell (1947). This system can also be used for
valency, andan for the higher. If the valency of antopologically similar polymorphs and for polytypoids.
element in a particular mineral is not known, the adjedhe alphabetical characters to be used in the suffixes
tival modifier derived from the more likely, or moreare as follows: cubidC, tetragonalQ (for Quadratic),
common, valence state of the element should be usé@xagonal: H, trigonal: T, rhombohedral: R,

As adjectival modifiers are not considered to be arthorhombic:O, and triclinic:A (for Anorthic).
part of the mineral name, they should be ignored in the
preparation of alphabetical indexes. Occasionally &xamplel: Muscovite-M is the monoclinic polytype
adjectival modifier is given in the form of a hyphenatedf muscovite withc = 10 A; muscovite-BI, is the
chemical prefix,e.g, Li-tosudite rather tharlithian  monoclinic polytype of muscovite with= 20 A, and
tosudite or lithium-bearing tosudite Such usage is muscovite-3 is the trigonal polytype of muscovite
incorrect and should be avoided. with ¢ = 30 A.
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Example2: Analcime has a number of topologicallyLevinson modifiers. The use of a hyphen to distin-
identical polymorphs caused by different degrees guish a prefix from the root name is to be
order of Al and Si in the tetrahedral structural sites. Ttdiscouraged, but where an unhyphenated name is
different polymorphs are distinguished by the suffixeawkward and a hyphen assists in deciphering the
-1C, -1Q, —1M, etc. name, it may be used,g.,bario-orthojoaquinite

Nomenclature of nanometric domains Mineral names for synthetic substances

If a domain of nanometric dimensions in a larger Unmodified mineral names should not, in general,
mineral grain has a unique composition or crystdle used for synthetic substances corresponding to
structure but is not sufficiently large to qualify as &xisting minerals, chemical analogues of existing
mineral species, it should not be given a distinctiveinerals, or hypothetical minerals. However, synthetic
mineral name. If it is deemed necessary to refer to sushbstances that correspond to existing minerals may be
a domain by name, it should retain the name of the hggven mineral names if such names are suitably
mineral, with the addition of an appropriate suffix tanodified to clearly indicate their synthetic origin
indicate the crystallographic or compositional natur@Nickel 1995b), or if the synthetic origin of such
of the domain. Such suffixes do not require approval lsubstances is clearly stated.
the CNMMN.

PUBLICATION OF THE DESCRIPTIONS
Nomenclature of variable-fit homologous series OF APPROVEDMINERALS

Individual names should not be given to members of The published paper describing the new mineral
variable-fit homologous series (see a previous sectioshould include sufficient information, comparable to
Instead, an optional descriptive modifier may béhat given in the proposal to the CNMMN. Publication
appended, describing the match between the buildinga brief abstract in which only some of the data are
blocks. The contents of the appended symbol will vagiven should be avoided.
according to the precision required or the method used, Authors of approved proposals should publish
should contain the word “homologue”, and should béescriptions of the minerals covered by these proposals
enclosed by < > brackets. An example d¢ylindrite  within two years of being notified of the approval
<homologue(19,13Q/(30,12H>" for a homologue by the chairman or vice-chairman. If new-mineral
of the cylindrite series with a tetragonal (quadratiajescriptions, discreditations, redefinitions or revalidations
building block of 19 by 13 units that is commensurablare not published within that time, the proposals are

with a hexagonal block of 30 by 12 units. no longer considered as approved. Any extensions
of this deadline must be approved by the chairman or
Prefixes in mineral names vice-chairman, as appropriate.
In applying compositional prefixes to mineral ADVICE TO EDITORS

