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TAXON 30(2): 438-448. MAY 1981 

LINNAEAN NOMENCLATURE-UNIVERSAL LANGUAGE OF 
TAXONOMISTS-AND THE SPORAE DISPERSAE (WITH A 
COMMENTARY ON HUGHES' PROPOSAL) 

Jan Jansonius' 

Summary 

A historical perspective reviews the origins of plant taxonomy and its relationship with plant 
fossils. Linnaeus contributed the notion of binomial nomenclature with the sole purpose of 

providing a label for the species. Subjective attributes such as stratigraphic occurrence or 

presumed phylogenetic relationship have no place in taxonomic circumscription. Names of 
taxa are stabilized by nomenclatural types, to which the name is permanently attached. 

Nomenclature and taxonomy are entirely different concepts. The I.C.B.N. provides Rules 
for stabilizing the nomenclature, and strict adherence to these is beneficial to all palynologists. 
Their judgement on how to best group and subdivide their material may vary; proper nomen- 
clatural procedures will allow later workers to re-arrange these data without confusion. 

Practical problems of spore systematics result from imperfect knowledge and understanding. 
Virtually identical problems are faced by palaeobotanists working with named parts of plants, 
by mycologists or phycologists working with named stages in life cycles, and even by neo- 
botanists working with incomplete herbarium specimens. There are no reasons for palynologists 
to aim for nomenclatural procedures different from those of other plant taxonomists. Recent 

suggestions by Boulter and Pirozynski and proposals by Hughes to change the I.C.B.N. so as to 

give special consideration to special groups of fossils are ill considered and here rejected. 

Introduction 

Palynologists include both geologists and biologists, who may have somewhat 
different purposes. The main aim of biostratigraphic application of palynology is the 
dating and/or correlation of rock units. This requires knowledge of the spores in 
such rocks, of their morphology, of the constancy or variability of selected char- 
acters, and of their stratigraphic range. Documentation of the conclusions of the 
palynologist and transfer of his knowledge require making reference to such forms. 

Naming any particular form has no meaning without a circumscription of its mor- 

phological features. 
In biological classification, the basic taxon is called "species." The next level in 

the grouping is called genus; a genus may contain only one species, or many which 
all share some basic structural characters indicating a natural relationship. In the 
hierarchy of biological classification, genera are then grouped into families, families 
into orders, etc. In the case of dispersed spores and fossil pollen, we lack sufficient 
knowledge (in part because our understanding is still too little, in part because the 
material is too incomplete) to have a sound basis for grouping spore genera into 
natural families. In fact, many genera in palynology may include pollen or spores of 
plants that are not closely related. As long as our eye does not see the differences 
that our mind will recognize as having systematic importance, we have no means 
for subdividing such genera. Many species of dispersed spores are thought to rep- 

1Esso Resources Canada Limited, Calgary, Canada T2G 2B3. 
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resent more or less closely the spores of a single plant species; but here subjective 
judgement still will allow some people to have a broader species concept than others. 
By nature, some taxonomists are splitters, always going for finer distinctions; others 
paint with a broad brush and do not bother with "unnecessary" detail. For a splitter 
to make his distinctions acceptable, he has to describe his species in such a manner 
that other workers can consistently recognize them. But also there must be justifi- 
cation: in stratigraphic palynology there is little point in maintaining as separate two 
groupings of close similarity, if these groups do not differ either in their distribution 
in time or space. 

The scientific classification of a large material into groups (ideally of related forms) 
each with its own characteristics is called taxonomy. Nomenclature is the process 
of naming these taxa in a scientific manner. 

