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I. Introduction

The accumulated knowledge about fungi and
funguslike organisms is linked to names, and
communication of this knowledge relies upon
the use of these names. Naming of these organ-
isms can be thought of simply as involving two
principal components, taxonomy and nomen-
clature. Taxonomy is how a fungal entity is
defined and grouped with other fungal entities
into a system of classification. Although there is
no universally agreed upon right or wrong way
to do this, mycologists today generally base
taxonomic concepts and classifications of
fungi on evolutionary relationships inferred
from phylogenetic analyses. Nomenclature
includes the rules for formally establishing a
name, determining which is correct, and esta-
blishing a standard to determine the appli-
cation of a name, i.e., the type. The formal
rules of nomenclature that govern the naming
of fungi and funguslike organisms, excluding
Microsporidia, are found in the current version
of the International Code of Nomenclature for
algae, fungi and plants, or ICN (Melbourne
Code) (McNeill et al. 2012). New taxonomic
concepts often lead to name changes, and
newly recognized taxa are added as mycologists
document the enormous quantity of fungi and
funguslike organisms, estimated to include as
many as 5.1 million fungal species (Blackwell
2011). Name changes also result from the appli-
cation of and changes to the rules of the ICN.
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Though the name of a fungus might change, the
fungus itself remains the same. Thus, tracking
the different names used for a specific fungus
allows all of the accumulated knowledge about
it to be pooled, and in some cases misidentifi-
cations and changing concepts can be evaluated
and information that is no longer clearly appli-
cable to a specific fungus can be identified and
reconsidered. The value of fungal naming and
following the ICN thus lies in having one cor-
rect name for each fungus and funguslike
organism that can be used for precise commu-
nication and an associated standard for deter-
mining what organism that name represents.

In the first edition of The Mycota, Hawks-
worth (2001) provided a scholarly and detailed
summary of fungal naming that provided guid-
ance for using the version of the International
Code of Botanical Nomenclature (Tokyo Code)
(Greuter et al. 1994) that was in effect at that
time and integrated information about poten-
tial proposals for changes to fungal naming,
some of which were never adopted, e.g., the
BioCode. Subsequent to the completion of the
original text of Hawksworth’s (2001) publica-
tion, three different Codes have been used for
fungal naming, and major changes to the pro-
cedures for naming fungi have been adopted,
especially changes found in the current ICN
(McNeill et al. 2012). Rather than restate the
historical aspects and basics of fungal naming
summarized by Hawksworth (2001), this chapter
will provide an update and supplement to the
previous version. Much has been written on the
topic of fungal naming in recent years, and all of
this will not be covered in detail here. The pres-
ent chapter will focus on the transition to a one-
name-per-fungus system of classification, other
major changes to how fungi are named found in
the ICN, and how to perform frequently used
nomenclatural procedures correctly. Some
attention will also be given to a number of cur-
rent proposals and ideas on changes to fungal
naming that may be adopted in the future.

II. International Code of Nomenclature
for Algae, Fungi, and Plants (ICN)

The ICN is a set of rules for naming the organ-
isms traditionally treated as algae, fungi, or

plants (McNeill et al. 2012). Modifications of
and additions to the rules are considered, and
new Codes are adopted via a democratic pro-
cess every 6 years at an International Botanical
Congress (IBC), the next of which will occur in
2017 in Shenzhen, China. The Code may be
thought of as a sort of gentlemen’s agreement
since it has no legal status; hence, it depends on
users’ willingness to voluntarily follow its rules,
which has largely been done over the years. The
Code itself is divided into a number of parts,
and the organization and numbering of these in
the current ICN has changed substantially from
earlier Codes. Its language is complicated, and
the finer details of the rules take a while to learn
and appreciate; a single read is insufficient for
most mycologists to gain anything close to a
basic degree of mastery. Typically, nomen-
clatural experts must read and reread and re-
interpret the Code depending on what
nomenclatural procedures, some little used,
and areas of interest have emerged during a
taxonomic project. Unfortunately, many
mycologists do not have time to learn the
Code because the rigors of keeping up with
other scientific matters in a quickly changing
world take up a lot of time. It is hoped that the
present chapter will serve mycologists as an
elementary guide to the basic essentials of
nomenclature.

Following a preface summarizing the
changes found in the current Code, a key
to the renumbering of parts, and a list of
important dates in the Code, the ICN begins
with a preamble that defines its purpose and
the organisms it covers and summarizes its
parts, among other items. Next comes the
first of three divisions of the ICN, Principles.
This single page contains the six major prin-
ciples that form the basis of nomenclature, not
the least of which are determining the appli-
cation of names by nomenclatural types,
priority of publication, and that each taxon
may only bear one correct name, with a few
exceptions.

The second division, Rules and Recommen-
dations, contains nine chapters, some of which
have additional sections. These chapters con-
tain rules, which are set out in articles and
sometimes clarified with notes, and recommen-
dations, and examples are added occasionally
for illustrative purposes. Rather than detail
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all of these, a brief summary of important
concepts and parts that should be useful for
most mycologists follows. Chapter I covers
taxa and their ranks. The principal ranks
include kingdom, phylum, class, order, family,
genus, and species, which we have all learned
and loved. A bevy of secondary ranks are also
presented for those inclined to produce compli-
cated classifications. None of these ranks is a
level, so studies that use the term “level,” such
as species level or level at other ranks, reflect
the authors’ nomenclatural ignorance. Such
usage is best avoided by employing the term
rank rather than level because there is no such
thing as the latter (at least under the Code).

Chapter II covers status, typification, and
priority of names. Effective publication (getting
the word out) is defined as per the articles of
Chapter IV, and this simply means that the
name of a taxon has been presented to the
world by appropriate means, for example, in a
printed book or journal that is widely
distributed rather than on a note left in a single
university herbarium specimen. Valid publica-
tion, which produces a valid name, means that
the articles of Chapter V, hybrids ignored
herein, were followed during the naming pro-
cess. To be a name, a name must be valid, and
valid simply means meeting the basic require-
ments to exist or have status under the Code
and be recognized by the scientific community.
An invalid name does not have status (exist)
under the Code and should not be recognized
by the scientific community because it does not
meet the basic requirements of the ICN. The
terms valid and invalid are misused by a num-
ber of authors, often as a way of indicating
disagreement with a particular taxonomic con-
cept of someone else. A legitimate name is a
valid name that is in accordance with the rules,
while an illegitimate name is a valid one that is
defined as such by the articles listed in ICN Art.
6.4. There are two common ways in which a
name may be illegitimate. The first is by being a
later homonym, or the same name validly pub-
lished at a later date, like the imaginary cases of
“Amanita hibbettii Vilgalys 2011” and the ille-
gitimate “Amanita hibbettii J.W. Taylor 2013.”
The second is by being superfluous, which can
be thought of as simply renaming an already

named fungus, for example, I have “Amanita
hibbettii Vilgalys 2011,” but I call it “Amanita
justoi Minnis 2014.” The terms legitimate and
illegitimate are also often misused by authors
despite being clearly defined in the various
Codes.

Typification is one of the most important
principles of the Code because a type is a stan-
dard used to determine the application of a
name, i.e., answer the question: what is this
fungus? An analogous standard is the Interna-
tional Prototype Kilogram (IPK), which is used
to ascertain the base unit of mass if and when
questions about it arise (BIPM 2006). Needless
to say, the IPK is rarely handled and protected
from damage for good reason. A nomenclatural
type functions similarly for the name of a fun-
gus. As a single standard, a type may not
encompass all of the variation of a biological
entity, and it may not be the most representa-
tive element. A type is typically a specimen, but
illustrations may serve as types in some cases.
There are a large number of different kinds of
types and terminology, and some of them are
reviewed later in this chapter. The name of a
genus is typified by the type of name of a spe-
cies, and this may be indicated by citation of the
species name. The name of a family is typified
by the same type as the generic name on which
it is based, and this may be indicated by citing
the name of the genus. Above the rank of fam-
ily, typification does not apply unless the name
is based on a generic name, in which case the
type is automatically the same as that of the
genus. Thus, the Agaricomycetes has the same
type as that of the genus Agaricus, the type of
Agaricus campestris L.

Priority applies to names at the rank of
family and below where each name may bear
only one correct name, with a few exceptions.
Names do not have priority outside of the rank
at which they were published, and the correct
name is the legitimate name that was effectively
published first. Priority does not operate above
the rank of family. Generally speaking, there are
three major ways that the principle of priority
may be limited for fungal names. For fungi, the
valid publication of names is treated as begin-
ning on 1 May 1753 with Species Plantarum, a
work of Linnaeus, and fungal names that may
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have existed before this date have no status
under the Code. However, this has not always
been the case, and the starting point for rusts,
smuts, and gasteromycetes used to be Persoon’s
Synopsis Methodica Fungorum, while that of
other fungi (excluding slime molds) was Fries’
Systema Mycologicum. Because of the change in
starting point for these groups and the resulting
and unfortunate need to change many names,
sanctioning was adopted to give priority
against earlier names to names adopted in the
works that used to be the former starting point
for fungi; additional information relating to
sanctioning and its history was summarized
by Hawksworth (2001). Conservation via ICN
Article 14 is another procedure that limits pri-
ority and is employed when strict application of
the rules results in disadvantageous changes.
Names may be conserved to have priority over
competing names or to have a different type
that preserves usage in order to serve stability.
Rejection via ICN Article 56 is another proce-
dure that limits priority. It is similar to conser-
vation in some ways, but a rejected name may
not be used and can be thought of as being
taken out of play permanently, unless later con-
served. Additional limitations to priority in-
volve the transition to a one-name-per-fungus
system of classification, which will be covered
in more detail subsequently in this chapter.

