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significant morphological differences in plants (such as opposite versus alternate leaves) seem 

to have no corresponding significance as regards differences in function. For this reason a great 

many character state differences in higher plants cannot be placed in an unambiguous 
primitive-derived relationship. The difficulty of defining uniquely derived character states 

(apomorphies) together with what appears to be a great deal of parallelism has caused most of 

our plant taxa to be defined by a constellation of shared characters. These shared characters 

probably include primitive characters (for the group in question) and shared derived characters 

that may be both monophyletic and parallel in origin. Such sets of concordant character states 

have been used with great success in defining the higher taxa of plants. Abandoning such a 

system, rich in information and often consistently predictable, for a simplistic set of rules and 

regulations would be foolish. Botanists may be faulted for not having used cladistic analyses 
more often but transforming these ideas into a rigid dogma, and demanding that all aspects of 

taxonomy conform, is a route we had better avoid. 
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REPLY TO COMMENTARY ON CODE PROPOSALS FOR PALAEOBOTANY 

The commentary by James M. Schopf (1978: Taxon 27: pp. 505-512) on my Code Proposal 
(ibid. pp. 497-504) might normally have called for a spirited reply, were it not most sadly 
posthumously published. As recorded on page 492 of the same number Jim Schopf died on 14 

September 1978. Jim had been known to all who work with fossil plants and spores, at least 

since he was senior author in 1944 of a most widely quoted and used pioneer paper in 

palaeopalynology. He was frequently present at conferences and much consulted. He was also 

generous, patient and kind. 

My paper containing the proposal was completed and submitted in the spring of 1978, when I 

did not yet know Jim was ill. Although my paper did not mention him, I knew from earlier 

contact and correspondence that he did not favour my developing views. The paper was there- 

fore designed as a challenge to draw him out in discussion of fundamental policy, but has of 

course succeeded only in angering him when one would have wished not to do so. I like to think 

from the memory of many friendly conversations with him that in happier times he would have 

relished a direct scientific discussion and that he would have wished the argument now to 

continue. 

In that spirit may I suggest that certain points appear to be of greater importance and more 

profitable for discussion: 

I. That the taxa of fossils do differ significantly in their nature from modern taxa. 

2. That classifications of organisms for past periods can and should be distinct from modern 
ones. 

3. That regardless of whether computers are used, the logic of data-handling for fossils 

requires discussion. 

4. That 'nomenclature' as exemplified by ICBN does at present strongly influence taxonomy, 

classification, and data-handling of fossils, and perhaps should in effect be more neutral in 

these matters. 
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In direct response to Jim Schopf 1 should say that I have been an IAPT member for more 
than twenty years, I possess all the post-Stockholm Codes, and I have attended Nomenclature 
sessions of at least two Botanical Congresses. My proposal has been developing for several 
years and is intended to stimulate discussion rather than to force my own views on others. I 
expect progress to come by small steps and that is in the nature of my proposal. 

Norman F. Hughes, Dept. of Geology, 
University of Cambridge, England. 

CYANOBACTERIA (BLUE-GREEN ALGAE) UNDER THE BACTERIOLOGICAL 
CODE? AN ECOLOGICAL OBJECTION 

The Subcommittee on Phototrophic Bacteria of the International Committee on Systematic 
Bacteriology (ICSB) of the International Association of Microbiological Societies (IAMS), i.e. 
Stanier et al. 1978 (5), published a proposal to place the nomenclature of the cyanobacteria or 
blue-green algae under the rules of the International Code of Nomenclature of Bacteria (2) as of 
January 1979, and thereby remove them from the traditional governance of the Botanical Code 
(3). Although we are not in principle opposed to any regulation that would facilitate effective 
research including that under the Bacteriological Code of Nomenclature, we question that the 
present rulings of this Code and its provisions accommodate all aspects of research on Cyanobac- 
teria. Therefore we warn that the Stanier et al. proposal, as well as the ruling of the Bacteriolog- 
ical Code in its present form, are unacceptable to a significant number of researchers on 
cyanobacteria, and if accepted with a hasty early deadline of I January 1979, will cause an 
unnecessary schism between researchers presently studying cultures and those studying natural 
populations, and produce more confusion than it is capable of solving. 

The Stanier et al. proposal claims that under the provisions of the Botanical Code the 
bacterial taxonomist cannot work effectively and implies that no such restriction to the bacterial 
or cyanobacterial taxonomist would arise from implementation of the Bacteriological Code. A 
proposal for a radical change such as that of Stanier et al. carries with it the responsibility to 
carefully reexamine the present rulings of the Bacteriological Code and to insure that they 
accommodate all aspects of research on cyanobacteria. To our knowledge this has not been done. 

The principal shortcoming of the present Bacteriological Code of Nomenclature refers to 
ecological research. Under the proposed ruling cyanobacterial taxonomic analysis would no 
longer be based on determination of properties of natural populations but only on axenic cul- 
tures which are "becoming increasingly available." 

Axenic cultures comprise only a minuscule fraction of taxa encountered in nature and pres- 
ently are not representative of cyanobacterial diversity. In addition, these cultures are riddled 
by misnomers, subsequent contaminations, loss of certain traits on long term culturing, and for 
most of them, no reference exists to the ecological conditions or natural populations from which 
they were isolated. Study of natural populations, on the other hand, provides the only means of 
relating the cultures to the world at large. Ecological studies of cyanobacteria require taxonomic 
identification and reference that is comprehensive and applicable in the field, one which also 
facilitates comparison of past, present, and future results. Taxonomy of a group of organisms 
per se is not a goal, but rather a tool; the need is to relate all properties genetically coded and 
structurally and functionally expressed by an organism to the ultimate goal of understanding the 
ecological role of that organism in its natural environment. 

The ecological approach views the isolation in pure culture of organisms encountered in the 
field as a welcome addition which opens an avenue of detailed laboratory studies necessary to 
understanding of the genetic, biochemical, and physiological properties of each particular tax- 
on, but it also requires that the relationship to natural populations be identified, otherwise any 
extrapolation of laboratory results to natural conditions remains unproven. 

Stanier et al. admit that for "determination of structural properties of natural populations, the 
provisions of this Code (i.e. the Bacteriological Code of Nomenclature) remained largely in- 
applicable." However, they offer no viable alternative for ecological research. Although they 
maintain that the Rule 18h of the Bacteriological Code represents adequate provision by permit- 
ting a later replacement of nonliving type materials (i.e., herbarium specimens) by living cul- 
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