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NOMENCLATURE 

Edited by Dan H. Nicolson 

Typification and the names of fossil plants - a review and discussion 

Robert A. Fensome', Jan Jansonius2 & Judith E. Skog3 

Summary 

Fensome, R. A., Jansonius, J. & Skog, J. E.: Typification and names of fossil plants - a re- 
view and discussion. - Taxon 47: 695-702. - ISSN 0040-0262. 

The rules surrounding the designation of nomenclatural types to fossil plant taxa, including 
the definitions of the various kinds of type and the related requirements for valid publica- 
tion, are found in several provisions of the International code of botanical nomenclature. In 
part because of the necessarily piecemeal nature of these rules, problems and ambiguities in 
interpretation have arisen that merit discussion. These problems and ambiguities include: 
the definition of the term lectotype; the use of isotypes and epitypes; the appropriate treat- 
ment of macrofossil types that are represented by more than one specimen; the application 
of Article 37.4 and the citation of collectors' names; the nature of the type of a generic 
name; the definition of "original material"; and the imperative to indicate the repository of a 
type. In our view, the increasing rate of change of the Code, which would reach a climax 
with the possible introduction of a BioCode, is also promoting ambiguities, and hence po- 
tential instability in plant nomenclature. 

Introduction 

Subtle ambiguities and loopholes in the tangle of the International code of bo- 
tanical nomenclature (Code) rules surrounding valid publication and the designation 
of types, as well as valid publication and the provision of illustrations, have caused 
problems in recent years for fossil plant nomenclature. These problems have resulted 
in inconsistencies in interpretation and the lack of validity of names of numerous 
otherwise well-conceived and carefully described fossil species on the basis of what 
appear to be arcane technicalities. Some of the problems have derived from articles, 
paragraphs or changes that have only recently become incorporated into the Code. 
Below we present a review and discussion of some of the more significant concerns 
surrounding typification and fossil plant names. We also discuss in a more general 
sense the ramifications of the current acceleration of changes to nomenclatural rules. 

In this paper, we consider palaeobotany to include the study of not just plant macro- 
fossils, but also plant microfossils, including fossil palynomorphs. This last group, 
whose study constitutes the discipline of palaeopalynology, includes the fossil re- 
mains of higher plant spores and pollen grains and algal cysts. To us and to palaeo- 
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botanists in general the term "specimen" refers to an individual fossil or organism, 
not to the entire residue on a microscope slide or palaeobotanical sample (e.g. an 
entire coal ball). We recommend that palaeobotanical systematists assume that this 
is the meaning of the word "specimen" in the Code, otherwise unnecessary and un- 
productive confusion will arise. Those who wish to follow the discussion herein but 
lack a copy of the Code will find the latter on the Internet at the following URL: 
http://www.bgbm.fu-berlin.de/iapt/nomenclature/code/tokyo-e/default.htm 

Typification offossil plant names at the rank of species 
The one specimen originally designated as the nomenclatural type for a species 

(fossil or extant) in the protologue is a "holotype" (Art. 9.1). If no holotype was 
originally designated (prior to 1958) or if it has since been lost or destroyed, a "lec- 
totype" may be designated (Art. 9.2, 9.9). Traditionally, a lectotype is selected from 
the original material (1988 Code, Art. 7.5; see next section of this paper); however, 
subtle but significant editorial changes to the present Code have removed direct 
mention of the original material in reference to the lectotype, leaving only an indi- 
rect reference in Art. 9.6 and 9.9, which state that a "neotype" should be designated 
as the nomenclatural type if all of the original material is missing. Thus, a holotype 
is the originally designated type, a lectotype is a specimen designated from the 
original material if a holotype is missing, and a neotype is a specimen designated 
from outside the original material if the holotype is missing and no potential lecto- 
type is available. In a plant macrofossil example, Kvacek (1997) designated a neo- 
type for Microzamia gibba (Reuss) Corda, because the type material may have been 
destroyed, but at best is no longer identifiable as such; moreover, Kvacek found that 
all potential original (lectotype) material is of questionable origin. 

