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THE ORGAN-SPECIES CONCEPT AND THE 
INTERNATIONAL CODE OF BOTANICAL NOMENCLATURE* 

G. 0. W. Kremp, H. T. Ames et N. O. Frederiksen (United States) 

The International Code of Botanical Nomen- 
clature (1956, p. 8) states that the committee 
for palaeobotanical nomenclature has decided 
to undertake a wholesale revision of Appendix 
II, "Special Provisions Concerning Fossil 
Plants", on the occasion of the forthcoming 
International Botanical Congress at Montreal 
in 1959. Such a revision should be thoroughly 
discussed by palynologists as it involves 
numerous problems concerning the nomen- 
clature of fossil spores and pollen. 

The need for a special Appendix within 
the Code pertaining only to fossil plants has 
often been questioned. In almost every case 
paleobotanical research is restricted to the 

investigation of detached organs of fossil 
plants. This means that paleobotanists have 
no alternative but to group fossil specimens 
into the special taxa organ-species, organ- 
genera, and form-genera. These taxa are 
different from those taxa which are con- 
trolled by the main body of the Code; there- 
fore, they demand special regulations which, 
for practical purposes, are assembled into a 

single appendix. 
The first proposals for such an appendix 

were formulated in 1935 at the meeting of 
the Section of Paleobotany of the Inter- 
national Botanical Congress. The term organ- 
species was never mentioned in this appendix 
or in its revisions. Perhaps this was by acci- 
dent, perhaps however it was by intent to 
avoid any controversy. In either case the 
Code and its Recommendations speak only of 
"species of fossil plants" and yet the dif- 
ference between an "organ-species" and a 
"species of fossil plants" seems basically im- 
portant, so much so that this difference 
should be clearly understood before any 
attempt is made to revise those parts of the 
Code which pertain to fossil plants. 

The problem is this - When a paleo- 
botanist describes and names a fossil which 
is only a detached organ of a fossil plant, 
does he then describe an organ-species or a 

*) This paper, presented at the Fifth 
National Pollen Conference (A.I.B.S. Meeting, 
August 24-28, 1958, Bloomington, Indiana) 
is Contribution No. 58-56, College of Mine- 
ral Industries, The Pennsylvania State Uni- 
versity. 

species of fossil plants? As pollen and spores 
are one of the most widely known plant 
organs and one of the most valuable due to 
their many morphological particularities, they 
seem to be an excellent example for the dis- 
cussion of this problem. 

Applied to pollen and taken verbatim the 
term "organ-species" might suggest that the 
fossil pollen of the plant of Betula pubes- 
cens Ehrh. for example are one organ-species 
and the pollen of Betula verrucosa Ehrh. 
are another. Palynologists know however 
that pollen of both these birch species are 
very similar and are not easily differentiated 
from one another or from pollen of similar 
species. In general, the pollen flora of post- 
glacial peat deposits, the best known fossil 
pollen flora, can be subdivided only to the 
generic level. Therefore palynologists work- 
ing with postglacial sediments generally 
apply names like Betula, Alnus, Picea, Pinus, 
etc. without specific designation. 

In recent years progress in morphological 
research has made it possible to distinguish 
some sub-generic groups of fossil pollen. 
Godwin, 1956, for example reports that 
Terasmai, 1951, and D. Walker have dis- 
tinguished Betula nana pollen from that of 
the tree-birches, although the pollen of the 
latter has not yet been subdivided. Erdtman, 
1953, showed the morphological differences 
between the pollen of Alnus incana and A. 
glutinosa, while Russian palynologists appear 
to have successfully subdivided the fossil 
pollen of Betula, Pinus and some other 
genera. The importance of such detailed 
morphological research was pointed out by 
L. V. Golubeva, 1957. 

In spite of progress in pollen morphology. 
the fact remains that palynologists are still 
unable to identify all important living species 
of plants by the shape and morphology of 
their fossilized spores and pollen. What is 
true for pollen and spores of quaternary 
deposits is even more applicable to fossil 
pollen and spores from Tertiary and older 
deposits. It must be assumed that these 
smallest morphologically definable units, 
generally referred to as taxa, are in reality 
assemblages derived from several natural 
species. If names are given to these units it 
would be unrealistic to state that these 
names are given to species of fossil plants. 
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Only names of so-called "organ-species" are 
being dealt with. 