Chapters of Division II not previously men-
tioned in detail include Chapter III, which
shows how to construct names at the various
ranks, Chapter VI, which shows how to give
author citations that credit the appropriate
authors of names, Chapter VII, which covers
all forms of name rejection, Chapter VIII,
which deals with the names of anamorphic
fungi or those with a pleomorphic life cycle
(discussed under the transition to one name
per fungus below), and Chapter IX, on the
orthography and gender of names, which sim-
ply means spelling and grammar issues. Divi-
sion III, the last one of the Code, includes
matters relating to governance of the Code.
The last items of the Code appear as Appendix
I on the names of hybrids, a glossary, and a
couple of indexes. Seven additional appendices
are to be published separately and will be
available in print and electronically. For addi-

tional information on the ICN and matters not
summarized herein, refer to the complete ICN
(McNeill et al. 2012) and the earlier chapter by
Hawksworth (2001).

A. Transition to One Name Per Fungus

Perhaps the most significant change to the
naming of fungi found in the current ICN
(McNeill et al. 2012) is the elimination of provi-
sions that allowed multiple names for the same
taxa of non-lichen-forming ascomycetous and
basidiomycetous fungi, sometimes referred to
as dual nomenclature. The following sections
consider historical aspects and how the transi-
tion to a one-name-per-fungus system of clas-
sification was implemented as well as the
specific rules of the ICN and how they will be
used to make the transition happen. Terms
such as anamorph, teleomorph, and holo-
morph, though still present in the ICN, are
abandoned as much as possible in accordance
with the preferences of mycologists including
Hawksworth (2013) and Amy Y. Rossman, my
recent mentor. Seifert (2014), however, has
made a good case for the continued use of
these terms. It would be hard for new students
of mycology to understand the historical myco-
logical literature without these terms and
knowledge of earlier Codes of nomenclature.

1. History and Enactment of
Rule Changes

Many fungi possess complicated life cycles
that include a number of different states, both
asexual and sexual. These states may look
completely different, some may be found rarely
or seemingly not at all, and sometimes they
occur at different times and/or places. Thus,
mycologists have not always known whether
or not the variously observed states of fungi
represent the same organism, and multiple
names for the same fungus inevitably accumu-
lated in the literature. During the formalization
of the earliest Codes of nomenclature, mycolo-
gists were already linking the different states of
a number of fungi. Nevertheless, and with less
than universal agreement, multiple names were
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allowed for certain ascomycetous and basidio-
mycetous fungi with so-called pleomorphic life
cycles in early Codes for the sake of conve-
nience of communication. Weresub and Piro-
zynski (1979) presented a historical account of
pleomorphic fungi and fungal naming. Over the
years, a number of modifications and clarifica-
tions to the rules of naming pleomorphic fungi
and fungi known only from asexual states were
adopted. These changes included rules regard-
ing, for example, the invalidation of species
names if the state of a genus differed from the
state of a newly described species that was
included in that genus, which changed to the
mere illegitimacy of species names under the
same circumstances, and went to legitimacy of
species names but incorrect classification in the
wrong genus. Terms like imperfect and perfect
that describe asexual and sexual states, respec-
tively, were replaced by terms like anamorph
(asexual state), teleomorph (sexual state), and
holomorph (fungus in all of its morphs) in
formalized Codes. Because of the frequency of
rule changes and their increasing complexity,
many problems involving the names of fungi
with pleomorphic life cycles were associated
with the rules that had been in place when a
significant amount of work was being per-
formed on certain groups of fungi and how
rules changes affected this work. Oftentimes,
rules changed again before mycologists were
able to address issues associated with the
names of groups of fungi that were not receiv-
ing substantial attention. A study of rust
nomenclature is particularly enlightening
when it comes to understanding the impacts
of variously changing Codes, for example,
Judith and Rossman (2014).

As DNA sequence data became more read-
ily obtainable and used in fungal taxonomy, a
small but vocal group of mycologists came to
the conclusion that multiple names for the
same fungus were no longer convenient
(Hawksworth 2011; Hawksworth et al. 2011;
Taylor 2011). The debate about whether or not
to transition to a one-name-per-fungus system
of classification and how to do it went on for a
number of years with the small but vocal group
slowly increasing in numbers but never quite
reaching a substantial majority of mycologists,

as evidenced by the results of the nomenclature
questionnaire from the International Myco-
logical Congress (IMC 9) in Edinburgh (Norvell
et al. 2010). In 2010, as the next IBC in Mel-
bourne was approaching, Redhead (2010b)
reported on the efforts of the latest group to
formally consider the matter in a representative
way, the Special Committee on Nomenclature
of Fungi with a Pleomorphic Life Cycle. Red-
head (2010b) summarized an ideological
impasse in which no agreement could be
reached on a course of action and noted the
anarchy that was occurring in mycological pub-
lications regarding the naming of pleomorphic
fungi. Following the report by Redhead
(2010b), proponents of a one-name-per-fungus
system of classification felt an immediacy to act
on nomenclatural reform. This act came in the
form of the “Amsterdam Declaration on Fungal
Nomenclature” (Hawksworth et al. 2011). Early
versions of the declaration were circulated to
mycologists to garner their support, and
despite significant support, a number of propo-
nents for one name per fungus chose not to
support the Amsterdam Declaration due to its
general lack of details and the inclusion of
unrelated issues, such as governance of the
Code and the naming of environmental
sequences. The published version of the
Amsterdam Declaration (Hawksworth et al.
2011) made a strong statement on the principle
of moving to a one-name-per-fungus system of
classification, but the rule changes by which
this was to occur were not detailed, and the
aforementioned unrelated rider issues were
excluded from the formal declaration but put
up for future consideration. With knowledge
that this issue was to be brought up on the
floor of the IBC in Melbourne, “A Critical
Response to the Amsterdam Declaration” was
circulated to gain support by advocates of a
continuation of multiple names per fungus
who strongly opposed a transition to a one-
name-per-fungus system of classification, but
because of a lack of time before the IBC, it was
not published formally by Gams and Jaklitsch
(2011) until after the IBC, where the response
was presented as a handout. The IBC itself was
attended by a small number (13) of representa-
tive mycologists and a large number of botanists
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(nearly all of the remaining 201 attendees).
Following an inconclusive discussion and
presentation of the competing principles on
naming fungi with a pleomorphic life cycle,
Redhead prepared to circulate the first of his
three proposals that were hastily developed
and not seen or considered by more than a
handful of mycologists, some of whom were
consulted in making them (Milius 2014; Norvell
2011b). The three Redhead proposals were
arranged from the most extreme to a moderate
proposal that was in line with the majority of
mycologists on the Special Committee on
Nomenclature of Fungi with a Pleomorphic
Life Cycle (Redhead 2010b). The mostly bota-
nists and other attendees at the IBC passed the
first and most extreme proposal without even
considering the latter two (Milius 2014; Norvell
2011b). A number of additional proposals for
and against dual nomenclature with varying
degrees and often involving a term called tele-
otypification had been made and considered
prior to the IBC in Melbourne (McNeill and
Turland 2011a; McNeill et al. 2011; Norvell
2011a), but these were not seriously considered
at the IBC because most were withdrawn
(McNeill et al. 2011). In this way, well over 100
years of fungal naming involvingmultiple names
for fungi with pleomorphic life cycles passed
into history, and the transition was made to a
one-name-per-fungus system of classification.

2. How One Name Per Fungus Will Happen
Under the New Rules

In the International Code of Botanical Nomen-
clature (Vienna Code), or ICBN (McNeill et al.
2006), immediately preceding the ICN (Mel-
bourne Code) (McNeill et al. 2012), separate
names for asexual and sexual states of non-
lichen-forming ascomycetes and basidio-
mycetes were allowed by a number of rules
that governed the naming of fungi, and Art. 59
of that ICBN included most of these rules. Red-
head’s floor proposal at the IBC in Melbourne
and subsequent editorial modifications have
more or less replaced Art. 59 and related provi-
sions in their entirety, and separate names for
the asexual and sexual states of non-lichen-

forming ascomycetes and basidiomycetes are
no longer allowed. Understanding how the
transition to a one-name-per-fungus system of
classification will occur, perhaps best thought
of as the continuing taxonomic process,
requires examination of basic nomenclatural
mechanisms, special provisions for stability,
and considerations on how to decide which
names will be correct. Links are provided to
articles of the Code for the sake of convenience,
and the associated explanatory text is best con-
sidered concurrently with the text of the Code.
Hawksworth (2012) and Rossman (2014) offer
additional guidance on dealing with and under-
standing the rule changes. Braun (2012) does so
as well using powdery mildews as an example.

The previous Art. 59 has been replaced in
the ICN by the new Art. 59 (McNeill et al. 2012)
in Chapter VIII, “Names of anamorphic
fungi or fungi with a pleomorphic life cycle”:
http://www.iapt-taxon.org/nomen/main.php?
page¼art59.