The term "isotype" has been used in some palaeopalynological works (e.g. Drugg, 
1970). According to Art. 9.3, "An isotype is any duplicate of the holotype ..." A 
footnote makes it clear that the term "duplicate" is "... given its usual meaning in 
herbarium curatorial practice. It is part of a single gathering of a single species ... 
made ... at one time." We interpret this to imply (albeit not explicit in the Code) that 
duplicates should be from the same genetic clone or from the same very restricted 
original locality: hence, the notion of duplicates is not appropriate with respect to the 
species of dispersed (in contrast to in situ) fossil plants. "Specimens" of the same 
palynomorph species brought together somewhat fortuitously in the same prepara- 
tion as the holotype, when specifically cited in the protologue, are more appropri- 
ately considered as paratypes (Art. 9.5) rather than as isotypes. Palynomorphs on a 
single microscope slide may have lived hundreds of kilometres or more and thou- 
sands of years or more apart. A similar situation applies to megafossil specimens 
brought together fortuitously (from the biological perspective) in, for example, coal 
balls. 

When all material associated with a name is ambiguous (in the sense of Art. 9.7), 
an epitype may be selected to serve as an interpretative type, as long as the type that 
it helps to illustrate is clearly indicated (Art. 9.7). Although not much used by pa- 
laeobotanists, this concept might be of value in cases where the original fossil mate- 
rial is not well preserved or, in the opinion of subsequent authors, does not show the 
diagnostic features sufficiently clearly. However, such considerations are verging on 
taxonomic rather than nomenclatural realms (see Fensome & Skog, 1997) and, if 
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practised incautiously, designation of epitypes might cause more problems than it 
solves. There are no rules or guidelines governing priority in cases of epitype desig- 
nation. Hence, free use of the epitype option could promote an anarchic system of 
open nomenclature. In a hypothetical example, there could arise a "Gleicheniidites 
senonicus sensu Smith", a "Gleicheniidites senonicus sensu Wang", and a "Glei- 
cheniidites senonicus sensu Blanchard", in reference to the respective taxonomic 
concepts of Gleicheniidites senonicus held by these authors, each concept grounded 
by a formally designated epitype. Some researchers might argue that this is not nec- 
essarily a negative development, merely formalising an aspect of current taxonomic 
practice; but it may be preferable to retain such considerations on an informal basis. 

Most palaeobotanists have no problem with the establishment of a type when a 
name is first applied to a new taxon (Art. 7). Less straightforward are other situa- 
tions (Art. 8-10), such as where the original type is lost or has been damaged during 
analysis. Problems can also arise in cases where a type was not originally designated 
(since 1958, resulting in an invalid name). The nomenclatural type of a fossil plant 
taxon is "one whole specimen" (Art. 8.5) and, in contrast to the situation for extant 
plants (cf. Art. 8.1, 8.3), it may not be an illustration. (It is sometimes necessary for 
the types of extant plant taxa to be illustrations because of their delicate, unpreserv- 
able nature; however, preservability apparently was not considered to be such a 
problem for fossil plants.) If a fossil specimen designated as type has been sectioned, 
or if it comprises a "part" and "counterpart" split, for example, along a bedding 
plane, all fragments of the originally intact specimen together constitute the type, 
even if these are now distributed among several repositories. It is also conceivable 
that a plant fossil, originally considered to be a single specimen and designated as a 
holotype, is found on subsequent re-investigation to comprise two or more speci- 
mens. Art. 9.2 indicates that one of these specimens must be chosen as lectotype, 
and Art. 9.10 and Rec. 9A.5 further address this issue. Since 1990, according to Art. 
37.4, indication of the type "... must include one of the words 'typus' or 'holotypus', 
or its abbreviation, or its equivalent in a modern language." 