Historical Review 

Nomenclatural activity in our scientific culture had a fairly early start. Local 
herbalists always had names for plants in the vernacular. By the 1500's, however, 
plant systematics was a subject of learned study. Botanists were guided by two 
principles: direct observations of nature and speculative notions of what ought to 
be, natural affinity, and artificial division. By the 1700's two major systems of bo- 
tanical classification had evolved, then represented by (1) John Ray's system, the 
most natural, based on a diversity of characters and hence the more difficult to use 
for a less experienced botanist; and (2) Tournefort's system based primarily on the 
form of the corolla. At this point the youthful Linnaeus, intrigued by recently rec- 
ognized sexual functions of stamens and pistils, made a novel classification of classes 
(based on the number of male organs, the stamina), subdivided in orders (on basis 
of the number of female organs, the pistils). Through subtle and colourful allegories 
Linnaeus made the most of this opportunity, and his system found wide acceptance 
especially because on top of everything else it was easy to use. Of course, his major 
classification was purely artificial, i.e., based on a few characters selected for con- 
venience in somehow subdividing a large material into groups. Linnaeus' lowest 
category was the species. Genera and species he considered as units formed by 
nature, i.e., characterized by a large number of characters in association. A genus 
he considered to consist of a group of species possessing similarly constructed organs 
of fructification (flower, fruit) and, thereby, distinguishable from other genera. 

His short, distinctive and euphonious genus name consisted of a single noun, but 
the specific name usually was a row of Latin terms summarizing the distinguishing 
characters. An example of such a polynomial is: Plantago foliis ovatis glabris L. 
1738. Further study increased the number of species recognized, forever necessi- 
tating an emendation of the name so that it might adequately summarize the growing 
list of characters needed for unambiguous differentiation. Thus in 1753 this same 
species was renamed: Plantago foliis ovatis glabris, nudo scapo tereti, spica flos- 
culis imbricatis L. 1753. Linnaeus was meticulous and concise in his descriptions, 
which were given in a botanical neo-Latin largely developed by him with the char- 
acters treated in a fixed order (including number, shape, position and proportions 
of parts of the plants, especially leaves, while ignoring features such as size, colour, 
hairiness, location, uses). 

These polynomial phrase names served two functions that were ultimately in- 
compatible: (1) to serve as a label and (2) to serve as a diagnosis of the species. In 
1745 Linnaeus separated these functions: he started to give his species two names, 
one a one word epithet (nomen triviale), the other a polynomial diagnostic phrase; 
the generic name plus a trivial name form a Linnaean binomial (binomen). In 1753 
in his Species Plantarum he applied binomials to the whole vegetable kingdom. The 
species mentioned twice above was given the trivial name major and the binomial 
Plantago major L. 
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Fossil plant remains were known in antiquity (Xenophanes recognized fossil an- 
giosperms) but in the Middle Ages they were called "sports of nature." Leonardo 
da Vinci was one of those rejecting such fallacious interpretations in the 1500's. 
Some scientific paleobotanical data were published in the 1700's, including some by 
Linnaeus. However, Von Schlotheim (Petrefaktenkunde) in 1820 was the first to 
apply binomial nomenclature, followed shortly by Von Sternberg (1820-1828) and 
Brongniart (1828-1838), the "father of paleobotany" with his "Histoire des Vege- 
taux fossiles." Soon a host of illustrious names from many countries added to this 
branch of science. As a youth, I had difficulty relating to such "ancient" activities. 
However, Von Sternberg's work, now taken as the starting point of paleobotanical 
nomenclature for purposes of priority (31 Dec. 1820), was published some 100 years 
before I was born, and I have lived nearly half that many years again. [Taxon 30, 
no. 1, contains a proposal by Storch to transfer the starting point to Von Schloth- 
eim.-Note by Editor.] 

In 1840 Morris described the first macrospores of his Lepidodendron longibrac- 
teatus; Goppert described some macrospores as Carpolithes conformis in 1848. 
Dawson (1886) proposed a "provisional generic name Sporangites" for spores or 
"spore-cases" of Lepidodendron, Calamites, and similar plants, not referred to the 

species to which they belong; he proposed the new name to avoid confusion which 
started to surround the name Carpolithes (a generic name for dispersed seed). H. 
Potoni6 in 1893 proposed as more appropriate the name Sporites for dispersed 
spores, leaving Sporangites for dispersed sporangia; he included here both species 
of Sporangites named by Dawson. 

Reinsch, in 1882 and 1884, described in Latin and illustrated numerous micro- 
spores and megaspores from Carboniferous rocks in Russia and Germany. Although 
Reinsch published the first spore photographs and coined the general term Triletes, 
he did not use binomial nomenclature. Bartlett (1929) formally used Triletes in ge- 
neric rank. 