Thomson and Pflug appear to be correct 
when they assume that, in general, an organ- 
species of fossil spores or pollen may encom- 
pass the pollen of almost a whole natural 
genus of plants. 

The crucial fact is that it is not possible 
to be sure in all cases that the specimens 
combined into one morphological unit, thus 
into one organ-species, belong in reality 
within a single genus of plants. 

It seems unlikely that scientists working 
with other detached organs of fossil plants, 
e.g. wood, leaves, or even cones and seeds 
are in a much better position. Most of the 
specimens which they combine under one 
organ-species epithet may also belong to a 
variety of different plant species. 

Having this fact in mind should help solve 
many problems concerning the naming of 
fossil plant organs, especially if it seems 
desirable to combine organ-species names 
of extant genera. 

Organ-genera 
One or more organ-species form an "organ- 

genus". When considering the difference 
between an "organ-genus" and a "genus of 
fossil plants" Thomson and Pflug, 1953, 
assume that the concept pertaining to organ- 
species is equally applicable to organ-genera, 
but on a higher level. In other words an 
organ-genus of fossil spores or pollen encom- 
passes the pollen of a group of genera and 
in many cases a whole family of fossil plants 
or more. It may be correct to generalize 
this assumption for other detached organs of 
fossil plants as well. With this assumption 
however the example given for Article 58 of 
the International Code presents some dif- 
ficulty. 

Article 58 reads: 
"When a taxon of recent plants, algae 

excepted, and a taxon of the same rank of 
fossil or subfossil plants are united, the 
correct name or epithet of the former taxon 
must be accepted, even if it is antedated 
by that of the latter." 

"Example: If Sequoia Endlicher (1847), a 
genus of recent plants, and Steinhauera 
Presl (1838), a genus of fossil plants, are 
united, the name Sequoia must be accepted 
for the combined genus, although it is ante- 
dated by Steinhauera." 

Criticism is directed to the example set 
forth under this Article. Is Steinhauera a 

"natural genus" or is it in reality an "organ- 
genus"? The answer can be found by a 
review of the literature related to the genus 
Steinhauera. As the figures clearly show and 
as the specific descriptions state, all species 
of Steinhauera mentioned by Presl are organ- 
species. The Latin descriptions of them in 

Sternberg, 1838, begin with: "Strobilo ovali- 

subgloboso...."; "Strobilis oblongis...." 
and "Strobilis minutis ovali-subglobosis...." 
The genus description begins, "Strobilus 
ovalis vel oblongus...." and thus describes 
only strobili. There can be no doubt that 
the genus Steinlauera is not a natural but 
an organ-genus of cones. 

In other respects it was also a very un- 
fortunate choice as an example for Article 
58. Schopf, 1948, states: "The name of 

Sequoia was subsequently conserved official- 
ly, but there still is no good evidence 

regarding the generic identity of the respec- 
tive types of Steinhauera and of Sequoia." 
After having investigated the original type 
specimens, Menzel, 1900, concludes his mono- 

graph by saying that the types are in his 

opinion not remains of conifers. Nathorst, 
1910, p. 55 states that if the diagnosis and 

figures published by Presl clearly had shown 
that the fruits of Steinhauera really are 
constructed in the same way as in Sequoia, 
then without question Steinhauera has to be 

kept. However this is not the case, neither 
the diagnoses nor the figures of the three 

species of Steinhauera published by Presl 
are such that it could be concluded that we 
are dealing here with cones of Sequoia. The 

diagnoses are not suitable for Sequoia cones. 
An attempt was made at the International 

Botanical Congress in Brussels, 1910, to con- 
clude the argument by conserving the name 

Sequoia versus the name Steinhauera. To 
use Sequoia and Steinhauera in Article 58 
as an example for unions between the taxons 
of recent and fossil plants seems most un- 
desirable. This example should be obliterated 
from the Rules. 

However, it will be extremely difficult to 
find a good example to replace it. Rhynia 
and a few other small plants, e.g. mosses 
are among the few natural genera and species 
of fossil plants known. Generally paleo- 
botanists find and work with remains of plant 
parts, thus with organ-genera and organ- 
species. Traverse, 1957, p. 257, states: "Fossil 

species of extant genera are organ-species." 
The same is true also on the generic level. 
Almost all fossil genera are organ-genera. 
This opinion was expressed in the "Nomen- 
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clature Proposals Concerning Fossil Plants" 
of the Sixth International Botanical Congress 
at Amsterdam in 1935 (Proceedings, Vol. 1, 
1936, p. 367), which states: ".... that an 
addition should be made to the Rules to 
insure that the names originally given to 
detached organs or parts of plants shall only 
be used in their original significance and 
shall not be employed in the designation of 
different organs or of the plant as a whole." 