The first thing to note about the new Art. 59
is that the changes are retroactive via ICN Prin-
ciple VI. This means that all previous myco-
logical literature must be interpreted as if these
rules had been in place at the time they were
published. Of course, they had not been, and
the mycologists of other times were doing their
best to follow whichever rules were in place at
their respective times. This also means that all
previous literature must be reconsidered to see
how this will affect the fungal names. Indexes of
names and other databases will take some time
to update because the task is enormous, so
scientists will have to check names on which
they would like to publish themselves, and little
existing literature involving pleomorphic fungi
can be taken for granted as being nomen-
claturally accurate.

For names of newly described taxa, authors
should not publish more than one name for a
fungus regardless of the number of states in its
life cycle. This is because simultaneously pub-
lished names that are alternative names for
asexual and sexual states are invalid if published
on or after 1 January 2013. Additionally, multi-
ple state names published for named species,
regardless of whether the named taxon at the
same rank was typified by a sexual state or
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asexual state, will be illegitimate as superfluous
in most cases if published on or after 1 January
2013. Such a fungal name would be superfluous
as defined by the ICN since an already named
fungus would be renamed.

For names published prior to 1 January
2013 when multiple names were allowed for
certain fungi and there was an intent or implied
intent of their applying to or being typified by a
particular morph or state, these may be valid
and legitimate, and if so, they will compete for
priority. If proposed at the same time, the
names for the different states are not alternative
names and are heterotypic. Priority (typically
being validly published first), except when this
is limited, will determine the correct name of
taxa at the ranks of family and below, and this
can be thought of as the basic default mecha-
nism that requires no action. Regardless of the
type of the state of the fungus, all names are
treated equally, and this is a departure from
earlier Codes that gave precedence to names
associated with the sexual state when the
whole fungus in all of its forms was considered.
The following examples will illustrate how this
works.

The Amsterdam Declaration (Hawksworth
et al. 2011) and most mycologists currently
working on the transition to one name per
fungus primarily focus on the rank of genus.
If a taxonomic study concludes that the follow-
ing genera represent the same genus, and even
if these were used for separate asexual and
sexual states historically, priority determines
the correct generic name, except when this
principle is limited:

Though little considered prior to enactment
of the new rules, a number of familial names
apply separately to asexual and sexual states.

In recent history, most authors gave priority to
those typified by sexual states, and they were
used widely in accordance with previous Codes.
If a taxonomic study concludes that the follow-
ing families represent the same family, and
even if these were used for separate asexual
and sexual states historically, priority deter-
mines the correct familial name, except when
this principle is limited:

The situation at the rank of species is per-
haps the most complicated because a large
number of possibilities might occur, especially
owing to the existence or potential creation of
homonyms. In general, a taxonomic study
looking at a fungus with existing names for
multiple states should look to determine the
correct name for each state and then use this
to determine the correct name for the species. If
a taxonomic study concludes that the following
species represent the same species, and even if
these were used for separate asexual and sexual
states historically, priority determines the cor-
rect species name, except when this principle is
limited:

Competing names Correct name

Chloridium
Link 1809
(asexual)

Chloridium
Link 1809

Melanopsamella
Höhn. 1929
(sexual)

Competing names Correct name

Chloridiaceae Nann.
1932 (asexual)

Chloridiaceae
Nann. 1932

Chaetosphaeriaceae
Réblová, M.E. Barr &
Samuels 1999
(sexual)

Competing names Correct name?

Chloridium virescens
(Pers.)
W. Gams &
Hol.-Jech. 1976
(asexual)

Melanopsamella
vermicularioides
(Sacc. & Roum.)
Réblová, M.E. Barr &
Samuels 1999
(sexual)

Four possibilities:
Chloridium virescens, based on the basionym,

Dematium virescens Pers. 1797

(continued)
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In this simple case, no new combination
was required. But this may not always be the
case.

The principle of priority does not operate
above the rank of family. Suppose only the ordi-
nal name Chaetoshaeriales Huhndorf, A.N. Mill.
& F.A. Fernández 2004 is available. An author
could publish an additional name, for example,
Chloridiales Minnis 2014, and use this as the
correct name at that rank if it was desirable.

Author citations and types of names asso-
ciated with pleomorphic fungi may be changed
as a result of the deletion of various provisions
of Art. 59.6 found in the previous ICBN
(McNeill et al. 2006) found here: http://www.
iapt-taxon.org/icbn/main.htm.

In some instances, like Example 6 of the
previous Art. 59.6 (McNeill et al. 2006), the
Code would automatically create a new name
based on a type that matches the appropriate
morph or state. This would effectively change
the supposed new combination Mycosphaerella
aleuritidis (Miyake) S.H. Ou based on Cerco-
spora aleuritidis Miyake into a new species
name, for example, Mycosphaerella aleuritidis
S.H. Ou, with a different author citation, and
the type would change from an old specimen
with conidia to a newly created type that is a
different specimen with asci and ascospores.
Cercospora aleuritidis would remain typified
by the specimen bearing conidia and only
apply to the asexual state, and M. aleuritidis

would apply to the sexual state and have prece-
dence for the name of the whole fungus in all of
its states. Under Art. 59 of the ICN (McNeill
et al. 2012), Example 2 shows how in this situa-
tion the new species name reverts to a new
combination, Mycosphaerella aleuritidis
(Miyake) S.H. Ou, and the type changes from
a specimen with asci and ascospores to the
older specimen with conidia that typifies the
basionym, a process I refer to as detypification
and retypification. The specimen with asci and
ascospores is no longer a type. It has been
suggested (Hawksworth 2012) that this situa-
tion has not occurred very often. In my work
updating the fungal databases at the U.S.
National Fungus Collections (Farr and Ross-
man 2014, and ongoing), however, I found
this situation to be more common than easily
overlooked because of its rarity, especially for
rust fungi. Authors addressing taxonomy and
nomenclature should be aware of this phenom-
enon because it would be especially significant
if the different types did not represent the same
fungus, which seems to happen from time to
time in the era of molecular splitting.

Universal recognition of one aspect of tran-
sitioning to a one-name-per-fungus system of
classification was given to the need to provide
some means for having stability of fungal
names when the basic nomenclatural mechan-
isms did not allow for a smooth transition to a
one-name-per-fungus system of classification.
Along with typical conservation against com-
peting synonyms via ICN Article 14.1 and rejec-
tion of names via ICN Article 56.1, additional
provisions for the stability of fungal names
were included in the ICN. The three major
provisions follow.

The first of these is ICN Art. 14.13 (McNeill
et al. 2012): http://www.iapt-taxon.org/nomen/
main.php?page¼art14.

Under this rule, fungal names, excluding
lichen-forming fungi, may be added to lists of
accepted names and treated as if conserved
following submission of these lists to the Gen-
eral Committee (GC) of the International Asso-
ciation of Plant Taxonomists (IAPT) and
subsequent review and approval by both the
Nomenclature Committee for Fungi (NCF)
and the GC. Accepted names on approved lists

Competing names Correct name?

Chloridium vermicularioides
Melanopsamella virescens
Melanopsamella vermicularioides, based on the

basionym, Eriosphaeria vermicularioides Sacc. &
Roum. 1883

In this case, we know that Chloridium has priority at
the rank of genus, and the species epithet comes
from Dematium virescens, which has priority at the
rank of species:

Correct name
Chloridium

virescens
(Pers.)
W. Gams &
Hol.-Jech.
1976
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are then added to Appendices of the Code along
with competing names against which they are
conserved. Subcommittees and international
groups established by and in support of the
NCF are to aid in the assembly of lists
and make recommendations regarding their
approval. Fortunately, proposals by Redhead
(2010a) on having an option to publish some
of the Appendices of the ICN separately and/or
in electronic format only were approved at the
IBC in Melbourne (McNeill and Turland 2011b;
McNeill et al. 2011) since the Appendices are
likely destined to become rather large during
the transition to one name per fungus!

The second of the provisions is ICN Art.
56.3 (McNeill et al. 2012): http://www.iapt-
taxon.org/nomen/main.php?page¼art56.

Under this rule, fungal names, excluding
those of lichen-forming fungi, may be added
to lists and treated as if rejected under ICN
Art. 56.1. The approval process is the same as
the one that applies to Art. 14.13. Names on
approved lists are also added to the Appendices
of the Code. Names to be treated as rejected
may become eligible for use only by subsequent
conservation via ICN Art. 14.

The third provision is ICN Art. 57.2
(McNeill et al. 2012): http://www.iapt-taxon.
org/nomen/main.php?page¼art57.