In 1888 Bennie and Kidston described many Carboniferous megaspores from Scot- 
land. They recognized that the "spore cases" of Flemingites cones, described and 
illustrated by Carruthers in 1865 (and to which Dawson made specific reference 
when speaking of "spore-cases" in his Sporangites), are actually megaspores. They 
did not treat Triletes as a generic name because its main feature, the trilete mark, 
occurs in spores of several orders. "It is necessary, however, for the purpose of 
reference, to give names to such organisms, even although only provisionally ap- 
plied." So they speak of Triletes I, Triletes II, etc. 

The first conscious binomial nomenclature for dispersed spores was given by 
Renault (1899) to his Macrosporites insignis. But only in the 1930's did systematic 
palynology suddenly erupt into widespread activity. Zerndt in Poland, Miner and 
Schopf in U.S.A. described megaspores; Wodehouse described Tertiary pollen from 
U.S.A., Potoni6 from Germany; Ibrahim described mostly microspores from Car- 
boniferous strata and deserves credit for designing the first sound system of binomial 
names for form genera. Wodehouse's early ideas on nomenclature were more artic- 
ulate than Potonie's, but the latter had a stronger influence because he was the first 
to publish and continued to write numerous articles and papers, if often of a some- 
what repetitive nature, and had students who published their theses. Potonie did not 
then have a clear idea of the function of nomenclature and how to keep it separate 
from classification. Finally, as Linnaeus, Potoni6 in turn recognized that names 
cannot serve two functions, that of label as well as diagnosis, and in his Synopsis 
of the sporae dispersae he set out to stabilize spore nomenclature by providing a 
short diagnosis for each genus, at the same time reducing many to the status of 
junior synonyms. 

The difficulties experienced in classification and nomenclature in this first decade 
of palynology are based on the same factors that still cause problems. Potonie 
worked the Tertiary pollen and spores and had available a small collection of control 
slides of Recent plants. On the one hand obvious similarities with Recent pollen 
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virtually invited the use of natural generic names or names that indicated in their 
etymology a close (supposed) natural relationship. On the other hand, too many 
species could not be identified with living taxa and needed a classification based on 
observable characteristics. These systematic difficulties are clearly reflected in the 
nomenclature of the day, where often taxa were renamed, or names modified, as the 
interpretation of the material shifted from one direction to another. Nowadays, how- 
ever, palynologists in general have a better notion of how to handle nomenclature. 
[See also Taxon 28, p. 557, for a discussion on Pollenites R. Potoni6.-Note by 
Editor.] 

Function of the International Code of Botanical Nomenclature (I.C.B.N.) 

The International Code of Botanical Nomenclature, as adopted at the last Inter- 
national Botanical Congress (Leningrad 1975), in its Preamble states that: 

Botany requires a precise and simple system of nomenclature used by botanists in all countries, 
dealing on the one hand with the terms which denote the ranks of taxonomic groups or units, 
and on the other hand with the scientific names which are applied to the individual taxonomic 
groups of plants. The purpose of giving a name to a taxonomic group is not to indicate its 
characters or history, but to supply a means of referring to it and to indicate its taxonomic 
rank. This Code aims at the provision of a stable method of naming taxonomic groups. In the 
Code, the Principles form the basis of the system of botanical nomenclature. The object of the 
Rules is to put the nomenclature of the past into order and to provide for that of the future; 
names contrary to a rule cannot be maintained. The Recommendations deal with subsidiary 
points; names contrary to a recommendation cannot, on that account, be rejected, but they 
are not examples to be followed. 

Some of the six Principles are: 

2. The application of names of taxonomic groups is determined by means of nomenclatural 
types. 

3. The nomenclature of a taxonomic group is based upon priority of publication. 
4. Each taxonomic group with a particular circumscription, position, and rank can bear only 

one correct name. 

Among the Articles I want to quote, as being relevant to our discussion, are: 

Art. 2: Every individual plant is treated as belonging to a number of taxa of consecutively 
subordinate ranks, among which the rank of species is basal. 