Art. 37.3 has caused some confusion for palaeobotanists. It stipulates, in part, that 
"Citation of the collector's name and/or collecting number and/or reference to any 
other detail of the type specimen or illustration is required [for valid publication]." 
The use of the slash in "and/or" implies "or"; thus fulfilment of this clause requires 
that only one of the three items of information be supplied. The last of the three 
items listed ("any other detail of the type ...") could involve any arcane feature and 
fulfil the requirements. The intent of this sentence in Art. 37, paragraph 3, is difficult 
to comprehend without knowledge of its historical context. The crux of the whole 
paragraph (R. Brummitt, personal communication, 1998; Chapman, 1986: 772-773; 
Greuter & McNeill, 1987: 222-223) is that reference to a locality alone does not 
suffice as indication of a type. This specification is a necessary rule for extant plants 
but, it turns out, is irrelevant for fossils, since the type of a fossil plant name must be 
a specimen anyway. In our view the statement included as a third sentence in Art. 
37.3 adds confusion but no clarification. Its status as a separate sentence gives it 
equal weight to the previous two sentences and, indeed, could be construed as ne- 
gating the intent of the paragraph - statement of locality could be considered as "any 
other detail of the type specimen". The "and/or" device, added by the editorial 
committee, serves only to further muddle the issue. The paragraph would be less 
confusing if the third sentence were dropped and the second sentence revised to state 
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"Mere citation of a locality without concrete reference to a specimen (i.e. without 
mention of the collector's name or collecting number or date of collection or refer- 
ence to any other detail of the specimen) does not however constitute indication of a 
holotype." The Code must be unambiguously written and clearly comprehensible 
without special knowledge of the unwritten intent or history of particular articles or 
paragraphs. 

The conjunction of paragraphs in the Code treating fossils, types and illustrations 
have also caused some confusion. Taken together, Art. 8.4 and 38.1 essentially indi- 
cate that, in order to be validly published, the name of a fossil species (or taxon of 
lower rank) must be accompanied by at least one illustration "showing the essential 
characters", and one of the illustrations must be of the type. However, nowhere does 
the Code actually specify that the type has to be identified with a specific illustrated 
specimen. This has caused problems in correctly interpreting the status of some 
names; Fensome & al. (1998) discussed these problems in more detail and presented 
formal proposals to remedy the situation. 

Typification of plant fossil names at generic rank 

Art. 10 governs the designation of types for generic names. Since 1983 Art. 10.1 
has specified that "The type of a name of a genus or of any subdivision of a genus is 
the type of a name of a species." Thus the type of a generic name now is a single 
specimen, whereas in Codes prior to 1983 it was a species, the "type species". 
Where a species name providing the type of a generic name is considered a junior 
taxonomic synonym of another species name - does Art. 10.1 cause the type of the 
generic name to change, becoming the type of the senior synonym? Not under Art. 
7.2 which clearly states that "A nomenclatural type ... is that element to which the 
name of a taxon is permanently attached ..." Thus even in cases where a species 
name circumscribing the type of a generic name is considered a junior taxonomic 
synonym of another species name, the type of the generic name does not change. For 
example, the type of the dinoflagellate generic name Korystocysta Woollam is fixed 
as the holotype of Korystocysta kettonensis (Sarjeant) Woollam, even though this 
name has been considered by some authors to be a junior taxonomic synonym of 
Korystocysta gochtii (Sarjeant) Woollam. The Code no longer contains the term 
"type species", as it no longer has a formal meaning; however, in our opinion, it is 
still useful to employ this term informally as a shorthand for the species name which 
provides the nomenclatural type of the generic name. A complementary term (sug- 
gested to us by W. Greuter), "type binomial" or "type name", may be useful when 
referring to the species name whose type typifies the generic name. 

A further consideration involves generic names published before 1958 whose 
"type species" (i.e. type binomial) lacks a designated type. These generic names are 
validly published (provided that all other requirements were fulfilled), since desig- 
nation of a type was not mandatory prior to 1958; yet, strictly, they lack a designated 
type (specimen) in the sense of the first sentence of Art. 10.1 of the current Code, 
even though the author may have designated a "type species" as a nomenclatural 
type. In such cases, a lectotype may be designated, but this may not always be prac- 
tical or desirable (for example due to lack of access to the type material or its inade- 
quate illustration in the literature). Hence, in such cases (and elsewhere for conven- 
ience), the type of the generic name can be cited as the binomial that used to be 
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called a "type species". This practice is supported by the second sentence of Art. 
10.1, which affirms that "For purposes of designation or citation of a type, the spe- 
cies name alone suffices ..." Additionally, Art. 37.2 states that "For the name of a 
new genus ..., reference ... to one species name only ... constitutes indication of the 
type". For clarity authors can cite a specimen (which must be the type of a species 
name - a further specification of Art. 37.2) in addition to a species name to indicate 
a generic type. For example, for Korystocysta Woollam the citation could be: "Type: 
Sarjeant (1976: t. 1, f. 1-2), as Dichadogonyaulax kettonensis Sarjeant". Since for 
fossils the type must be a specimen and cannot be an illustration (Art. 8.4), palaeo- 
botanists understand that the illustration citation is equivalent to a reference to the 
underlying type, just as the citation of a binomial is nomenclaturally equivalent to 
the citation of its underlying type. 

