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TAXON 46 - AUGUST 1997 

(04-05) Two proposals to amend provisions regarding form-genera of fossil plants 

Robert A. Fensome' & Judith E. Skog2 

The following proposals are made in an attempt to clarify and endorse existing 
nomenclatural practice among palaeobotanists and to place treatment of form-genera 
in the International code of botanical nomenclature (Code) where it is most appro- 
priate. 

(04) Delete Art. 3.3 and, in Art. 3.1, the clause "except for some fossil plants". 

(05) Add a new paragraph, with examples, to Art. 11: 

"ll.x. Because fossil specimens may represent dispersed parts of an organism or a 
single stage in a life cycle, and because the temporal relationships of these fossils to 
other parts or stages, or to the whole organism, usually cannot be confirmed, they can 
be assigned to form-genera. It may also be necessary to define form-genera on the 
basis of different preservational modes. With respect to form-genera, the principle of 
priority is obligatory only between names for the same part, life cycle stage or 
preservational mode. 

"Ex. A. The genus Sigillaria Brongn. 1822, established for bark fragments, may in 
part represent the same biological taxon as the cone-genera Mazocarpon M. J. Benson 
1918, which represents petrifactions, or Sigillariostrobus (Schimp.) Geinitz 1873, 
which represents compressions. These genera are all assignable to the family Sigilla- 
riaceae and may be associated with the root-genus Stigmaria Brongn. 1822 and the 
leaf-genus Cyperites Lindl. & Hutton 1832, which may also be assignable to the 
families Lepidodendraceae and Bothrodendraceae as well as the Sigillariaceae. All 
these generic names can be considered correct in spite of the fact that they may, at 
least in part, represent the same biological taxon. 

"Ex. B. The fossil cysts known under the generic name Tuberculodinium D. Wall 
1967 may be retained under this generic name even though modem cysts of this type 
are known to be part of the life cycle of the extant genus Pyrophacus F. Stein 1883, 
which is the senior name if the two are considered taxonomically synonymous." 

The history of naming fossil plants has been long and varied, and one of the first 
concerns that emerged was the need to assign names to fragmentary specimens 
(dispersed leaves, sporangia, pollen, etc.). The assignment of distinct names to differ- 
ent plant parts began with Brongniart (1822) and the practice has been continued 
ever since. Until 1959, palaeobotanical rules were contained in App. IV of the Code. 
In 1959, these rules were incorporated into the main body of the Code and, from that 
time until 1975, there were two categories of genera that were available for fragmen- 
tary remains of fossil plants: organ-genera and form-genera. These were recognized 

Geological Survey of Canada (Atlantic), Bedford Institute of Oceanography, P.O. Box 1006, Dartmouth, NS 
B2Y 4A2, Canada. 

2 
Department of Biology, George Mason University, Fairfax, VA 22030-4444, U.S.A. 

557 



TAXON 46 - AUGUST 1997 

under Art. 3, which describes the hierarchical system of ranks of taxa. In the 1959 to 
1975 Codes, Art. 3, Note 1 (formerly App. IV, Art. PB 1) read as follows: 
"Since the names of species, and consequently of many higher taxa, of fossil plants 
are usually based on fragmentary specimens, and since the connection between these 
specimens can only rarely be proved, organ-genera (organo-genera) and form-genera 
(forma-genera) are distinguished as taxa within which species may be recognized 
and given names according to this Code. 
"An organ-genus is assignable to a family. A form-genus is a genus unassignable to a 
family, but it may be referable to a taxon of higher rank (see Art. 59). Form-genera 
are artificial in varying degree." [Examples were added.] 

Taxonomy is the identification of (usually but not necessarily natural) groupings 
of organisms (taxa) and their classification, whereas nomenclature is the naming of 
taxa thus identified. It has been generally recognized that the Code should deal only 
with nomenclature, not with taxonomy, except perhaps in that it assumes a hierarchi- 
cal system of names (family, genus, species, etc.). The decision as to whether a 
particular genus (form, organ or "regular") should be placed in a family is really a 
taxonomic decision. Hence, Art. 3, Note 1, as cited above from the 1959 to 1975 
Codes, was really addressing a taxonomic issue rather than a nomenclatural one. 

In recognition that the above Note was not altogether appropriate in the Code, and 
after long study and discussion prompted by a proposal by Jansonius (1974), the 
Committee for Fossil Plants brought a proposal to the Nomenclature Sessions in 
1975 to eliminate the category organ-genus from the Code (Meyen & Traverse, 
1979). As a result, mention of organ-genus was removed from the next edition of the 
Code. However, the category of form-genus was retained; also retained was the 
stipulation that a form-genus was not assignable to a family (a taxonomic decision). 
The wording of the proposal approved by the Committee for Fossil Plants in 1975 
(Traverse, 1975) stated that a form-genus "may be unassignable to a family, but may 
be referable to a taxon of higher rank". However, when the 1978 Code was published 
the wording had been changed to: "Because of the fragmentary nature of the spe- 
cimens on which the species of some fossil plants are based, the genera to which they 
are assigned are not assignable to a family, although they may be referable to a 
taxon of higher rank [authors' italics]. Such genera are known as form-genera." At 
the same time, the Note was raised to the status of an Article (3.3), which thus must 
be followed. While the wording that was actually approved allowed assignment of a 
form-genus to a family (notes are not binding), the outcome of the published Code 
was quite different and does not allow it at all (articles are binding). 

