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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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tures as holotypes (as exemplified by the case of myxobacteria), Rule 18h contains no provision 
to relate living natural material to the proposed culture holotypes. A nomenclatorial code that is 
based on axenic cultures alone and does not require that the relationship between a taxon in 
culture and its occurrence under natural conditions be established and clarified can only be 
restricted to use in the ivory towers and sterile quarters of "domesticated" microorganisms, 
with their own selective pressures, mutability and evolutionary departures from the world at 
large. If so, then the extrapolation of these rulings to all cyanobacteria may be just as futile and 
inadequate as the exhumation of the century old, half degraded herbarium type specimens, that 
Stanier et al. criticize. Cyanobacterial ecology has barely survived Drouet's nomenclatorial 
revisions that proved useful only for filing of herbarium specimens; will it now be faced with 
another nomenclatorial revision useful only for cataloguing cultures? 

The Bacteriological Code does not provide for description of new taxa on the basis of studies 
of natural microbial populations which have not (or not yet) been successfully transferred into 
axenic cultures. Such descriptions contain invaluable ecological and physiological information, 
particularly in the case of morphologically complex and diversified microbes such as cyanobac- 
teria. If the proposed implementation of the Bacteriological Code should prevent a legal de- 
scription of a new, well characterized cyanobacterium from natural populations (as it was 
traditionally possible under the ruling of the Botanical Code), irrespective of its community 
dominance or ecological importance, only because it lives in conditions that are difficult to 
duplicate in the laboratory, then such a ruling may come dangerously close to medieval inquisi- 
tion practices that can only harm scientific progress. Therefore, we question the wisdom of the 
Subcommittee's proposed "approved list of names," even with the "extended deadline" of 
January 1985. 

In our opinion a code of nomenclature is a necessary legalistic procedure which has the sole 
purpose to facilitate research and communication between researchers. We believe that at the 
present state of art a rigid implementation of either the current Botanical Code or the proposed 
Bacteriological Code to cyanobacteria is bound to be counterproductive. Instead we propose 
that relevant and useful aspects of both codes be considered and combined in practice: 

1. New taxonomic descriptions should be documented either by a fixed specimen of a natural 
population (using any modem means of fixation as appropriate, e.g. freeze-drying, formalde- 
hyde, glutaraldehyde-OsO04-resin embedding, etc.), or isolation in axenic culture accompanied 
by a fixed sample of the natural (mixed) population of the source and a similarly fixed sample of 
the holotype isolate, or photographic and iconographic documentation if neither of the above 
options is possible. 

2. Organisms isolated in axenic cultures should be provided with a nomenclatorial reference 
(genus and species) that links them with natural populations (with known location and date) to 
the best of the present technical ability. We agree with the Stanier et al. of 1971 (4) that the 
Geitlerian system of taxonomy (1) represents the only reasonable point of departure for the 
naming of cyanobacteria. 

The questions, criticism, and counterproposal discussed here are of particular importance to 
cyanobacterial ecology; however, they are just as relevant to microbial ecology in general. 
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Appendix 

The following colleagues supplied their signatures in support of my comments: S. P. Allen, 
Albany, NY, U.S.A.; N. Anand, Madras, India; K. Anagnostidis, Athens, Greece; D. Back- 
haus, Karlsruhe, W. Germany;P. Bourrelly, Paris, France; T. V. Desikachary, Madras, India; 
E. Fjerdingstad, Copenhagen, Denmark; G. E. Fogg, Anglesey, England; G. Friedrich, Kre- 
feld, W. Germany; L. Geitler, Vienna, Austria; R. J. Horodyski, New Orleans, LA, U.S.A.; 
E. G. Hutchinson, New Haven, CT, U.S.A.; E. Kann, Vienna, Austria; I. R. Kaplan, Los 
Angeles, CA, U.S.A.;J. Komarek, Trebon, Czechoslovakia; N. J. Lang, Davis, CA, U.S.A.; 
T. Le Campion, Marseille, France; J. W. G. Lund, Ambleside, England; L. Margulis, Boston, 
MA, U.S.A.; D. Mollenhauer, Biebergmund, W. Germany; K. H. Nealson, La Jolla, CA, 
U.S.A.; J. R. Rosowski, Lincoln, NE, U.S.A.; J. Sieminska, Krakow, Poland; W. T. Stam, 
Groningen, Netherlands; T. S. Swain, Boston, MA, U.S.A.; C. Van den Hoek, Groningen, 
Netherlands; and A. Zehnder, Zurich, Switzerland. 

Similar ideas and arguments have been expressed by Bourrelly (1979), Geitler (1979), and 
Lewin (1977; 1978): 

Bourrelly, P. 1979. Les Cyanophyc6es, algues ou bacteries? Rev. Algol., N. S. 14: 5-9. 
Geitler, L. 1979. Einige kritische Bemerkungen zu neuen zusammenfassenden Darstellunge der 

Morphologie und Systematik der Cyanophyceen. Plant Syst. Evol. 168: in press. 
Lewin, R. A. 1976. Naming the blue-greens. Nature, 259: 360. 

1. 1978. Typification of microorganisms: a proposal. Taxon 27: 121. 
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