Form-genera. 
The Proposals mentioned above further 

speak of the need ".... to recognize as 
taxonomic group, organ-genera and artificial 
or form-genera" and ".... to define how the 
names of the artificial genera are to be used." 
Here apparently for the first time the terms 
"artificial genera" or "form-genera" are 
introduced into the terminology of an inter- 
national code. An attempt to define the term 
form-genus is given in the International 
Botanical Nomenclature Rules, 1950, Article 
PB 1, which states: 

".... the former [organ-genera] are held 
to indicate a certain degree of natural af- 
finity, while the latter [form-genera] may 
and in many instances do include species 
belonging to different families or even groups 
of higher rank, e.g. ferns and pteridosperms." 

In Amsterdam and again in Stockholm, the 
Section of Paleobotany did not have enough 
time to prepare an adequate Appendix for 
the Code, concerning fossil plants. The 
Editorial Committee for the International 
Code of Botanical Nomenclature assumed 
the difficult task of preparing the actual 
text. 

Existing in the literature are a number 
of form-genera for which the definition given 
in 1950 cannot be completely adopted. As a 
result of the efforts of R. Potonie, 1956, p. 
82, it becomes evident that there are numer- 
ous form-genera which were never used by 
their authors or others in a strictly nomen- 
clatorial sense but rather in a purely morpho- 
logical sense. Monoletes Ibrahim (1933) and 
Aletes Ibrahim (1933) were originally in- 
tended as morphological designations for 
monolete and alete spores; the same ap- 
plication being made for Triletes Reinsch 
(1881), Tricolpites Cookson (1947), Triorites 
Cookson (1950), Zonotriletes Luber (1935), 
Azonotriletes Waltz (1935) etc. In time most 
of these group designations were used as 
morphological terms or names of form-genera 
and were finally combined with epithets of 
organ-species. This did not change, neces- 

sarily, the strictly morphological character of 
such a type of form-genus. It would appear 
that this procedure dates back to A. Brong- 
niart, 1828, who introduced the form-genera 
Neuropteris, Pecopteris, for neuropteridian 
or pecopteridian foliage etc. The manner in 
which these form-genera were sometimes 
handled is discussed by R. Potonie in his 
1956 paper. When Gothan, 1952, revised the 
form-genus Neuropteris, he divided its con- 
tents into two new genera Imparipteris and 
Paripteris. He left no species in the form- 
genus Neuropteris. When in 1941, Gothan 
first announced his intention to divide Neuro- 
pteris he referred to Florin who separated 
the form-genus Walchia in the same man- 
ner, in other words distributing its contents 
into the genera Ernestiodendron and Le- 
bachia keeping the name Walchia only for 
forms which could not be placed in these 
"special genera". The same is true for form- 
genera like Sporites H. Potonie (1893) and 
Pollenites R. Potonie (1931). These form- 
genera were also used in connection with 
organ-species epithets. However the majority 
of its organ-species were later placed in 
other organ-genera. That Pollenites never had 
a type does not concern its author. He 
applied this name not as a taxon in the 
strictly nomenclatorial sense of the Code but 
as a super group name, as a name for a 
super division, a so-called "anteturma", that 
is, a large division in a morphological key 
system. Potoni6 has stated on numerous 
occasions that Pollenites as well as other 
form-genera have, in his opinion, no priority 
whatsoever against any later-published organ- 
genera which are provided with a type. 

To the results of R. Potonie's literature 
research may be added the following com- 
ments. Gothan, after having subdivided the 
form-genus Neuropteris, still used this name 
in a sort of morphological key system. 
Gothan speaks of Neuropterides imparipinna- 
tae and Neuropterides paripinnatae. 