Art. 3: The principal ranks of taxa in ascending sequence are: species, genus, family, order, 
class, division and kingdom. Thus, except for some fossil plants, each species is to be 
assigned to a genus, each genus to a family, etc. Because of the fragmentary nature of 
the specimens 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. Such genera are known as form-genera. 

By now, we are in the thick of controversy. Each Code supersedes previous editions. 
In the last several editions, Art. 3 defined not only the term form-genus but also that 
of organ-genus; both terms had figured in the Code for many years, and many 
palaeobotanists thought they understood their meaning (even if there was little agree- 
ment among them). We should backtrack once more, back to 1828! 

Brongniart, in the Introduction to his Histoire des Vegetaux fossiles, discussed 
the predicament of the palaeobotanist. Some workers had given fine descriptions 
but no names; others went overboard and gave many new names without adequate 
examination of their material or ignored names already proposed. Looking for a 
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method to organize the material, Brongniart had first made an artificial classification, 
i.e., one based on the characters immediately evident on the fossils themselves, 
without looking for analogies that might form a link with living plants. However, 
one also can circumscribe genera on the basis of a comparative study of living and 
fossil plants and thereby make them as natural and as exact as the imperfect nature 
of the material allows; such genera can then be organized in the same order adopted 
by botanists for living plants. Brongniart switched from the first to the latter method 
when his understanding allowed him to do so, fully conscious that it would give a 
better idea of ancient floras, even though it is much more difficult to apply, requiring 
numerous studies extending over long periods of time to attain the highest degree 
of achievement. These views sound completely modern. 

Brongniart differentiated between fossil plant "organs" which allow positive iden- 
tification, at least if adequately preserved, and those remains which contain few 
diagnostic characters. 

Brongniart used modern species or genus names if the fossil was demonstrated to 
belong to that species or genus as circumscribed. If the fossil was closely related to 
the species of an extant genus, but could not be fully identified with its circumscrip- 
tion, he utilized that generic name with the suffix -ites: Zamites, Zosterites, etc. 
Plant fossils not assignable thus (either incomplete material or complete but too 
different) were given their own generic name (Lepidodendron, Nilsonia, Pterophyl- 
lum etc.), these latter being totally artificial subdivisions, including remnants of 
plants that, if better known, would be assigned to (more) natural genera. Such genera 
may be assignable to plant families or not (the latter he called "artificial genera," 
to be relegated to the end of that class of the plant kingdom to which they belong). 

Essentially these same concepts, around 1935-1950 (see Sprague, 1948), became 
formalized as "organ-genus" (e.g., Lepidocarpon, assignable to the family Lepi- 
docarpaceae; Siltaria, assigned to Fagaceae) and "form-genus" (Pecopteris, in- 
cluding fronds from the families Marattiales and Schizaeaceae; Spermatites, seeds 
of the Cormophyta but excluding the oldest cormophytes). However, assignability 
to a family is often a subjective matter, and one worker's organ-genus was no more 
than a form-genus for another. Potonie, in his Synopsis (1956), recognized that 
because of this uncertainty a form-genus should have a nomenclatural type, just as 
an organ-genus. This sounds reasonable, but earlier he had inclined to those views 
which argued that a form-genus, defined as a group of specimens sharing a same 
structural trait but not necessarily of close natural affinity, should not have a type, 
so as to emphasize the artificial character of the group. Others even held that a fossil 
genus should be renamed, even if based on the same type species, when it changed 
status from organ-genus to form-genus! 

In the latest edition of the Code, the old "organ-genera" have been merged with 
natural genera; nomenclaturally there is no difference in the way they are treated. 
Form-genera are still singled out as an artificial grouping of generic rank, which do 
not have to follow the admonition of Art. 2 that each individual plant belong to a 
number of consecutively subordinate ranks. However, in all other respects they are 
treated the same as natural genera. 

Of course, the taxonomy of groups of fossils, such as fronds, or as in our case, 
spores and pollen, follows different ways from the taxonomy of living plants. Dif- 
ferent sets of diagnostic characters must be used, and not always, or not yet, does 
a spore genus coincide with a natural genus. Before we reach that happy state of 
affairs, we must learn much more about the pollen of living species, and we must 
better know our fossil spores. 