This rule addresses pleomorphic fungi,
excluding lichen-forming fungi, that have both
widely used anamorph-typified and widely used
teleomorph-typified names prior to 1 January
2013. In such cases, anamorph-typified names
with priority are not to take precedence over
teleomorph-typified names unless and until
either a proposal to reject the anamorph-
typified names via Art. 56.1 or to put them on
a list to be treated as rejected via Art. 56.3 or a
proposal to conserve the teleomorph-typified
names via Art. 14.1 or to put them on a list to
be treated as conserved via Art. 14.13 has been
submitted and rejected. This rule is perhaps
one of the most difficult to interpret because
no guidance is given as to what it means to be
widely used. In any case, the benefit of this is
that any major revision of groups, where either
both asexual and sexual state names were fre-
quent and where sexual state names were given
priority because of their state over older asex-

ual state names, will have to proceed by a more
democratic process that involves the mycologi-
cal community. Historical precedence of teleo-
morph-typified names is also continued to
some degree by default. It is worthwhile noting
that the existing Example 3 involves two genera,
Magnaporthe and Pyricularia, that are no lon-
ger considered to be congeneric (Luo and
Zhang 2013), and ICN Art. 57.2 does not
apply. The downside is that a liberal interpreta-
tion of the phrase “widely used” will create a lot
of work for mycologists and the appropriate
committees.

Though several options are available to
protect against undesirable changes, ICN Arts.
56.1 and 56.3 should be employed judiciously
and only after careful consideration since
rejected names may not be used later if taxo-
nomic revisions create a reason to do so with-
out the names first being conserved under ICN
Art. 14.

The NCF of the International Association
for Plant Taxonomy (IAPT) plays a major role
in reviewing and approving lists of accepted
and rejected names, and the International Com-
mission on the Taxonomy of Fungi (ICTF;
http://www.fungaltaxonomy.org/) is assisting
with the coordination of working groups on
specific fungal groups that are charged with
making these lists. Since it is desirable to
make the transition to one name per fungus a
community-wide and inclusive effort, authors
are encouraged to contact the NCF and/or the
ICTF before publishing major revisions of
important taxonomic groups of pleomorphic
fungi affected by the changes to a one-name-
per-fungus system of classification.

In determining whether to accept the basic
nomenclatural mechanisms or employ one of
the tools allowing for the stability of fungal
names, it is difficult but necessary to remain
without prejudice because it is often easy to
prefer certain names for arbitrary or personal
reasons. A number of considerations on name
choice are listed in what follows.

Should genus choice be correlated with
higher ranks?

Trichoderma Pers. 1794 versus Hypocrea Fr.
1825
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Trichodermataceae Fr. 1825 versus Hypocrea-
ceae De Not. 1844

Hypocreales, Hypocreomycetidae

In this example, Trichoderma and Tricho-
dermataceae have priority at their respective
ranks, but higher rank classification is based
on the name Hypocrea. Rossman et al. (2013a)
recently proposed the use of Trichoderma, an
asexual genus with priority, instead of Hypo-
crea, a sexual genus used as the correct name
for the whole fungus under the previous Code,
when both were widely used. Rossman et al.
(2013a) also favored the name Hypocreaceae,
though it lacks priority. In this case, the
accepted name of the genus does not correlate
with higher ranks, and Hypocrea will not be
used at the rank of genus or below.

What if I don’t like the familial name for
these fungi?

Planistromellaceae M.E. Barr 1996
Kellermania Ellis & Everh. 1885
¼ Piptarthron Mont. ex Höhn. 1918
¼ Alpakesa Subram. & K. Ramakr. 1954
¼ Planistroma A.W. Ramaley 1991
¼ Planistromella A.W. Ramaley 1993

In this example, if all of these genera are
treated as synonyms, as was done by Minnis
et al. (2012), the only available familial name is
Planistromellaceae, which is not based on an
accepted generic name. Alternatives include
living with this or describing the new family
Kellermaniaceae Minnis 2014 and using one of
the tools for fungal name stability such as ICN
Arts. 14.1, 14.13, 56.1, and 56.3 to make the later
name correct.

What results in the fewest changes or max-
imum stability?

Which genus has more species names in it?
Which genus appears most in the litera-

ture and in the most significant literature?
What morph or state is found most com-

monly in nature?
All four of these are worthy considerations.

The case of Cochliobolus Drechsler 1934 versus
Bipolaris Shoemaker 1959, as noted by Ross-

man et al. (2013b), is one in which going with
the later name based on an asexual state results
in the fewest changes, Bipolaris has more
names, and the asexual state is found more
commonly in nature. Significant literature
regarding genetics and genomics, unfortu-
nately, uses the name Cochliobolus (Rossman
et al. 2013b).

Should we prioritize priority?
Scientific discovery is typically credited to

the first person to find something new and
publish on it. One of the six major principles
of the ICN is the principle of priority, which
means that names that were validly published
first shall be correct in most instances and the
author citations of these names are those of the
authors that should receive credit. One of the
issues with lists of accepted and rejected names
of fungi is that such lists totally disregard the
principle of priority and the authors who origi-
nally discovered and described fungi are not
credited for this work. For this reason, some
might not prefer to liberally or arbitrarily use
the lists of accepted and rejected names at all or
for a large number of cases. Others may feel it is
not necessary to give credit where credit is due
since other factors are believed to be more
important.

What do users of fungal names such as
plant pathologists and medical mycologists
prefer and how do we get the word out?

Users of fungal names in more applied
fields are often frustrated by frequent name
changes associated with scientific progress.
Perhaps it would be wise to consider how to
make the transition to one name per fungus
that resulted from philosophical differences in
naming to be as painless as possible for users in
these fields. Wingfield et al. (2012) and Zhang
et al. (2013) have provided valuable expla-
nations of the transition to one name per fun-
gus and the benefits of doing this to the
community of plant pathologists. Hoog et al.
(2014) have provided a similar resource for
the medical community.

Some general observations and thoughts
on the transition to one name per fungus:
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l Taxonomic revisions and new species
descriptions are hardly justifiable without
looking at the whole fungus in all of its
morphs or states, for example, all of those
existing names, and taxonomic integration
is essential.

l Mycologists must value the discovery and
description of the other morphs or states for
named species as key taxonomic and myco-
logical contributions because the recognition
for doing so may not be the same as in the
past.

l We will have what I refer to as “The rise of the
anamorphs” since, in general, asexual states
for many groups are more common and con-
spicuous than sexual states and generic con-
cepts for them were elaborated more quickly
[except when later discovered to be polyphy-
letic hodgepodges, e.g., Acremonium (Sum-
merbell et al. 2011)] and asexual state names
will tend to be favored by the basic nomen-
clatural mechanisms.

l Mycologists need to work together to make
the transition to one name per fungus. Indi-
viduals should be discouraged from taking
matters into their own hands and enforcing
their preferences on others from positions of
power, for example, a journal editor.

l Some groups will require significant study
before a wise choice can be made. In rusts,
for example, we have yet to phylogenetically
place the type of the genus Uredo, Uredo
betae. Crous et al. (2014) have provided sug-
gestions for addressing types of genera and a
call to address them.

l Obscure groups may not be dealt with as
quickly.

l Groups such as the NCF and the International
Commission on the Taxonomy of Fungi will
make the process more democratic.

B. Other Major and Minor Changes
in the ICN

A number of other significant changes to the
naming of fungi are found in the current ICN
(McNeill et al. 2012), and these have been
reported by McNeill et al. (2011) and summar-
ized variously by Hawksworth (2011), McNeill

and Turland (2011b), and Norvell (2011b). The
following sections consider the most significant
changes.

1. Effective Publication via Electronic
Publication

Earlier versions of the Code did not allow for
effective publication via electronic formats
since only printed matter was available for
most of the time that a formal Code has been
in existence. An urgent need to update the Code
resulted from high costs associated with pro-
ducing printed formats, the proliferation of
electronic-only publications, and the issuance
of material in both printed and electronic mat-
ter, not always at the same time, for the same
publication. The Special Committee on Elec-
tronic Publication carefully considered the
issue and presented a series of proposals to
address effective publication via electronic
publication (Chapman et al. 2010), and these
were accepted at the IBC in Melbourne (McNeill
et al. 2011) and implemented in the ICN. The
relevant changes regarding effective publica-
tion by electronic means are found in
Chapter IV of the ICN and are summarized in
what follows. Knapp et al. (2011) provide addi-
tional guidance.

Electronic material distributed on or after 1
January 2012 in Portable Document Format
(PDF) in an online publication with an Interna-
tional Serial Number (ISSN) or an International
Standard Book Number (ISBN) is effectively
published, a key component of valid publica-
tion. Electronic material distributed before this
date is not effectively published. Online is
defined as being accessible via the World
Wide Web. Only the final version of an elec-
tronic publication is effectively published. In
press or preliminary versions that may be sub-
sequently altered and are not considered as
being the final versions by the publisher are
not yet effectively published. The content of
electronic publications must not be altered
after effective publication, and any such
changes are not effectively published. Content
in external sources, such as something accessed
via a hyperlink, is not part of the publication.
Content is that which stands alone as what the
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publisher considers to be final, and preliminary
page numbers or a lack of them does not pre-
vent a publication from being effectively pub-
lished, even if page numbers are added or
altered later. This can be confusing in some
cases because it must be determined which
version is considered final by a publisher and
what must be cited as the correct page numbers
and date of effective publication. The date of
effective publication is when the printed matter
or electronic matter became available, and this
dictates the date used to determine priority
of names. When both electronic and printed
materials are issued for the same publication,
the date of effective publication is treated as
being the same and is that of whichever form
comes first.