The "Nomenclature Proposals Concerning 
Fossil Plants" which were adopted in Am- 
sterdam in 1935, ask that additions should 
be made to the Code in order "to define 
how the names of the artificial genera are to 
be used". Recommendation PB 6b established 
in the Code of 1950, seems to be intended 
for this purpose. It states: 

"The names of form-genera should as a 
rule be used only in their original meaning 
and subsequent alteration of the diagnostic 
characters of the form-genera is not desir- 
able." 
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This recommendation can be meant only 
for form-genera which are used in a morpho- 
logical sense and for which no type is ex- 

pressly indicated. Furthermore it seems that 
the wording and implication of Article 35, 
which demands a nomenclatorial type only 
for recent plants but not for fossil plants, 
was also influenced by the existence of these 

morphological form-genera. That these arti- 
ficial or form-genera were officially accepted 
is clearly expressed in the following sen- 
tences from Article PB 1 of the International 
Code of 1950: 

"But form-genera have been recognized as 

pertaining to a special morphological cate- 

gory since 1828 (Adolphe Brongniart). Since 
that time they have been constantly used in 
taxonomic and morphological literature and 
they are quite indispensable." 

The history of paleobotany has made it 
evident, however, that there are some weak 

points in the usage of such form-genera which 
have no genotype or priority. One of the first 
who tried to correct this situation was Schopf 
in 1938. The transition of the form-genus 
Triletes from a purely morphological to a 
strictly nomenclatorial application is an ex- 
cellent example for illustrating the situation. 
In 1881 the form-genus Triletes was estab- 
lished by Reinsch. No species were men- 
tioned, the name being applied only in a 

morphological sense to circumscribe some 
"trilete bodies". The situation remained 

unchanged when, in 1886, Bennie and Kid- 
ston added numbers instead of species 
epithets in combinations with Triletes. Later 
other authors described organ-species, e.g. 
superbus, glabratus, and tuberculatus and 
combined them with Triletes but they did 
not feel it necessary to seek a genotype for 
Triletes. They still used the name Triletes 

only in a morphological sense. The situation 
was basically changed in 1938, when Schopf 
suggested a type, Triletes reinschi (Ibrahim, 
1932). Accepting Schopf's suggestion it is 

possible to use Triletes in a nomenclatorial 
sense after 1938. This form-genus now has 
a nucleus, and it seems appropriate to accept 
the publication of Schopf, 1938, as the 
starting point, after which the priority of 
the taxon Triletes is protected by the Rules. 

According to the regulation given in Recom- 
mendation 46 A, the correct name of the new 

organ-genus would then be Triletes (Reinsch, 
1881) ex Schopf (1938) or abbreviated Tri- 
letes Schopf (1938). 

The transition of the form-genus Triletes 
from a purely morphological to a strictly 

nomenclatorial application could be achieved 
in an alternative way. The date when the 
first valid organ-species name was combined 
with the form-genus name could be accepted 
as the starting point for the priority. In this 
case, suppose that Triletes superbus Bartlett 
(1929) was the first valid binomial combina- 
tion, the correct name of the organ-genus 
would be Triletes (Reinsch, 1881) ex Bart- 
lett (1929) or abbreviated Triletes Bartlett 
(1929). Pollenites would then gain priority 
as of 1931, when Potoni6 first used it together 
with specific epithets. The same procedure 
would have to be applied for Ernestioden- 
dron, Lebachia, Neuropteris, Imparipteris 
and all the other genera mentioned pre- 
viously. However, if this method of genus 
validation were used, it would sometimes be 
difficult to make sure that the very first 
valid binomial combination had been found; 
it might easily happen that several years 
later an earlier paper with such a combina- 
tion might be discovered, whereupon the 

genus would be given a new genotype and 
a new starting point. Another difficulty is 
that well-defined organ-genera with similar 
genotypes but published at a later date 
would sometimes have to lapse into syno- 
nomy causing more chaos in the taxonomy. 

Above all, however, the typification of 

form-genera breaks completely with the 
school of thought under which many such 

form-genera were established. It does not 
seem justifiable to make such newly-estab- 
lished regulations retroactive. Many of these 
names were not intended to designate organ- 
genera, and on this level they are now 

superfluous; however, in morphological key 
systems they are often used to designate 
smaller and larger groups of organ-genera. 
Why then change automatically all these 
artificial genera into organ-genera? Such 

form-genera now lie beyond the scope of the 
Code. They neglect one of its more and more 

generally accepted basic requirements - 

typification. Therefore it seems neither 

necessary nor desirable to provide regula- 
tions for them within the Code and con- 

sequently the above mentioned Recommen- 
dation PB 6b should be deleted or changed. 
These form-genera without a type need cause 
no great concern. Adding a note to Article 
PB 1 which confirms the existence of mor- 

phological form-genera and which states 
that the priority of form-genera names is 

protected by the Rules only when a geno- 
type is expressly indicated for them would 
solve the problem. 
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