"Original material" 

There is some confusion in the literature surrounding the definition of "original 
material" and how it relates to fossil plants, especially fossil palynomorphs. In a 
footnote to Art. 9.7 of the present Code, original material is defined in detail, and is 
there specified to include "... those specimens ... upon which it can be shown that the 
description or diagnosis validating the name was based", as well as "the holotype 
and those specimens which, even if not seen by the [validating] author ..., were indi- 
cated as types (syntypes or paratypes) of the name at its valid publication". The 
rambling 107-word definition of "original material" in the current Code is very dif- 
ferent from the 32-word version provided in the 1988 Code (footnote to Art. 7.4). 

An example of controversy surrounding lectotype designation and original mate- 
rial concerns the fossil dinoflagellate Cribroperidinium granulatum (K. W. Klem.) 
Stover & Evitt. On re-examining the type material of this name, Sarjeant (1984: 162) 
discovered that the holotype had "... disintegrated and is no longer suitable for 
study". He thus designated a lectotype from among Klement's paratypes - in this 
case a paratype that was not illustrated in the protologue. Brenner (1988) contended 
that the specimen chosen by Sarjeant could not serve as lectotype since it is not from 
the same sample as the holotype, citing the 1983 Code, Art. 8. Although this article, 
unlike its current version, did indeed specify that a lectotype must be chosen from 
the original material, it did not define the latter term. Thus, the 1983 Code did not 
expressly limit potential lectotypes to the sample containing the holotype, and the 
present Code specifies that any specimen from the material on which the original 
description or diagnosis was based is eligible to become a lectotype, regardless of its 
sample, stratigraphic or geographic status. Brenner also argued that the lectotype 
chosen by Sarjeant is not conspecific with the holotype, but that is a separate, taxo- 
nomic issue not pertinent to the present discussion. 

An issue that is relevant, however, involves the correctness (under the Code) of 
designating a lectotype to replace a holotype that is merely damaged (as Sarjeant 
proposed for Cribroperidinium granulatum). The Code (Art. 9.9, 9.11) indicates 
clearly that a holotype must have been "lost or destroyed" before a lectotype or, if 
appropriate, a neotype may be designated. If the term "lost" implies physical ab- 
sence, then it seems reasonable that the term "destroyed" can imply the existence of 
some physical remains. Funk and Wagnall's Standard college dictionary lists one 
definition of "destroy" as "to make ineffective or useless". We maintain that this can 
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be reasonably equated with severely damaged or "disintegrated" (as specified in the 
case of Cribroperidinium granulatum), and that therefore Sarjeant (1984) and Bren- 
ner (1988) were justified in designating lectotypes. [Nom. ed. note: Some interpret 
"lost" as meaning "physical absence but possibly only misplaced" and "destroyed" 
as "physical absence with no hope of being refound". In this scenario an existing but 
"useless" holotype could be supplemented by an epitype. DHN.] 

The situation surrounding isotypes also relates to original material and is dis- 
cussed in detail above. 