2. Latin or English for Valid Publication of
Names of New Taxa

ICN Art. 38.1 states, with a few exceptions and
among other things, that valid publication of
the name of a new taxon requires a description
and/or diagnosis of the taxon or a reference
to an effectively published description and/or
diagnosis. In earlier versions of the Code, one
of the other requirements was that the descrip-
tion or diagnosis of new fungal taxa must be in
Latin, and the Preface of the ICN provides a
brief history of this requirement and how its
effective date was set to 1 January 1935. This
requirement has not always been unanimously
supported, and several attempts to modify or
remove this requirement, some with success,
were made in subsequent years (Hawksworth
2011; Smith et al. 2011). Like others who flouted
the rules of the Code they did not like, Dearness
(1941) refused to describe new species of fungi
in Latin because it was a dead language and
would take up too much valuable space in
Mycologia. This particular instance of open
disregard for the rules was noted during rou-
tine updating of the SMML Fungal Databases
(cited currently as Farr and Rossman 2014),
and Braun et al. (2009) validly published the
previously invalid species of interest to them in
accordance with the rules. Many mycologists
continued to detest the Latin requirement, and

there was substantial support for modifying
this requirement at the International Mycologi-
cal Congress (IMC 9) in Edinburgh (Norvell
et al. 2010). Demoulin (2010) subsequently
acted on the support at the IMC 9 and proposed
that Latin or English be acceptable for naming
of new fungal taxa. A number of additional and
related proposals were made, including that
any language be allowed (McNeill and Turland
2011a; Smith et al. 2011), which was not sup-
ported by the NCF (Norvell 2011a) and was
rejected in the preliminary mail vote for the
IBC in Melbourne (McNeill et al. 2011; Smith
et al. 2011). At the IBC in Melbourne, the
Demoulin (2010) proposal was adopted and
modified so that the Latin or English require-
ment was broadened to include all organisms
covered by the Code and set to take effect on 1
January 2012 (Hawksworth 2011; McNeill et al.
2011; Norvell 2011b; Smith et al. 2011). New
names described from 1935 up until this date
in 2012 must still have descriptions and/or
diagnoses in Latin in order to be valid.

3. Registration of Fungal Names

The mycological literature has always been
scattered, and taxonomists must be collectors
if they are to be scholars. In the earliest days,
relatively few copies of mycological publi-
cations were made, and their distribution relied
upon relatively primitive means of transport-
ation. Due to the slowness in getting the word
out, species were often described multiple
times. Early indexes of fungal names like Sac-
cardo’s Sylloge Fungorum gathered lists of
described names, their place of publication,
and relevant information about the fungi in
one place. Hawksworth (2001) provided a list
of many of the historical fungal indexes and
noted in particular the value of the Index of
Fungi. Index Fungorum (http://www.indexfun-
gorum.org/), closely allied with the Index of
Fungi, has and continues to be a valuable
source as an online global fungal nomenclator.
As with the issue of effective publication via
electronic publication, the proliferation of
large numbers of journals and in numerous
formats provided challenges to mycologists, in
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this case in the assembly and awareness of
published fungal names. I remember having
trouble with a conservation proposal due to
not knowing about a recent article in a regional
faculty journal, the Revista Facultad Nacional
de Agronomı́a Medellı́n. As related challenges
grew, financial support of existing indexes
began to wane, and the necessary personnel
for upkeep became increasingly challenged by
the volume of work. The idea of a formal regis-
tration of names as a component of valid pub-
lication has been around for a while, but many
attempts to implement it were not successful
(Hawksworth et al. 2010; Hawksworth 2011). In
recognizing the problem, the large number of
undescribed fungi, and the need to have help in
assembling the kind of index that mycologists
need, MycoBank was launched as an experi-
mental and voluntary repository for newly pub-
lished fungal names and associated data on
these fungi (Crous et al. 2004). A key compo-
nent for success was requiring that the authors
themselves be responsible for entering names
and data. Use of MycoBank increased rapidly,
and several mycological journals required that
authors of fungal names employ it (Hawks-
worth et al. 2010; Hawksworth 2011). Signifi-
cant support for formally requiring the
registration of fungal names received support
at IMC 9 in Edinburgh (Norvell et al. 2010). As a
result, Hawksworth et al. (2010) formally pro-
posed changing the Code so that key informa-
tion would be entered into an approved
repository and that the identifier provided dur-
ing this process must be included in the publi-
cation of fungal names as a requirement for
valid publication. The NCF recommended
approval (Norvell 2011a), and registration of
fungal names was formally approved at the
IBC in Melbourne (Hawksworth 2011; McNeill
and Turland 2011b; McNeill et al. 2011; Norvell
2011b). Article 42 of the ICN (McNeill et al.
2012) is the relevant article on the registration
of fungal names (http://www.iapt-taxon.org/
nomen/main.php?page¼art42). Thus, all fungal
names published on or after 1 January 2013
must cite an identifier issued by a recognized
repository; otherwise, it is not valid. Identifiers
are issued when minimum elements, for exam-
ple, those necessary for valid publication of a

fungal name, are given to repositories by the
authors. The NCF officially approved three
repositories, Fungal Names, Index Fungorum,
and MycoBank, that had agreed to coordinate
their efforts, and the NCF noted that a number
of details would need further consideration
(Redhead and Norvell 2013).

4. Minor Changes

The Code gets a name change. Botany has his-
torically included the study of more than just
plants and was inclusive of, for example, algae
and fungi. As the phylogenetic differences
between these groups became more and more
emphasized and understood, botany tended to
becomemore restricted to just plants, and some
major departments even went so far as to
change their name from Department of Botany
to Department of Plant Biology. Mycologists,
wondering where they might be included and
feeling slighted, began to think that the name
International Code of Botanical Nomenclature
might be misleading. Rambold et al. (2013)
have also discussed the importance of fungi
and the need for more recognition of the field
of mycology. To address this matter, Hawks-
worth et al. (2009) made a series of proposals to
amend the ICBN that would include mycology
in the title, add fungus-related terms through-
out, and transfer some aspects of governance of
fungal naming from the International Botanical
Congress to the International Mycological Con-
gress. Hawksworth et al. (2009) also noted that
some mycologists preferred to break off and
establish an independent code for mycology.
At the nomenclature session of IMC 9 in Edin-
burgh, mycologists generally did not support
an independent code, provided the name of
the current ICBN was changed, but did support
transfer of governance to an IMC (Norvell et al.
2010). The NCF recommended approval of a
name change, the addition of fungal termino-
logy, and the election of members of the NCF at
an IMC, but the NCF did not support transfer of
governance (Norvell 2011a). Proposals on a
name change and adding fungal terminology
were so well supported at the IBC in Melbourne
that algae were also included in the title, and the
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Code was renamed the International Code of
Nomenclature for algae, fungi, and plants via a
floor proposal (Hawksworth 2011; McNeill and
Turland 2011b; McNeill et al. 2011; Norvell
2011b). Proposals on governance for fungal
names were withdrawn on the understanding
that a subcommittee would examine the issue at
a future date (Hawksworth 2011; McNeill et al.
2011; Norvell 2011b). Mycologists did seem to
get everything they really wanted or needed at
the IBC and did benefit from having assistance
from numerous experts in nomenclature who
happen to study plants. As for the new title of
the Code, apologies are extended to those who
study slime molds and other funguslike organ-
isms; lowercase fungi is the best that could be
done to cover these organisms (Hawksworth
2011)!

Microsporidia excluded from ICN. Micro-
sporidia are intracellular parasites that invade
host cells via injection by polar filaments (see
Didier et al., Chap. 5, Vol. VII, Part A). These
organisms are medically important and have
been studied historically by zoologists. It turns
out that they are fungi, and Redhead et al.
(2009) discussed the nomenclatural issues
resulting from this realization. Basically, Micro-
sporidia had been described under the rules of
the International Code of Zoological Nomen-
clature (ICZN). This was problematic because
Latin diagnoses were not provided, as was
required for fungal descriptions, which meant
that names of numerous Microsporidia would
be invalid. Under the ICBN (Vienna Code)
(McNeill et al. 2006), rules were put into place
to address this situation, and these stated that if
an author of a fungal name thought the organ-
ism was something covered by the rules of
another code, then the name was validly pub-
lished as long as that other code was followed,
even if the organism was a fungus. This seemed
to solve the problem, and a large number of
names of Microsporidia were saved from
being declared invalid, except that those work-
ing with Microsporidia began to say that they
were fungi and still kept using the ICZN. Those
researching Microsporidia subsequently asked
for them to be excluded from the ICBN and
covered by the ICZN, which could already do
so under one of its articles. Redhead et al.

(2009) discussed this and made formal propo-
sals to modify the ICBN to do just that, and
Demoulin (2010) provided another proposal to
extend this idea to other organisms historically
treated under other codes. These proposals
passed at the IBC in Melbourne (Hawksworth
2011; McNeill and Turland 2011b; Norvell
2011b). Practically speaking for mycologists, if
you want to examine nomenclatural issues of
Microsporidia and/or describe new taxa, learn
to use the ICZN (International Commission on
Zoological Nomenclature 1999).