The conversion of the note into an article was effected by the Editorial Committee 
and, while they felt that they were correcting an error at that time, it has resulted in 
numerous difficulties for palaeobotanical nomenclature. Several suggestions have 
been proposed to remove these difficulties, including (1) elimination of form-genus 
and treatment of all genera as equal (Meyen & Traverse, 1979), (2) use of a term 
such as "fossil genus" to identify the fragmentary remains of plants regardless of 
their affinities (Boulter, 1979), and (3) reinstatement of organ-genus (Greuter & al., 
1996). None of these solutions successfully clarifies the situation, which needs to be 
resolved with nomenclatural and taxonomic issues kept separate. 

The interpretation of Art. 3.3 has been varied. Arguably the most literal interpreta- 
tion is that if one names a fragmentary fossil, then it must be called a form-genus and 
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therefore cannot be assigned to a family (Mamay, 1976; Fensome, 1987). Other 
workers have used form-genera to include species that can be assigned not to a single 
family, but to more than one: for example, Villar de Seoane (1996) included one 
species of Cladophlebis in the family Dennstaedtiaceae and another in the family 
Cyatheaceae. In other cases, form-genera have been used only for dispersed plant 
fossils that cannot be attributed to a family, and other informal designations (treated 
as "regular" genera for nomenclatural purposes) used for plant fragments that can be 
assigned to families (Manchester, 1994). This is similar to the intent of the 1975 
revision, treating organ-genera as "regular" genera under the Code (W. G. Chaloner, 
pers. comm.). Another situation involves assignment of what is technically a form- 
genus to essentially a form-family based upon this genus, e.g. the fern frond Psalixo- 
chlaena in the Psalixochlaenaceae (Holmes, 1981). 

Fossils representing part of a plant constitute only one of several situations for 
which the designation of form-genera is appropriate. In some cases, fossils may 
represent a particular stage of a life cycle. For example, dinoflagellates are repre- 
sented in the fossil record almost exclusively by a cyst stage - probably the hypnozy- 
gote. For nomenclatural purposes dinoflagellates are ambiregnal organisms, includ- 
ing both phyto- and zooplankton. Up until the early 1960s some dinoflagellate pa- 
laeontologists applied the International code of zoological nomenclature to their 
taxa, whereas others used the botanical Code. Recognizing this to be an undesirable 
state of affairs, Downie & al. (1961) proposed that fossil dinoflagellates be governed 
by the rules of the botanical Code, a proposal that was accepted and has been adhered 
to subsequently. That organ-genera were permitted under the botanical Code at the 
time, but no equivalent device was incorporated within the zoological Code, was the 
critical factor that influenced Downie & al.'s proposal. 

The principal means of dividing armoured dinoflagellates into families is the 
pattern of cellulosic plates forming a wall on the motile cell, this pattern commonly 
being reflected on the wall of the fossil cyst. Hence, it is possible to assign many 
fossil dinoflagellate genera to extant families; moreover, it is clear from the morpho- 
logy of other fossils that they represent extinct but distinctive families. Such families 
were permissible for organ-genera, but not for form-genera. Hence, Fensome & al. 
(1993), in their revision of dinoflagellate classification, determined that fossil dino- 
flagellates should be considered as "regular" genera, not as form-genera. This makes 
sense in that fossil dinoflagellates must be included with living forms in a compre- 
hensive suprageneric scheme, but it produces a confusing situation for dinoflagellate 
taxa in which both the fossil cyst and motile equivalent are known. 

Because they are based on different stages in the life cycle, fossil dinoflagellates 
and living dinoflagellates have largely received two sets of names, the equivalencies 
of which are becoming increasingly well known. For example, Gonyaulax spinifera 
(Clap. & J. Lachm.) Diesing (the "type species" of Gonyaulax Diesing 1866) and related 
species are known to produce cysts assignable to the genus Spiniferites Mantell 1850. 
Indeed, it is generally acknowledged that Spiniferites and Gonyaulax are taxonomic 
synonyms. For three reasons this synonymy has not been formally proposed: (1) the 
fossil generic name Spiniferites is senior to the extant name Gonyaulax and accept- 
ance of the synonymy would bring considerable changes to the nomenclature of this 
widespread extant genus (and conservation of Gonyaulax would cause reciprocal 
chaos among fossil names); (2) the exact correspondence of Spiniferites species with 
Gonyaulax species is not clear; and (3) it is impossible to establish whether older 
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representatives of the genus Spiniferites were cysts with a thecate stage identical to 
living Gonyaulax. Thus, it is useful and desirable to retain both Gonyaulax and 
Spiniferites while acknowledging that they may represent the same biological taxon. 
Even if some authors disagree that there is merit in retaining equivalent names for 
fossil and living dinoflagellates, as already discussed, the Code is a nomenclatural 
tool and should have no part in or influence over this taxonomic debate. 