names, it is recommended that Latin-derived prefixes
be used instead of other linguistic derivatives (Hey & Journal editors will do a service to the earth science
Gottardi 1980).e.g., ferro-instead ofeisen; natri- community if they cooperate fully with the CNMMN.
instead ofsoda; or stanno-instead oblovo- All aspects of the nomenclature in submitted manu-
Prefixes are an integral part of the mineral namecripts should be evaluated according to the guidelines
and should generally be treated as such in the preparatigwen here, and assurance should be sought from
of alphabetical compilations or indexes. However, aauthors that they have submitted all matters dealing
exception can be made in the case of prefixed symbalgh mineral nomenclature to the CNMMN, and that
such as Greek letters or their spelled-out Latitheir proposals have been approved. Unless they have
equivalents, which may be positioned after the maifefinite proof of approval, editors should consult with
name in alphabetical listings;g, R+oselite may be their national representatives on the CNMMN, or with
written asroselite3 orroselite-beta members of the CNMMN executive. Editors should be
The prefixpara should be used only for names ofparticularly cautious about the final acceptance of a
dimorphs or polymorphs of known minerals. The prefipaper bearing phrases like “has been submitted” or
metashould be used only for names of lower hydratésvill be submitted” to the CNMMN. Acceptance

of known minerals. of such papers should be delayed until evidence is
produced that the nomenclaturas been approvedy
Hyphens in mineral names the CNMMN.

In the case of new minerals, editors should insist
Hyphens are used in mineral names to conneeh evidence that a type specimen of the new mineral
suffixed symbols, such as polytype suffixes antlas been lodged in at least one major museum or a
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nationally recognized mineral collection. This infor- & MWDARINO, J.A. (1987): Formal definitions of
mation should be included in the published paper.  type mineral specimenAm. Mineral.72, 1269-1270.
It would be appreciated if all journals that publish

mineralogical papers include the following statement in
their instructions to author¥his journal follows the
rules of the Commission on New Minerals and
Mineral Names of the IMA in all matters concerning
mineral names and nomenclature FLEISCHER, M. (1970): Procedures of the International

Mineralogical Association Commission on New Minerals
and Mineral NamesAm. Mineral .55, 1016-1017.

& (1988): The Commission on New
Minerals and Mineral Names of the International
Mineralogical Association; its history, purpose and
general practiceMineral. Rec19, 319-323.
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APPENDIX II. CHANGES IN NOMENCLATURE, 1987-1997

DISCREDITATIONS

Andrewsite (= hentschelite) Dunn: Am. Mineral. 75 (1990), 1197
Anosovite (= armalcolite) Bowles: Am. Mineral. 73 (1988), 1377
Ashanite (= ixiolite) Pending

Baumite (= impure serpentine) Guggenheim & Bailey: Am. Mineral. 75 (1990), 705

Bravoite Bayliss: Am. Mineral. 74 (1989), 1168
Calciocelsian (= armenite) Mason: Mineral. Mag. 51 (1987), 317
Calcium phar iderite (= barium phar iderite) Pending

Caratiite (= piypite)

Filatov & Vergasova: Zap. Vses. Mineral. Obshchest. 118(3) (1989), 88
Chavesite (= monetite) Kampf & Dunn: Am. Mineral. 79 (1994), 385
Csiklovaite (= tetradymite) Bayliss: Am. Mineral. 76 (1991), 257
Cuprocassiterite (= mushistonite) ~Dunn & Roberts: Mineral. Rec. 17 (1986), 383
Donathite (= magnetite + chromite)

Burns et al.: Neues Jahrb. Mineral., Monatsh. (1997), 163

Ferrazite (= gorceixite) Atencio & Clark: Mineral. Mag. 60 (1996), 841
Ferropseudobrookite (= pseudobrookite) ~ Bowles: Am. Mineral. 73 (1988), 1377
Herschelite (= chabazite) Coombs et al.: Can. Mineral. 35 (1997), 1571
Iridosmine (= osmium) Harris & Cabri: Can. Mineral. 29 (1991), 231
Kennedyite (= armalcolite) Bowles: Am. Mineral. 73 (1988), 1377
Laub

(= impure dufreni Dunn: Am. Mineral. 75 (1990), 1197
Leonhardite (= starkeyite) Coombs et al.: Can. Mineral. 35 (1997), 1571
Lewisite (= roméite) Pending
Lusungite (= goyazite) Pring et al.: Mineral. Mag. 59 (1995), 143