Typification of sanctioned names. Under
the ICBN (Vienna Code) (McNeill et al. 2006),
typification of sanctioned names was confus-
ing, and sanctioned names could be typified
“in the light of anything associated with the
name in that work,” meaning the sanctioning
work. The protologue or original description of
a sanctioned name often predated the sanction-
ing work, and other rules of the Code stated
that a lectotype is to be chosen and designated
from the original material (material associated
with the protologue) used originally to describe
a taxon if no holotype exists. However, material
associated with the sanctioning work may not
have been part of the original material, and it
was unclear as to what such a type, if designated
with later material, should be called and which
of the potentially conflicting rules should be
followed when typifying a sanctioned name.
Other complications related to this matter are
not discussed here, but Redhead et al. (2010)
proposed a set of rule changes to address this
matter that would either delete the rule about
typifying in light of anything associated with
the name in that sanctioning work (ICBN Art.
7.8) (McNeill et al. 2006) or modify a number of
rules to create a new kind of type called the
sanctiotype for sanctioned names. Perry
(2011) provided competing proposals that
would not employ the term sanctiotype. The
NCF recommended Redhead’s proposals relat-
ing to the introduction of the sanctiotype (Nor-
vell 2011a). At the IBC in Melbourne, the
proposers of these competing options and a
few others met to resolve differences, and
when it became apparent that the term sanctio-
type was hated enough by most at the IBC to be
rejected, a compromise was reached (Norvell
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2011b). Under the ICN, a sanctioned name may
be typified by an element associated with the
protologue and/or the sanctioning work, and
this is a lectotype. Several works (Hawksworth
2011; McNeill et al. 2011; Norvell 2011b) pro-
vide more details on the compromise and the
changes to the typification of sanctioned
names.

Problems with fungal cultures as types.
Living fungal cultures may not serve as types
of fungal names, and if they are proposed as the
type of a new fungal name, that name is invalid.
Cultures of fungi permanently preserved in a
metabolically inactive state, however, are
acceptable as types. Having read a number of
publications, I have found it depressing to note
how many fungal names are invalid because
authors overlooked this requirement of valid
publication. Additionally, many authors fail to
note the preservation status of cultures, which
requires subsequent investigation. Nakada
(2010) noted this problem and several other
issues such as culture collections periodically
reviving cultures and cultures not being depos-
ited in an inactive state. To help clarify matters
related to valid publication, Nakada (2010) pro-
posed that a recommendation be added to the
Code that the phrase “permanently preserved
in a metabolically inactive state” be given when
a culture is designated as a type. This proposal
was adopted at the IBC in Melbourne (Hawks-
worth 2011; McNeill et al. 2011; Norvell 2011b).
It is often easiest to dry a culture and deposit it
in a herbarium as the type of a taxon and
submit a subculture obtained prior to drying
to culture collections as the ex-type.

C. Practical Notes on Using the ICN

The following notes on how to perform fre-
quently used nomenclatural procedures are
taken and modified from a document prepared
by A.M. Minnis, K.A. Seifert, S.A. Redhead,
and R.E. Halling for Mycologia (http://www.
mycologia.org/site/misc/FAQvers2.xhtml).

Nomenclatural Procedures FAQ (ICN/Mel-
bourne Code): Help and Checklist for Authors.

This document is designed to help authors
avoid common mistakes in frequently used

nomenclatural procedures. For questions not
covered here, please consult an expert and/or
the current version of the International Code of
Nomenclature for algae, fungi, and plants (ICN)
at http://www.iapt-taxon.org/nomen/main.
php?page¼title. Following several changes that
were adopted at the IBC in Melbourne in July
2011, this FAQ has been modified from earlier
versions.

Note: In several examples that follow, the
symbol � is used to indicate a homotypic
(sometimes called a nomenclatural or obligate)
synonym, which is a synonym based on the
same type. The symbol ¼ should be used to
indicate a heterotypic (sometimes called a taxo-
nomic or facultative) synonym, which is a syno-
nym based on a different type.

1. How Do I Describe New Taxa at the Rank of
Species?

a) Validation
Ensure that the new name is in Latin (or is
acceptably Latinized). Construct the name
according to ICN Arts. 23 and 60. Make sure
that the epithet conforms to recommendations
and conventions if dedicating the name to a
person or place or referring to growth on a
substrate or host. Pay special attention to the
gender of generic names and corresponding
adjectival species epithets. (However, this rule
does not apply to epithets that are nouns; they
retain their own gender and never change their
endings.)

Provide an English or Latin description or
diagnosis for your taxon (or provide a full and
direct reference to a previously published
English or Latin description or diagnosis
uniquely applicable to your fungus). Have the
diagnosis/description checked by an expert in
the language that is used.

l You may use a single English or Latin
description or diagnosis (i.e., a descriptio
generico-specifica) for both a new genus and
a new species if there is a single species in the
new genus and both are new.

Designate a holotype (authors must use the
word “holotypus” or “holotype,” alternatively
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“typus” or “type”) and cite the single herbar-
ium or place the specimen is housed. See Index
Herbariorum or other biorepository for proper
institutional codes. The phrase “hic designatus”
(designated here) is not required.

l Designate a single collection made at one
place and time represented as a single speci-
men in a single institute (list the collector,
date, and collection number);

l or a permanently metabolically inactive cul-
ture or tissue (e.g., frozen, dried, or pickled)
designated by a unique reference and in a
single institute (write “permanently pre-
served in a metabolically inactive state” and
indicate the method of preservation to ensure
that readers know the type is not a living
culture or one that is in a temporarily inactive
state);

l or an effectively published illustration (con-
currently or previously published) if and only
if there are technical difficulties preserving a
collection of a microfungus. If previously
published, a full and direct reference to the
place of prior publication is required.

Do not indicate that the “holotype” is in
several institutes. Duplicates of the holotype
collection are isotypes when deposited else-
where or are otherwise separate from the holo-
type. Cultures derived from the holotype, or
used to generate the holotype, are themselves
not types. Because preserved cultures can serve
as “type,” do not indiscriminately cite both a
specimen and a culture as type. Ensure one is
specifically designated as holotype and specifi-
cally state where that single type is located.
(Otherwise the name will be invalid.)

Do not provide alternative Latin names for
the same taxon. (Otherwise all will be invalid
unless allowed by ICN Art. 59 for pleomorphic
fungi until the end of 2012.)

Do not suggest that your new scientific
name is tentative, provisional, a temporary fix
or express any other doubt about accepting a
name for a new taxon. (Otherwise it is invalid.)

You must register your name with Myco-
Bank, obtain a MycoBank registration number,
and present it in the protologue. Registration

with another of two repositories, Fungal Names
or Index Fungorum, that have been officially
approved for this purpose (Redhead and Nor-
vell 2013) and the listing of the identifier
provided by that repository in the protologue
is also acceptable for valid publication.

b) Legitimization
Ensure that you do not publish a later hom-
onym, a name spelled exactly like an earlier
valid name (regardless of whether this is legiti-
mate or illegitimate), or one confusingly closely
spelled. Later homonyms are illegitimate.

You can and should use MycoBank and
Index of Fungi or Index Fungorum to check
for earlier potential fungal homonyms and
Index Kewensis and other sources via the Inter-
national Plant Names Index or Tropicos or
AlgaeBase for many “botanical” (covered by
the ICN) names. Check Index Nominum Gen-
ericorum to ensure that the generic name in
which you are publishing your species is
uniquely fungal. If there are other valid “botan-
ical” homonyms at the generic rank, consider
that there is the potential for you to create a
later homonym at the species rank to a species
in that other genus. You should check GenBank
and the World Wide Web for any such uses
regardless of whether they are valid or legiti-
mate.

Homonyms for Bacteria and Archaea and
for animals (including protozoa) are covered
by other codes. You may create homonyms,
but this should be avoided.

Example (fictional; not intended for valid publication):
Lodgea pini E.E. Sm., sp. nov.
MycoBank MB9876543
English diagnosis: this species is distinguished

from others in the genus by its brown pileus and yellow
pore surface.

Typus: USA: Idaho, Valley Co., near McCall, on soil
associated with stands of Pinus sp., 07/17/1910, coll. E.
E. Smith, E.E. Smith 22 (F).

Seifert and Rossman (2010) have provided
some additional guidance on describing new
fungal species.
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2. How Do I Describe New Taxa at the Rank of
Genus?

Construct the name according to ICN Arts. 20
and 60. Follow recommendations 20A.1(h) and
60B when dedicating the name of the genus to a
person. Check databases (see earlier discus-
sion) to make sure the generic name has not
been used already. AMycoBank, Fungal Names,
or Index Fungorum registration number must
be obtained and listed for all new names.

An English or Latin diagnosis or descrip-
tion must be supplied when describing a new
genus or any other taxon. Have the diagnosis/
description checked by an expert in the lan-
guage that is used.

Designate the type of the genus by citing the
name of one previously or concurrently validly
published species. Use the word “typus” or
“type.”

Example (fictional; not intended for valid publication):
Lodgea E.E. Sm., gen. nov.
MycoBank MB457896
Latin diagnosis: Similis Hygrocybe sed hymenio

poroso differt.
Typus: Lodgea pini E.E. Sm.

3. What Is an Ex-type?

A living culture obtained from a type may be
referred to as an ex-type (see ICN Article 8 for
more information). It is linked to the type, but
it is not the same as the type. Depending on
the nature of the type, it may be called, for
example, an ex-holotype, an ex-neotype, or an
ex-epitype. Such cultures, as well as the place
where the living culture is preserved, should be
indicated in publications, especially for new
taxa. This information is often listed next to
the type designation.