If our present knowledge of fossil spores is inadequate, then we can blame the 
authors only inasfar as they did not publish in good faith to the best of their ability. 
Unfortunately, we have just cause in having little regard for authors who merely 
satisfied their vanity (not their pride, if they possessed any) by attempting immor- 
tality by publishing new taxa. Still, not all were so conceited; many were simply 
inept. And then there are those who fully satisfied the standard of the day, naming 
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taxa as they were needed for reference or for stratigraphic identification. But even 
many of these taxa are now questioned as unsatisfactory. Now we have better 
microscopes, interference and phase contrast, and even SEM to show us increasingly 
fine detail. Some such detail could have been provided 50 years ago, as demonstrated 
by Bartlett; even the drawings of Kidston showed detail more accurately than in- 
different photographs many years later. However, every author ultimately must 
strike a balance between the ideal and the practical; they worked for their day 
without knowing that we would demand more. We must rework the old spore type 
collections, restudy in greater detail the structures of exine and apertures, and refine 
our knowledge of these objects. 

Current Problems with Nomenclature and Taxonomy 

When looking back, it is clear that palynology is a young branch of science. Some 
early workers (Reinsch, Bennie and Kidston) worked too much in isolation to attract 
a following in the scientific community. We have never had a truly outstanding 
pioneer as dedicated to spores as Brongniart was to palaeobotany. This observation 
may help explain the confusion that reigned so long-and still has not quite cleared- 
in matters of nomenclature and taxonomy. 

Many of Potonie's papers show contradictions that reveal ambivalence in matters 
of nomenclature: yes, both organ- and form-genera must follow the type method; 
no, form-genera should be kept unencumbered with a nomenclatural type. Did he 
think that nomenclature could influence taxonomy? Erdtman proposed an a priori 
system of aritificial taxa, in the context of which he coined the term "sporomorph." 
It would appear that lack of familiarity with nomenclatural practice and taxonomic 
procedure in palaeobotany induced them to establish new systems, rather than build 
on the traditional ones used in other fossil groups. This also explains the usage of 
many workers in describing their artificial taxa not as form-genus, but as sporo- 
morph, spore type, or subgroup. These semantic expressions of unease as to how 
exactly to handle the form taxa I consider as validly published if in other respects 
they satisfy the I.C.B.N. articles. In contrast, the work of Ibrahim, Miner, Schopf, 
Wodehouse, Zerndt, who went quietly about their business without worrying unduly 
about new classification systems, stands as solid as before. 

Today there is no excuse for poor nomenclatural work. The chapter Systematics 
and Nomenclature in Palynology by J. M. Schopf (1969) is a clear and comprehen- 
sive introduction and should be mandatory reading for every palynologist. I cannot 
resist quoting a few of his sentences; all are phrased so precisely that they read like 
aphorisms. Not only do I find myself incapable of finding better formulations but 
also it is a homage to the memory of this great scientist. 

Schopf emphasized that the stratigraphic significance of any taxonomic group 
depends on accuracy of identification rather than on ease of determination. The use 
of a scientific name, whether in proposing a new one or applying an earlier one, is 
a matter of personal responsibility. He deplores that much of the naming in paly- 
nology seems superficial and incidental, with less thought to phylogenetic implica- 
tions than commonly practised in taxonomy. A systematic search for probable phy- 
logeny gives taxonomy a fully oriented purpose, conducive to the establishment of 
accurate stratigraphic control. Every taxonomist, whether working with fossil or 
extant material, must draw tentative conclusions from incomplete data or else draw 
none at all; each one has his own ideas on what is significant. In order to facilitate 
discussion, however, there must be agreement on the mechanics of treating names 
for scientific purposes. 

Schopf gives an example from neobotany, where some 4000 species of grasses 
have acquired some 10,000-20,000 names over the past 200 years; some of these are 
honest later synonyms, others are invalid, illegitimate, or incorrect. Foxtail millet, 
Setaria geniculata, has been named 22 times, and the various epithets have been 
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used in 74 different combinations. It is clear that in spite of the many names proposed 
for fossil spores and in spite of the difficulty of correctly applying many of these our 
task is not inherently any more difficult than that of neobotanists. 

