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In the tropics there is the additional advantage that there are more kinds of pol- 
linators than there are in temperate regions. Only in the tropics can one study pollina- 
tion by bats. The student who is interested in the evolution of the relationship between 
bats and flowers has more favorable opportunities in the New World tropics than he 
would have in the Old. In the Old World, the relationship is of such long standing 
- since the beginning of the Tertiary period at least - that virtually the whole of 
the sub-order Megachiroptera feed exclusively on fruit-juices, nectar and pollen. But 
the Megachiroptera never reached the New World. The population of the New World 
tropics by bats appears to have taken place through the temperate regions from the 
Old World and to have been carried out by insectivorous members of the other sub- 
order of bats, the Microchiroptera. 

When these bats reached the New World tropics, they began a radiative evolution 
into the fruit- and flower-visiting niche which is occupied exclusively in the Old World 
by the Megachiroptera. However, this evolution is only now in progress and it is 
doubtful if there are any bats in the New World tropics which have become exclusively 
vegetarian in their diet. Here, then, are admirable opportunities for scientists to study 
the modification of flowers to suit the bats and, at the same time, changes in the bats 
to suit the flowers, whilst these are still going on. The floral characters involved and 
the isolatory consequences of their involvement both have significance for the classi- 
fication of the taxa concerned. 

Of course, there are many other wide-open fields of evolutionary study in the tropics, 
each with its taxonomic consequences. For example, paleobotanical study is des- 
perately needed, especially in its palynological aspects. And each study of this sort 
will demand the attention of devoted specialists. Each one has been limited in the past 
by the absence or rarity of individual scientists interested in working for prolonged 
periods in the tropics. There has also been a paucity of facilities for the scientists and 
there have been serious difficulties in the financing of their operations. Experimental 
gardens, air-conditioned herbaria and laboratories are needed and are only beginning 
to become available on the necessary scale. Nevertheless, all of these impediments will 
be overcome and, when they are, the subject of evolution in the tropics will itself be 
ripe for an evolutionary explosion. 

PALAEOBOTANICAL DISCUSSION OF THE CODE 1961* 
R. Potonie (Krefeld) 

The ICBN 1961 states more expressly than the previous Codes that palaeobotanists 
shall not unite, by taxonomic procedures, taxa based on fossils of different categories 
of organs. This is sometimes desirable for purposes of both botany and stratigraphy. 
This is effected mainly in the palaeobotanical corollary of Art. 59. This article is 
headed "Names of Fungi with a pleomorphic life cycle and of fossils assigned to form 
genera". The article states that "the first legitimate name or epithet applied to a per- 
fect state takes precedence". If this gives the palaeobotanist the impression that the 
first legitimate name given to a more complete fossil could push aside a legitimate 
name given to a less complete part of the same taxon, then he quickly learns in the 
remainder of Art. 59 that the word precedence is not to be interpreted in this way; 

* Dr. CHALONER was so kind as to read my paper before publication for which I thank him 
very much. [Note by Editors: This paper was submitted before the deadline set for nomenclature 
proposals for the Edinburgh Congress. The delay in publication is purely due to an editorial 
oversight.] 
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for that article further says: "However, the provisions of this article shall not be 
construed as preventing the use of names of imperfect states in works referring to 
such states." The palaeobotanical implications of this are further emphasised at the 
end of the same article: "The provisions of the Code shall not be construed as pre- 
venting the use of names of form-genera in works referring to such taxa." 

Just how this is to be achieved is brought out in the part of the article dealing with 
fungi. There we read: "The author who first describes a perfect state may adopt the 
specific epithet applied to the corresponding imperfect state, but this binomial for the 
perfect state is to be attributed to him alone, and is not to be regarded as a new com- 
bination." For example, sterile parts of leaves from the Culm are known as Rhodea 
stachei Stur. Fertile remains were found by Remy 1953, p. 10. They are not in con- 
nexion with the sterile ones, but that author believes that they are parts of the same 
species. Both remains together would then show more diagnostic features than each 
alone; they would, collectively, represent the more "perfect state". Remy calls the 
fertile object Paracalathiops stachei; he is entitled to use the specific epithet stachei 
in accordance with his supposition of relationship. But this name is a new species 
name, with a new type, in a new genus. It must be written "Paracalathiops stachei 
Remy 1953". The species Rhodea stachei Stur remains with the sterile specimen as 
type in the old form-genus. The new genus has the fertile specimen as type. 