Example (fictional; not intended for valid publication):
Lodgea pini E.E. Sm., sp. nov.
MycoBank MB457896
Latin diagnosis: Pileo brunneo. Poris luteis.
Typus: USA: Idaho, Valley Co., near McCall, on soil

associated with stands of Pinus sp., 07/17/1910, coll. E.
E. Smith, E.E. Smith 22 (F); ex-type CBS 4567493.

4. How and When Do I Designate a Lectotype
for a Species?

A lectotype is designated when there was no
holotype in the original description or if it has
been lost or destroyed. Rarely, a lectotype may
be designated when the holotype belongs to
more than one taxon (see ICN Art. 9 for more
information).

A lectotype is a designated specimen or
illustration that is part of the original material.
Simply speaking, original material consists of
specimens and published or unpublished illus-
trations that were definitely used in the original
description of a name. For sanctioned fungal
names, the former material and/or any element
associated with the name in the sanctioning
treatment (equivalent to original material)
may be used for lectotypification (see ICN Arti-
cles 9.2, 9.3, and 9.10).

When designating a lectotype for a name
that is not sanctioned, priority must be given to
the following types of materials in the order
given:

1. Isotype (see ICN Art. 9.4);
2. Syntype (also possibly an isosyntype) (see

ICN Art. 9.5);
3. Paratype (see ICN Art. 9.6);
4. Uncited specimen, uncited illustration,

cited illustration.

On or after 1 January 1990, the herbarium
housing the specimen or unpublished illustra-
tion must be cited, and on or after 1 January
2001, the term “lectotypus” or “lectotype” must
be given along with the phrase “hic designatus”
or “designated here.” A full and direct reference
to the place of publication of previously pub-
lished illustrations should be given, and it is
ideal if the illustration can be reproduced in
the current work. Lectotypification is only
achieved through effective publication. In the
case of accepted names based on a basionym
(legitimate, previously published name on
which a new combination or name at a new
rank is based and that provides the final epithet
or stem of such a name) or replaced synonym
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(valid name on which a replacement name is
based and that does not provide the final
epithet, etc.), the basionym or replaced syno-
nym should be the name that is lectotypified.

Example (fictional):
Pseudocercospora nyssicola (Peck) Peck, Mycolo-

gia 3: 377. 1911.
� Cercospora nyssicola Peck, Mycologia 1: 100.

1909.
Lectotypus of Cercospora nyssicola (hic designa-

tus): USA: Louisiana, near LSU, on leaves of Nyssa,
07/12/1907, coll. Peck, Peck 1239 (BPI).

5. How and When Do I Designate a Neotype for
a Species?

A neotype is designated when no original mate-
rial (specimens and published or unpublished
illustrations that were definitely used in the
original description of a name) exists. See earlier
notes on sanctioned fungal names. With rare
exception, a lectotype designated from original
material supersedes a neotype. Thus, it is impor-
tant not to overlook any original material when
considering a neotype designation.

A neotype is a specimen or illustration,
preferably the former. Special consideration
should be given so that the designated neotype
matches the material described in the protolo-
gue in nearly every regard. For example, a Puc-
cinia on Rosa from China should not be chosen
as a neotype specimen for a Puccinia species
described on Potentilla from Ireland since there
is a significant risk that they may not represent
the same taxon.

On or after 1 January 1990, the herbarium
housing the specimen or unpublished illustra-
tion must be cited, and on or after 1 January
2001, the term “neotypus” or “neotype” must
be given along with the phrase “hic designa-
tus” or “designated here.” A full and direct
reference to the place of publication of previ-
ously published illustrations should be given,
and it is ideal if the illustration can be repro-
duced in the current work. Neotypification is
only achieved through effective publication. In
the case of accepted names based on a basio-
nym or replaced synonym, the basionym or

replaced synonym should be the name that is
neotypified.

Example (fictional):
Amanita nyssae (Peck) Peck, Mycologia 5: 9. 1913.
� Agaricus nyssae Peck, Mycologia 2: 39. 1910.
Neotypus of Agaricus nyssae (hic designatus):

USA: Louisiana, near Baton Rouge, scattered, asso-
ciated with Nyssa sylvatica, 10/25/2001, coll. Tulloss,
Tulloss 2211 (NYS).

6. How andWhen Do I Designate an Epitype for
a Species?

An epitype is designated when the existing
nomenclatural type (holotype, lectotype, or neo-
type) or all the original material is not sufficient
to allow for precise application of a name. An
example of this would be an agaric species
where the stipe of the holotype is missing but
the stipe is critical for species recognition. In
this case, an epitype with a stipe displaying the
critical features may be designated to support
the existing holotype. Many mycologists work-
ing with culturable fungi designate epitype spe-
cimens associated with a separate living culture
so that DNA data and cultural characters needed
to recognize a species are associated with the
type of a name. Others use the epitype to link
asexual and sexual states of the same fungus.

An epitype is a specimen or illustration, but
a specimen should nearly always be employed.
Only one epitype is allowed per name. Thus, it
must be carefully chosen, and authors should
ensure that the epitype represents the same
taxon as the type it supports.

For an epitypification to be effected, the her-
barium housing the specimen or unpublished
illustration must be cited or, in the case of a
published illustration, a full and direct biblio-
graphic reference must be given, and on or after
1 January 2001, the term “epitypus” or “epitype”
must be given along with the phrase “hic desig-
natus” or “designated here.” Additionally, the
nomenclatural type (holotype, lectotype, or neo-
type) that the epitype supports must be explicitly
cited. Epitypification is only achieved through
effective publication. In the case of accepted
names based on a basionymor replaced synonym,
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the basionym or replaced synonym should be the
name that is epitypified.

Example (fictional):
Amanita nyssae (Peck) Peck, Mycologia 5: 9. 1913.
� Agaricus nyssae Peck, Mycologia 2: 39. 1910.
Neotypus of Agaricus nyssae (designated by R.E.

Tulloss, Mycotaxon 82: 54. 2002): USA: Louisiana, near
Baton Rouge, scattered, associated with Nyssa sylvatica,
10/25/2001, coll. Tulloss, Tulloss 2211 (NYS).

Epitypus of Agaricus nyssae (hic designatus): USA:
Louisiana, near Baton Rouge, solitary, associated with
Nyssa sylvatica, 10/31/2007, coll. Methven, ASM 55891
(EIU).

Notes: The stipe of the neotype is missing and its
preservation in chemicals prevents PCR amplification.
Here, we designate a supporting epitype with stipe that
is associated with DNA sequence data.

7. How Do I Validly Publish New
Combinations?

The rules for publishing new combinations are
covered in large part and in more detail in ICN
Arts. 35, 37, and, especially, 41. The basionym
must be cited with a clear and direct reference to
its place of valid publication. For this, authors
making new combinations must include the jour-
nal and volume or book title, the page where the
protologue begins (be sure not to cite the entire
pagination of the whole publication that includes
the protologue), and the date. Authors should
make sure that adjectival species epithets agree
grammatically with the genus in making new
combinations (e.g., Agaricus americanus be-
comes Lepiota americana instead of Lepiota
americanus). A MycoBank, Fungal Names, or
Index Fungorum registration number must be
obtained and listed for new combinations.

Examples (both fictional):
Alternaria nyssicola (Peck) E.G. Simmons, comb.

nov.
MycoBank MB124578
� Stemphylium nyssicola Peck, Mycologia 3: 375.

1911 (basionym).
� Ulocladium nyssicola (Peck) Minnis, Mycologia

100: 22. 2008.

Pseudocercospora nyssicola (Peck) A.H. Sm., comb. &
stat. nov.

MycoBank MB654826
� Cercospora apii var. nyssicola Peck, Mycologia 3:

376. 1911 (basionym).

In the second example, the new combination
also changes the rank from variety to species.

8. How Do I Validly Publish a Replacement
Name Also Known as a Nomen Novum?

Replacement names are similar to new combi-
nations, but they are made in cases where
there is an illegitimate later homonym or
when the epithet of the basionym is already
occupied in the genus where a new combina-
tion is required. The replaced synonym (not a
basionym since the epithet is not being used
in the new name) must be cited with a clear
and direct reference to its place of valid pub-
lication. For this, authors making replacement
names must include the journal and volume
or book title, the page where the protologue
begins (be sure not to cite the entire pagina-
tion of the whole publication that includes the
protologue), and the date. Authors should
make sure that species epithets agree gram-
matically with the genus of their new name. It
is also suggested that authors include a cita-
tion including a full and direct reference
for the earlier homonym or species name
already occupying a genus that necessitates
the replacement name. A MycoBank, Fungal
Names, or Index Fungorum registration num-
ber must be obtained and listed for replace-
ment names.

Examples (both fictional):
Nectria peckii Rossman, nom. nov.
MycoBank MB124669
� Nectria cinnabarina Peck, Mycologia 3: 377.

1911 (replaced synonym), non Nectria cinnabarina
(Tode : Fr.) Fr., Summa vegetabilium Scandinaviae 2:
388. 1849.

In the preceding example, there is an ille-
gitimate later homonym (Peck’s “cinnabar-
ina”) and a cited earlier legitimate homonym
(Fries’ “cinnabarina”).