The I.C.B.N. contains instructions for regulating the process of naming plants. 
The Rules formalize sound practice and provide a touch-stone for older literature; 
they should be applied equally to all authors. Over the years these Rules have been 
modified in details, but the principles have remained constant and are accepted by 
a large majority of plant taxonomists. 

It is curious, however, that there always have been some who chafed under these 
Rules and tried to avoid them. Presently, it is mainly N. F. Hughes who is in 
opposition to the Code and who has chosen to publish his taxonomic work without 
applying binomial names. Hughes' objections to earlier work are never specific but 
seem to reflect on inadequacies of the various authors, not on any deficiency of the 
Rules. Still his ire is directed at the Code and recently culminated in a formal pro- 
posal to reinstate in the Code an appendix with special provisions for palaeobota- 
nists. This proposal embodies a curious mixture of wishful thinking and misconcep- 
tions. Hughes wants to incorporate in the taxonomic description the stratigraphic 
time limits of the taxon. Among his further objections to current practice is one 
against what he calls "balloon taxa," where observations made under very diverse 
standards are added progressively to the taxon, causing the stratigraphic range to 
expand until it becomes useless. Of course, not all taxa will balloon, no matter how 
diverse the standards, and those taxa then become the more valuable for bucking 
the trend. But, "adding observations to diverse standards" cannot be prevented by 
legislation. There are very few authors that one should trust blindly; for there are 
always features consciously or unconsciously overlooked. It is our obligation to 
check and recheck data, both those in the literature and our own. We all keep 
learning, and because of that, changing our mind. 

Another objection of Hughes' is directed at nomenclatural types: his own taxa are 
not typified. Hughes in effect does recognize the rank of species, and the rank of 
genus, but uses the terms "biorecord" and "genus box." His terminology and sys- 
tematic approach appear influenced by those of computer applications since the 
names assigned to his taxa seem to be based on the Newspeak of a brave new world. 
However, in any system our true difficulties remain the same. An instance of this 
is given in the comparison of 20 CICATR DD Hughes & Croxton 1973 with 4 
CICATR AW Hughes & Moody-Stuart 1969. Hughes and Croxton compare with 
several other species (18 CICATR C3, 22 CICATR DB, etc.), but not among these 
two. Yet it would appear to me that both contain more than one species; especially 
I would consider fig. 5 in Hughes and Moody-Stuart, and figs. 6-9 in Hughes and 
Croxton as representing the same species group. However, if one wants to act on 
that assumption-these biorecords not having a name-bearing type-one would have 
to give new designations to all the new fractions involved, as none of the old des- 
ignations can be maintained. One can imagine the proliferation of "names" if the 
biorecord system were to be practised by less careful workers. 

Hughes' approach to taxonomy and nomenclature in part results from his isolation: 
virtually all his work is done on the same small segment of the stratigraphic scale, 
constantly working outside the I.C.B.N. and encapsulating himself and his students 
in a cocoon of biorecords that may have practical advantages for their local objec- 
tives but which frustrates free interplay within the scientific communication system. 
Hughes and Moody-Stuart (1967) recommend that an international committee be set 
up to plan a special office for approving the standards of description of new spore 
species. But who would want to serve in that function, continuously correcting 
inadequate work? Those qualified to serve would be better occupied in original 
research; those not qualified could do no good anyway. Many of the problems rec- 
ognized by Hughes are real enough; his proposed solutions do not promise any 
amelioration. Rather than impose legislative and bureaucratic measures, we must 
educate palynologists-and editors of journals!-to the point where they will apply 
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higher standards to their own work. Hughes' dogmatic, take-it-or-leave-it nomen- 
clatural schemes have no room for historical growth towards a consensus of under- 
standing. Inasmuch as his proposals confuse taxonomic procedure and nomencla- 
ture, it is difficult to discuss them point by point. Therefore, I gave a historical 
review, together with my own views and those of others, which in their totality 
refute the views held by Hughes. (See also the detailed Commentary on Hughes' 
proposal below.) 