Meyen & Traverse (1979) reviewed the problem of naming fossil genera in their 
proposal to modify Art. 3.3. The problems are: (1) living plants are assignable to a 
single taxon at any rank whereas fossil plants with dispersed parts and no observable 
original connections may be referred to several taxa of the same rank and have 
different names (Stigmaria Brongn., Lepidodendron Sterb., Lepidostrobus Brongn.); 
(2) in living plants all individuals belonging to a species belong to the same genus, 
whereas in fossil plants various specimens of a species may or may not belong to the 
same genus and the genus may belong to different families when the complete plant 
is considered (Stigmaria may belong to genera assigned to Lepidodendraceae, Sigillaria- 
ceae, or Lepidocarpaceae), (3) living plants are assigned to a complete hierarchy of taxa 
whereas fossil plants may be assigned only to genera, with higher rankings unknown 
(some leaf-genera might belong to pteridosperms, ferns, or cycads); (4) living plants 
cannot be assigned to different genera based upon different types of preservation 
whereas fossil plants may be (Ulodendron Lindl. & Hutton is a "compression 
genus", Paralycopodites E. D. Morey & P. R. Morey is a "petrifaction genus", and 
the two may refer to the same biological species in some situations); (5) different 
ontogenetic phases of extant plants do not normally serve as a basis for a taxon 
whereas in fossil plants this is possible (seeds, microspores, megaspores, cysts). 
Meyen & Traverse concluded that fossil plant nomenclature requires that only two 
special circumstances be reflected in the Code. (1) the possibility of keeping genera 
of fossil plants outside the hierarchy of formally named higher taxa; and (2) the 
possibility of retaining names of taxa established for dispersed fragments or parts. 
Each of these issues will now be addressed. 

Art. 3 of the Tokyo Code sets forth a hierarchical sequence of names: kingdoms 
are divisible into divisions, divisions into classes, classes into orders, and so forth. It 
does not specify that all ranks in this sequence must be used as a requirement for 
valid publication. In fact, placement of a generic name within a family is not a 
requirement for that name to be validly published, whether or not it is a fossil. Many 
genera of extant plants have been validly published and accepted with no familial 
assignment (e.g. Panda). Since there is no requirement for any plant to be placed in a 
family, there is no need to make a special case for fossil plants; thus Art. 3.3 is 
unnecessary. It is a taxonomic decision whether to place any genus into a family. 
Art. 3.4 adequately allows for the use of form-genera. 

The second point raised by Meyen & Traverse is critical for generic names of 
dispersed fossil parts, as discussed in relation to the Spiniferites/Gonyaulax situation 
above. A provision allowing more than one generic name for the same biological 
taxon is most appropriately placed under Art. 11, which deals with priority of names. 

In light of the above discussion, we recommend revisions of the Code. We pro- 
pose the modification of Art. 3.1 and the deletion of Art. 3.3, in order to remove the 
confusion as to whether or not fragmentary fossils should be assigned to families. 
Regardless of one's philosophical stance on this matter and the definitions of form- 
and organ-genera, familial assignment is a taxonomic issue and should not be ad- 
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dressed in a nomenclatural Code. Art. 3 is about the ranks of taxa and, insofar as 
form-genera need to be mentioned in this context, they are mentioned in Art. 3.4. 

We propose a new paragraph under Art. 11 to prescribe the circumstances under 
which names of form-genera should be applied and how they relate to the principle 
of priority. In the current sense "form-genera" equate with both form-genera and 
organ-genera of previous usage in that they may or may not be assignable to families. 
Our proposal is limited to the rank of genus because (1) the current Code only 
discusses genera in this context and (2) the question of alternate names has been a 
problem only at generic rank (e.g. one would not place a leaf-species into a wood- 
genus). 

If the proposals are accepted, slight modifications may also be necessary for Art. 
3.4 (addition of reference to Art. 1l.x), 7.9 and 11.1 (in both cases a change of 
reference). 

The present proposals, if incorporated into the Code, would formally allow taxo- 
nomists the freedom of deciding whether or not to assign a form-genus (incorpor- 
ating the former concepts of organ-genus and form-genus) to a family, and would 
permit the use of alternative names for fossil genera (the old organ-genus concept of 
naming dispersed parts of the taxon separately). The proposals do not change exist- 
ing practice in the nomenclature of fossil plants, but serve to clarify the situation and 
to place the rules more appropriately within the Code. 
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