Phoma braunii Rossman, nom. nov.
MycoBank MB222223
� Phyllosticta cinnabarina Peck, Mycologia 5: 123.

1913 (replaced synonym), non Phoma cinnabarina Fr.,
Summa vegetabilium Scandinaviae 2: 390. 1849.
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In the preceding example, the epithet “cin-
nabarina” is already occupied in Phoma. The
new combination “Phoma cinnabarina” based
on Peck’s species would create a later hom-
onym.

9. How Do I Correctly Give Author Citations for
Taxa?

Complete details about author citations for taxa
are found in ICN Arts. 46–50. For existing fun-
gal names, correct author citations may be
found (usually) in Index Fungorum and Myco-
Bank. In detailed taxonomic studies, authors
should attempt to carefully verify that these
databases are correct since they are not perfect.
For new names, including new combinations,
authors should include author citations for
such taxa. These author citations are not neces-
sarily the same as the authorship for the whole
publication. Abbreviations for authors of fungi
and plants should follow the standards estab-
lished by the International Plant Names Index
(IPNI), and in cases where a standardized
abbreviation does not yet exist, authors should
still attempt to conform to IPNI practices.
Authors should be linked by the use of an “&”
and the serial comma is not employed.

Example (fictional):
Chaetomium oregonense T.C. Harr., H.Y. Su &

Spatafora, sp. nov.

III. Potential Changes to Nomenclatural
Rules

A number of possible modifications to the ICN
are currently being considered, and some of
these may be implemented in the future. In
the following text, some of these ideas and
background information are given, but in gen-
eral, details from cited works are not because
the proposals are preliminary and have not yet
been adopted in the Code.

More changes relating to Art. 59 and the
transition to one name per fungus: During the

debate about whether or not to transition to a
one-name-per-fungus system of classification,
strong feelings about philosophical principles
of maintaining dual nomenclature or abandon-
ing it were voiced. Unfortunately and in gen-
eral, relatively little attention was given to the
actual details of potential rules to make a tran-
sition to one name per fungus happen, and
numerous experts of nomenclature that really
know the Code well, but opposed the transition,
did not assist the voices calling loudly for
change. Gams et al. (2012a, b) brought up a
number of considerations, challenges, and
needed clarifications about the adopted rules
for the transition shortly after it was passed,
and many of the finer details may have to be
addressed through additional modification of
the ICN (Hawksworth 2014).

A number of possible proposals that would
tinker with the current transition to a one-
name-per-fungus system of classification have
already been presented. Hawksworth et al.
(2013) have suggested that if a new species
name were erected for a morph or state of an
already existing species name having the
corresponding morph or state under dual
nomenclature and the two species names
shared the same epithet, the later name should
be treated as a new combination rather than a
new species name and share the same type as
the earlier species name. The later type would
then have no standing under the ICN. This
approach may be overly complicated since it
requires an understanding of old rules that
have been deleted from the Code. There is a
danger that the two species names do not rep-
resent the same fungus, and the application of
the name based on the later type might be more
prevalent in the literature. In noting existing
confusion about terminology associated with
lists of fungal names to be treated as conserved
via ICN Art. 14.13 or treated as rejected via ICN
Art. 56.3, Hawksworth (2014) has proposed that
the term “protected” be introduced for the for-
mer situation and “suppressed” for the latter.
Hawksworth (2014) has also proposed that fun-
gal names listed via ICN Art. 14.13 be protected
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against all unlisted names. Informal discussion
of the NCF also suggests that the term “widely
used” and Art. 57.2 in general are likely to be
modified in the next Code.

Registration of typifications of existing
names: The same problems of scattered myco-
logical literature and the proliferation of
numerous journals that make it valuable to
construct a fungal index through required
registrations of fungal names also plague later
typifications, such as lectotypification, neotypi-
fication, and epitypification, of existing names.
Shortly after Hawksworth et al. (2010) pro-
posed registration of fungal names as a require-
ment for valid publication, Gams (2010)
proposed that a similar type of registration be
required for typification of existing names. The
NCF recommended that this proposal be
adopted (Norvell 2011a), but it was rejected at
the IBC in Melbourne (McNeill et al. 2011).
Hawksworth (2014) has since then suggested
draft proposals for registration of typifications
of existing names, and MycoBank now has a
utility for just such an action.

Naming of environmental sequences: With
the emergence of new DNA sequencing tech-
nologies, the accumulation of large amounts of
DNA sequence data from environmental sam-
ples in a short time has outpaced the speed at
which taxonomists address the multitude of
undescribed fungi, some of which are seem-
ingly known only from environmental data. As
a result, a few mycologists have proposed that
these sequences be formally named and have
proposed some possible mechanisms by which
this might happen (Hawksworth et al. 2011;
Hibbett and Taylor 2013; Hibbett et al. 2011;
Taylor 2011). Challenges include sequencing
errors, incomplete sampling of named taxa,
and intragenomic variation of markers like the
ITS, among others (Hibbett and Taylor 2013;
Hibbett et al. 2011; Lindner and Banik 2011;
Lindner et al. 2013; Taylor 2011). It has also
been proposed that fungal naming be
completely automated by computer programs
(Hibbett and Taylor 2013; Taylor 2011). Typifi-
cation of taxa known only from environmental
samples remains a problem because it is not
clear whether such material or data obtained
from it would qualify as a type under the ICN,
and many mycologists object to the idea that a

gram of soil or piece of cow manure filled with
large numbers of organisms, some as a spore or
two, can serve as a suitable standard for the
application of a name or names. Nevertheless,
some authors have begun to explore the follow-
ing questions: What is the absolute minimum
that is required to publish a new fungal name?
And can this be done with only DNA sequence
data? The NCF is currently debating many com-
plicated aspects brought up by these questions
in deliberations on whether or not some
recently and minimally described fungi are
valid names (Tripp and Lendemer 2012). The
online serial publication provided by Index
Fungorum (http://www.indexfungorum.org/
Names/IndexFungorumRegister.htm) has
other similar examples. Large-scale naming of
fungi based on environmental sequences will
likely require modification of the ICN. Given
that next-generation sequencing technology is
advancing rapidly, the field of molecular eco-
logy is still in its relative infancy, and many
taxonomists feel that ITS data alone are entirely
inadequate, it may be hasty to rush into the
formal description and naming of a large num-
ber of environmental sequences based on one
marker at this time.

Other changes being considered: Hawks-
worth (2014) has offered a grab bag of possible
proposals for consideration that include issues
such as extension of sanctioning to additional
works, extending conservation to additional
ranks, and more. These will not be considered
in detail herein. Kirk et al. (2013) have shown
an interest in expanding the coverage of the
lists for dealing with the transition to a one-
name-per-fungus system of classification to a
protected list for all fungal genera via existing
rules of the ICN, even though this was not the
intent of Redhead’s proposal.

IV. Conspectus and the Future of
Fungal Naming

Precise communication about fungi and fun-
guslike organisms relies upon the use of
names, and the application of a name is deter-
mined by means of a nomenclatural type, i.e., a
standard. This chapter provides a basic treat-
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ment of changes to fungal nomenclature as
implemented by the current International
Code of Nomenclature for algae, fungi, and
plants (Melbourne Code), or ICN. The transi-
tion to a one-name-per-fungus system of clas-
sification has begun. Several working groups or
subcommissions have already organized in
loose association with the International Com-
mission on the Taxonomy of Fungi, and a num-
ber of them have made progress on lists of
names, such as that offered by the Leotiomy-
cetes Working Group (Johnston et al. 2014).
The NCF is currently in the process of begin-
ning to look at the lists of names recommended
by these groups. It remains to be seen how
much progress will be made before the next
International Botanical Congress in Shenzhen
in 2017. Additionally, essential and basic
nomenclatural rules and terminology and
notes on how to perform frequently used
nomenclatural procedures correctly are cov-
ered in this chapter. Most nomenclature must
be self-taught because of the lack of courses and
experts, and this chapter attempts to provide
guidance in its use.

What is the future of fungal naming?
Although some mycologists (Money 2013) feel
that we should give up on the naming of fungi,
fungal names will continue to provide an essen-
tial tool for communicating everything that is
known about these important organisms. With
the incredibly large number of undescribed
fungi, the prospects of cataloging this diversity
are certainly exciting and daunting for those
who are willing and able to do so. Names will
be needed to discuss critical ecological ques-
tions on how environmental change affects
major ecosystems and human welfare. Names
will be needed to put together the Fungal Tree
of Life and to fill in missing clades as well as
help understand fungal evolution and the ori-
gins of structural and biochemical diversity
(McLaughlin et al. 2009). We mycologists have
learned over the years that modifications to the
Code create more work and instability of
names, but it is hoped that completing the
transition to a one-name-per-fungus system of
classification will make it easier to communi-
cate about fungi for generations to come.
Samuels (2011) provided valuable insights as to
his own intellectual struggles regarding a possi-

ble transition to a one-name-per-fungus system
of classification, and perhaps his most valuable
lesson for fungal systematists is to make sure
that the most productive times in a career are
spent doing exciting and worthwhile mycology.
In the words quoted by Walter J. Sundberg, my
sorely missed doctoral advisor, are we having
fun yet? As for the future of fungal naming, I
guess we will find out what we make of it.
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