Thus the use of names of form-genera and species has been protected. But this ruling 
also influences organ-genera with types which are less complex than those of other 
organ-genera. It is true that the last paragraph of Art. 59 mentions only form-genera, 
but Rec. 41 shows that the distinction between organ- and form-genera is not self- 
evident, but is a matter of opinion for each individual worker. 

Recommendation 41 says: "An author describing a new genus of fossil plants should 
indicate whether he regards it as an organ-genus or a form-genus." - Strictly speaking, 
this will already have been shown by the decision of the author whether or not to 
place the genus in a family, for in Art. 3 we read: "An organ-genus is a genus assign- 
able to a family. A form-genus is a genus unassignable to a family, but it may be 
referable to a taxon of higher rank." This seemingly clear-cut distinction becomes 
less convincing in the face of Recommendation 18A: "Names of families of fossil 
plants should not be based on form-genera (see Art. 3)." Evidently, Art. 3 is only to 
be interpreted in so far as it does not contradict Rec. 18A. Organ-genera are not only 
to be those which can be put in a family already existing in the literature; it is equally 
correct to designate as organ-genera those for which hitherto no family has existed, 
but for which an author believes there is now need of a new family. It follows that 
every family founded on fossil plants has been founded on a genus which was (by 
definition) previously a form-genus. 

It is inescapable that the distinction between organ-genera and form-genera is a 
tenuous one, and that there are many intermediate gradations between clear-cut exam- 
ples of either type. It seems almost impossible to make general rules for form-genera 
which do not immediately influence organ-genera. 

Article 3 states that "Form-genera are artificial in varying degree", but on the 
previous line, that they "may be referable to a taxon of higher rank". This means that 
they are also "natural in varying degree, so that there is a continuous succession 
ranging from form-genera to organ-genera". 

Now we come to Rec. 57B: "Fossil specimens uniting diagnostic features of diverse 
taxa may be either assigned to one of them, thereby enlarging its circumscription, or 
proposed as a new taxon having the amplified circumscription." This is only a recom- 
mendation, which is in any case in part negated, in part compensated for, by Art. 59 
(which is mandatory). It is reasonable in that it does not discriminate between form- 
and organ-genera, and in accordance with Art. 59 it "shall not be construed as pre- 
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venting the use of form-genera in works referring to such taxa" (Art. 59). But if we 
try to apply the recommendation, it would work as follows: - a fossil leaf, which is 
to be placed in the existing form genus P is exceptionally found in connexion with 
a fruit wich we would place in the existing genus C if found detached. Recommen- 
dation 57B proposes to put the complex (leaf P plus fruit C) in one of these two taxa, 
enlarging its circumscription. 

This procedure is contradictory to Art. 59, which is mandatory. There is stated, 
not only of fungi but also of fossil plants: "The type specimen of a name applied to a 
particular state must show the characteristics of that state." As this (Art. 59) is an 
article of the Code it must be construed as overriding the first passage of Rec. 57B. 
For if, in accordance with Rec. 57B, we assign fossil specimens uniting diagnostic 
features of diverse taxa (presumably the fossil equivalent of "more perfect states") to 
one of the taxa (i.e. a taxon of an "imperfect state") then we have "specimens uniting 
diagnostic features of diverse taxa" in a genus of which the type species shows only 
the characteristics of a less "perfect" state. Fortunately the authors of Rec. 57B offer 
a way out of this difficulty - they add at the end of Rec. 57B what is really made 
inevitable by Art. 59, namely to propose "a new taxon having the amplified circum- 
scription". That indeed would be a genus of which the type specimen is a more perfect 
state (e.g. the leaf and fruit in connexion, and not only leaf or fruit). Clearly, sub- 
sequent authors must never transfer fossils from genera based on less complete fossils 
into genera based on more complete ("perfect") specimens. Because such a procedure 
is impossible with type specimens, exceptions cannot be made for other material. How 
else can we follow the last sentence of Art. 59, "The provisions of the Code shall not 
be construed as preventing the use of names of form-genera"? 

It may also be noted that in Art. 11 it is acknowledged that: "Each family or taxon 
of lower rank ... can bear only one correct name, special exceptions being made for ... 
certain fungi and fossil plants (see Art. 59)." 

After all, genera applicable to certain organs cannot later be defined as genera in 
which also more complex plant fossils may be placed. This is emphasised by Rec. 20B 
which says: "It is desirable that the name of an organ-genus of fossil plants should 
indicate the morphological category of the organ." Similarly, Rec. 41B says that 
"An author describing an organ-genus should clearly indicate for which kind of organ 
the genus is established". It is perhaps unfortunate that no mention is made here of 
form-genera, for which this recommendation is even more pertinent. 