Maufite (= interstratified lizardite — chlorite) Pending
Nioboloparite [loparite-(Ce)] Mitchell ez al.: Can. Mineral. 34 (1996), 991
Osmiridium (= iridium) Harris & Cabri: Can. Mineral. 29 (1991), 231
Platiniridium (= iridium) Harris & Cabri: Can. Mineral. 29 (1991), 231
Polymignite (= zirkelite) Bayliss et al.: Mineral. Mag. 53 (1989), 565
Portite (= natrolite) Franzini & Perchiazzi: Eur. J. Mineral. 6 (1994), 351
Protoastrakhanite (= konyaite)
van Doesburg & van der Plas: Am. Mineral. 74 (1989), 1382
Rezbanyite (= mixture with hammarite)
24k & Mumme: Neues Jahrb. Mineral., Monatsh. (1994), 314
Rutheniridosmium (= iridium) Harris & Cabri: Can. Mineral. 29 (1991), 231
Selen-tellurium (= selenium + tellurium) Bayliss: Am. Mineral. 76 (1991), 257
Sismondine (= chloritoid) Chopin et al.: Eur. J. Mineral. 4 (1992), 67
Staringite (= cassiterite + ferrotapiolite) Groat ez al.: Mineral. Mag. 58 (1994), 271
Sulrhodite (= bowieite) Bayliss ef al.: Mineral. Mag. 56 (1992), 125
Svetlozarite (= dachiardite) Coombs et al.: Can. Mineral. 35 (1997), 1571
Tetranatrolite (= gonnardite) Pending
Warrenite (= jamesonite) Pending
Wellsite (= phillipsite) Coombs et al.: Can. Mineral. 35 (1997), 1571

REDEFINITIONS

Aguilarite Pending
Armalcolite Bowles: Am. Mineral. 73 (1988), 1377
Attakolite Grice & Dunn: Am. Mineral. 77 (1992), 1285
Berndtite polytypes Bayliss & Clark: Mineral. Mag. 54 (1990), 137
Gartrellite Krause et al.: Eur. J. Mineral. 10 (1998), 179
Georgeite Pollard et al.: Mineral. Mag. 55 (1991), 163
Kegelite Dunn et al.: Am. Mineral. 75 (1990), 702
Khademite Cesbron & Bayliss: Mineral. Mag. 52 (1988), 133
Plumbotellurite Pending
Pseudobrookite Bowles: Am. Mineral. 73 (1988), 1377
Rutheniridosmine Harris & Cabri: Can. Mineral. 29 (1991), 231

Miyawaki et al.: Am. Mineral. 78 (1993), 425
Bayliss: Am. Mineral. 74 (1989), 1168

Tengerite-(Y)
Villamaninite

Xitieshanite Li Jiaju et al.: Sci. Geol. Sinica (1989), 106
Zirconolite polymorphs Bayliss et al.: Mineral. Mag. 53 (1989), 565
Zirkelite Bayliss et al.: Mineral. Mag. 53 (1989), 565

RENAMINGS

Grice et al.: Am. Mineral. 78 (1993), 433
Fiedlerite polytypes Merlino et al.: Mineral. Mag. 58 (1994), 69
Hiortdahlite polymorphs Merlino & Perchiazzi: Mineral. Petrol. 37 (1987), 25
Magnesium orthite [= dollaseite-(Ce)]

Peacor & Dunn: Am. Mineral. 73 (1988), 838

Ferridravite (= povondraite)

Natrc ite (met roautunite)

Chernikov & Organova: Dokl. Akad. Nauk 338 (1994), 368

Penkvilskite polytypes Merlino et al.: Am. Mineral. 79 (1994), 1185
REVALIDATIONS

Aerinite Azambre & Monchoux: Bull. Minéral. 111 (1988), 39

Barium pharmacosiderite Walenta: Aufschluss 45 (1994), 73

Fernandinite Evans et al.: Can. Mineral. 32 (1994), 339

Prismatine Grew et al.: Mineral. Mag. 60 (1996), 483

Pseudorutile Grey et al.: Mineral. Mag. 58 (1994), 597

Note that a large number of additional changes in nomenclature have been formalized in IMA reports on pyroxenes
(Morimoto e al. 1989), amphiboles (Leake et al. 1997), zeolites (Coombs et al. 1997) and micas (Rieder et al. 1998).
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