Of course, many studies in oil companies and local institutions can be done uti- 
lizing ad hoc classifications or other short-cuts that promise quick results in solving 
specific problems. Such studies may even be published, as is done by Hughes and 
his students, but they contribute little to the overall edifice of systematic palynology. 

Boulter (1979) lends qualified support to Hughes' ideas, especially regarding in- 
corporation of stratigraphic data in the circumscription of a taxon. Boulter notes 
that few authors can reach agreement about the universal use even of validly pub- 
lished names and implies that the I.C.B.N. is to blame. He points to the several 
changes in the Code since 1956 that have affected paleobotanical nomenclature and 
chides the "conservative lobby" for having failed to maintain stability even of the 
Code (which itself regulates stability of the nomenclature). However, Boulter ne- 
glects to note that all these changes have been in the direction of greater uniformity 
and simplicity. The main body of palynologists came to realize that the general 
Rules, formulated by taxonomic botanists, also best serve their own interests. Boul- 
ter complains that complex rules (Codes 1956-1978!) and recommendations (Brom- 
ma resolution) are often ignored. Indeed I agree with him if one interprets the word 
"ignored" in the sense of "unknown." Too many authors are ignorant even of the 
existence of the I.C.B.N. Boulter himself, like Hughes, has not understood that the 
Code does not, and must not, interfere with the taxonomic process. His arguments 
for special consideration in the Code to alleviate practical difficulties of Tertiary 
palynologists(!) are not addressing nomenclatural problems. Much as I favour and 
support (cooperative) programs of redescription of old type material, or of desig- 
nation of suitable neotypes, the I.C.B.N. has no mandate in this area other than set 
minimum standards. 

Pirozynski and Weresub (1979) review the historical development of nomencla- 
tural approaches and discuss palynological nomenclature in the context of classifi- 
cations for fossil fungal spores. Such spores were described in binomial nomencla- 
ture as early as 1886. As the study of fungi was flourishing in the latter part of the 
1800's, and as spores are the single most diagnostic organ that fungi produce, the 
mycologist of yore had little difficulty in recognizing fossil forms and assigning them 
a place in extant genera or to taxa named after recent genera with the suffix -ites 
(Chaetosphaerites bilychnis Felix 1894; Leptosphaerites lemoinii Richon 1886). 

In an interesting digression, Pirozynski and Weresub trace the origin of the term 
"form-genus," which was first proposed by Atkinson et al. (1909) for the anamorph 
state (=genus of Fungi Imperfecti). However, the term did not then enter the Code. 
In 1935 (Amsterdam Congress), "form-genus" turned up again, now in the context 
of plant fossils, but was entered into the Code only in 1952 (Stockholm) as part of 
Appendix IV (Special provisions for palaeobotany). 

Pirozynski and Weresub then discuss the merits and disadvantages of a separate 
nomenclature for fossil fungal spores and its application especially in unraveling 
phylogenetic patterns. Eventually they propose a new system of naming fungal 
spores through autonyms (i.e. automatic names derived from the name for the recent 
genus with suffix -ites, and to be regarded as an extension of that genus). Fossil 
spores thus named would then automatically be classified as well, and be considered 
as part of the conventional Fungi classification. A number of editorial changes to 
the Code would necessarily accompany the acceptance of these proposals. 

I am opposed to this scheme, which is intended to show mycologists more clearly 
and more directly the evolutionary fossil record of the fungi with which they are 
familiar. Firstly, this scheme presupposes that the evolution of fungi has been rather 
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slow and that virtually all modern genera had representatives in the past. Secondly, 
very similar notions were entertained by the spore-pollen palynologists working with 
Tertiary material in the 1930's and 1940's, when elaborate schemes of natural, ap- 
proximately natural, and pure artificial classification were invented. The word in- 
vented is appropriate because these systems all pre-judged the material at hand, with 
insufficient weight being given to what their specimens actually showed. Many de- 
scriptions of that period are so poor because the authors considered that a reference 
to a similar looking extant form was sufficiently informative. Since systematic sci- 
ences are primarily descriptive, only after description can classification begin. In 
palynology the procedure set out in the I.C.B.N. was eventually recognized as 
providing the best means for also organizing the nomenclature of fossil spores. The 
same is true for fossil fungi. 