Occasionally the International Code, 1961, still uses the phrase "artificial groups 
of fossil plants" (as in Art. 3). According to the new provisions of the International 
Code, it would be better to eliminate this. We now only have genera of different 
diagnostic value; nearly all of these are based only on parts of plants (organs). 

But some genera are based on organs of greater diagnostic value than others - 
and these are not necessarily the most complex structurally. There are not two dis- 
tinct groups of fossil genera - only genera of different diagnostic value. Mostly they 
are based only on parts of plants (organs). Most of these genera can be placed in the 
systematic framework, some at the family level, others only in a taxon of higher rank. 
I have called this the incongruity of organs. The difference of level to which a fossil 
genus can be assigned is only one of degree; if a form-genus can be "assigned to a 
taxon of higher rank" then it does not differ in kind from an "organ genus" which 
can be assigned with more precision. 

Proposal 1 ... Art. 3 etc. Say not "Form-genera are artificial in varying degree", 
but "natural in varying degree". - The notion "artificial" has been interpreted er- 
roneously. But the form-genera are morphographical taxa; they merit the same caution 
as other genera. 
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Proposal 2 ... Rec. 18A replace with: "Names of families should not be based on 
names of those genera of fossil plants (f.i. certain form-genera) which are incertae 
sedis and therefore not suitable to give the new family a natural place in the plant 
system." 

Proposal 3 ... Rec. 20B, say "organ- or form-genus". 

TYPIFICATION OF NYSSA AQUATICA L. 
Richard H. Eyde (Washington, D.C.) 

The species that appears in Gray's Manual of Botany, ed. 8 (Fernald, 1950), as 
Nyssa aquatica L. is designated N. uniflora Wangenh. in The New Britton and Brown 
Illustrated Flora (Gleason, 1952). This discrepancy between the two important floras 
of the northeastern United States originates from Linnaeus' (1753) confusing two 
very distinct plants under Nyssa aquatica: (1) an entire-leaved tree with two or more 
flowers to a peduncle and rather small fruits, and (2) a related tree with dentate 
leaves, solitary flowers and much larger fruits. The Linnaean binomial was variously 
applied to either species until the final decade of the nineteenth century. The resulting 
confusion led many of the older authors to abandon the name and to follow Von 
Wangenheim's (1787) separation of the mixture into N. multiflora and N. uniflora. 
(See Gray's Manual, editions 1 to 5.) 

Charles S. Sargent, in his Silva of North America, volume 5 (1893), pointed out 
that Humphry Marshall had earlier (1785) described the entire-leaved, multiflorous 
species as Nyssa sylvatica and had used the name N. aquatica in a restricted sense 
for the other. Sargent's treatment gained wide acceptance, and, to my knowledge, the 
priority of N. sylvatica Marsh. has not been questioned since. 

Most American floristic works have accepted Marshall's restricted use of Nyssa 
aquatica, as well. However, German authors, because of the confusion associated with 
the earlier application of Linnaeus' binomial, preferred Von Wangenheim's N. uni- 
flora. Harms wrote in Die Natiirlichen Pflanzenfajmilien, "Den Namen N. aquatica L. 
sollte man lieber ganz aufgeben; da Linne's Art auch N. uniflora umfasst, so kann 
jener Name nur zu Missverstiin'dnissen fiihren" (1898, p. 259). Wangerin concurred 
in his monograph (1910) of the Nyssaceae. Rickett confirmed the opinion of the Ger- 
man workers in North American Flora (1945), stating, "Nyssa aquatica L. 

.... 
is a 

nomen confusum which includes plants referable to Nyssa sylvatica Marsh. and Nyssa 
uniflora Wangenh." 

But Nyssa aquatica L. has been used extensively in only one sense during the present 
century. It is no longer a "long-persistent source of error"; therefore I question 
whether the name can be rejected (as a nomen confusum) under Article 69 of the 
International Code. On the other hand, it must be admitted that Marshall's treatment, 
though taxonomically sound, does not satisfactorily typify Linnaeus' species. Marshall 
made clear in his introduction that he was using Linnaean names, but he cited no 
synonyms for N. aquatica, and he did not evince understanding that the Linnaean 
concept included two taxa. 

Apparently it has heretofore passed unnoticed that there are two treatments of 
Nyssa aquatica, both antedating Marshall's, in which the Linnaean circumscription 
is altered. Johann P. Du Roi, in his Harbkesche wilde Baumzucht (1: 444-447. 1771), 
used the name in the same restricted sense as Marshall later did. However, in the 
abridged version of the sixth edition of Miller's The Gardener's Dictionary, also 
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