Repository citation 

Skog & Fensome (1995) discussed the requirement (Art. 37.5) that, as of 1990, a 
new name at the rank of species or below needs to be accompanied by indication of 
the type's repository - i.e., the institution or herbarium in which the type is lodged 
must be specified. This requirement has had significant impact since, as Skog & 
Fensome pointed out, many specific names of fossils published since 1990 were not 
valid solely because of this technical requirement, in spite of the fact that most are 
excellently described and otherwise fulfil all requirements of the Code. For example 
the plant macrofossil genus Eogonocormus S. H. Deng (1997) was clearly described 
and illustrated by its author, but the repository for the types was not given. The only 
clue is in the author's address at the Research Institute of Petroleum Exploration and 
Development, Beijing; there is no indication that this facility has a curated collec- 
tion. In a second example, Below (1990) described several new species (including 
representatives of potentially new families) in painstaking detail and with some of 
the finest scanning electron photomicrographs ever made of fossil dinoflagellates. 
Since Below did not specify the repository, under the current Code the names of 
these important taxa remain not validly published. Below, who was not then perma- 
nently associated with a scientific institution, kept his specimens in his personal 
collection in order to continue his study of them. 

In correspondence with one of us [J.J.] about this issue, Chair of the Code Edito- 
rial Committee, Werner Greuter, considered that "... the intent [of Art. 37.5] is not to 
make deposition of types in a public herbarium mandatory, but to force authors to 
make the whereabouts of their types publicly known". Greuter continued that "Arti- 
cle 37.5 [specifies] 'herbarium', not 'public herbarium' (nor unfortunately, collec- 
tion, which is what is meant)". 

Rec. 7A is also relevant in this context. This states that "It is strongly recom- 
mended that ... [type material], especially the holotype, be deposited in a public 
herbarium or other public collection". However, since this is a Recommendation and 
not an Article, it is not mandatory under the Code for a repository (herbarium or 
other collection) to be public. 

We endorse Skog & Fensome's conclusion that, as long as an author fully speci- 
fies a location (or collection), public or private, for her or his types, Art. 37.5 is sat- 
isfied. However, in contrast to the opinion of Skog & Fensome (1995) and in the 
more liberal spirit of Rec. 9A.4, we suggest that if an author does not directly cite 
the repository but does give specimen numbers including abbreviations that imply 
reference to a particular institute or collection, this is acceptable under Art. 37.5. 
This appears to agree with the spirit of Art. 37 Note 1: "Specification of the herbar- 
ium or institution may be made in an abbreviated form". An example would be new 
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names proposed by authors working at the Birbal Sahni Institute of Palaeobotany 
who provide numbers including the letters "BS" or "BSIP". 

However, we also support Skog & Fensome's cogent urging of authors of new 
taxa to lodge their types in, or bequeath them to, a responsible public institution, and 
to clearly specify the lodgement in their publications. 

Conclusions 
In this paper we have reviewed aspects of the Code treating types and fossil plant 

names and have addressed some actual and perceived problems in this area. How- 
ever, there is also a broader issue: that of comprehensibility and stability of nomen- 
clatural rules. As well as promoting the stability of nomenclature, the Code, in our 
view, should be as comprehensible to the general taxonomist as possible - a manual 
of how to apply names to taxa. And in the broadest sense, stability is also an aspect 
of comprehensibility, since as the rate of change in rules increases, it becomes more 
difficult to keep track of the changes. 

We recognise that the intricacies of nomenclature and the need for precise lan- 
guage necessitate that the Code be a quasi legal document. However, some recent 
changes, especially to the current Code, have been substantial, including a renum- 
bering of many articles, and subtle (for example the removal of mention of original 
material in respect to lectotypes). For the most part, these changes have not substan- 
tially or obviously improved the workings of the Code, but have caused problems, as 
we have demonstrated by examples in this paper. The greater and more numerous 
the changes to the Code, the greater the instability and the fewer the individuals who 
can claim genuine and current expertise. 

In a similar vein, the proposal to replace the current Code and its other biological 
counterparts with a new BioCode for nomenclatural actions after the year 2000 
(Greuter & Nicolson, 1996; Greuter & al., 1998) may be seductive, but the potential 
for nomenclatural instability and reduced comprehensibility will be, in our opinion, 
vastly increased, and hence a matter of concern to all, including palaeobotanists. 
Moreover, to reduce potential instability, any new code must have strict limits on 
retroactivity. A major corollary, not widely appreciated, of this necessity is that 
future taxonomists will have to operate under two codes simultaneously, the old and 
the new. We remain to be convinced that such a situation is in the interests of com- 
prehensibility and stability - indeed of anyone except possibly a quasi-legal elite. 
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