If problems exist in our taxonomic understanding of fossil spores, and there always 
will be problems, they are caused by inadequate knowledge, which in turn results 
in part from inadequate original descriptions, in part from uncritical identifications, 
and in part from our need to ever learn more detail about the history of fossil plants. 
However, binomial nomenclature, the use of latinized trivial names as originated by 
Linnaeus and appropriately named after him, has proven to be the best means for 
international scientific communication. 

Commentary on Hughes' Proposal for a New Paleobotanical Appendix 

Hughes precedes his proposed "Appendix 4" by introductory remarks that rep- 
resent his personal views, little encumbered by factual documentation and abounding 
with gaps in logic. He does not separate clearly between taxonomy and nomencla- 
ture, which makes it difficult to discuss only the latter in any debate of his proposals 
(which are not here repeated). In order to understand the intention of his actual 
Proposal, his whole article must be read. 

The Appendix, held by Hughes to represent his approach in matters of paleobo- 
tanical nomenclature, must be considered as a body. Hughes does not intend to 
improve the present I.C.B.N. piecemeal by emendation of the present Articles; he 
wants recognition for a surmised difference in procedure in the treating of paleo- 
botanical objects, by inserting into the I.C.B.N. this new Appendix. 

The (unnumbered) proposal by Hughes (1978) is poorly thought through and poorly 
phrased; I recommend that it be rejected as a whole. Remarks to the individual 9 
Articles contained in his Appendix are given below. 

1. Poor definition. Schopf (1978, p. 507; 510) pointed out the difficulty of defining the term 
"organ"; Hughes does not specify his understanding. It may be that Hughes attempts to 
address the nomenclatural difficulties encountered (rarely, and hence this area has no consen- 
sus of opinion or procedure as yet) when several parts of a single plant specimen are preserved 
together, such as leaves with fructifications containing spores or pollen. If the leaf is given a 
new name, does the associated pollen carry the name of the leaf or does it automatically share 
its specific epithet or should it be named independently? Hughes seems to indicate the latter 
choice, but his intention is not clear. A concept "combination genus" was proposed in the 
1930's, but was never incorporated in the I.C.B.N. (See Sprague, 1948). 
2. A taxon can only be described on the basis of the physical properties by which it can be 
identified and recognized. Names are given as a means of reference; it is not advantageous to 
abstain from naming a taxon until its geological time limits are established. 
3. Requirements upon authors too detailed and too restrictive to merit inclusion in the 
I.C.B.N.; the clause on time limits duplicates that of 2. A good description in the author's own 
language is to be preferred over a description in poor English. 
4. The treatment of emendations in the present I.C.B.N. (Art. 47, 51) is adequate; a change 
in knowledge or understanding of the limits of the temporal range of a taxon can, again, not 
influence its nomenclature. 
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5. Not a Rule, but a Recommendation, and too restrictive in its final clause to merit reasonable 
consideration. 
6. Presumably an attempt at reviving the "combination genus," but rather uncritically defined. 
There may be a need in the near future to come to grips with the nomenclatural consequences 
of "whole-organism" or "multiple-organ" taxa, and their relationships with form genera. How- 

ever, this Article as formulated by Hughes is an insufficient basis for fruitful discussion. 
7. Again a Recommendation, not a Rule, and one that goes against any notion of taxonomic 

hierarchy. Assigning fossil genera to supra-generic taxa is not predicated on their number, but 
on the recognition of shared characters, used in the definition of these higher taxa. 
8. H.'s H. ("Hughes' Hobbyhorse") of time limits formally being integrated with taxonomic 

descriptions is now driven in the pasture of living plant species. The article probably does not 

express Hughes' intention precisely; still, time limits have no relevance to the description of 
a taxon. 
9. It makes little sense to propose such a drastic revision of nomenclatural procedure per 1 

January 1982, and at the same time allow the earlier nomenclature unaffected other than by 
"emendations only as they are required for use, in accordance with Art. P.4." If the old 
nomenclature seems to work by and large, Hughes' proposals are obviously superfluous; if 

they are so sorely needed, obviously the old nomenclature cannot be retained. 
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