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RESUMO - Relata-se urn caso de polimorfismo na alga desmidiacea (Zygnemaphyceae) Cos
marium abbreviatum Raciborski var. minus (West & West) Krieger & Gerloff. 0 material foi 
coletado de tres estacoes distintas no Lago das Ninfeias, que se situa no Parque Estadual das 
Fontes do Ipiranga, cidade de Sao Paulo, Brasil. 0 exame criterioso de aproximadamente 200 
individuos permitiu relacionar e descrever seis expressoes morfol6gicas e fazer as seguintes ob
servacoes: I) para delimitacao de especie e de taxons infra-especificos em des midi as, e absoluta
mente necessaria a analise de amostras populacionais; 2) as caracteristicas morfol6gicas atual
mente utilizadas na delimitacao de certas especies constituidas de individuos de pequeno porte 
parecem nao ter valor taxon6mico quando apenas individuos isolados sao examinados; e 3) devem
se tratar com cautela taxons como: Cosmarium angulosum Brebisson var. angulosum f. angulo
sum, C. abbreviatum Raciborski var. minus (West & West) Krieger & Gerloff, C. succisum G.S. 
West var. jaoi Krieger & Gerloff, C. tinctum Ralfs var. tinctum e C. minimum West & West var. 
minimum, ate que novos estudos confirmem 0 presente, visto poderem ser apenas express6es 
morfol6gicas de C. abbreviatum var. minus. 

Palavras-chave: Cosmarium abbreviatum var. minus; desmidia; polimorfismo; sinonimia; Zygne
maphyceae. 

ABSTRACT - Polymorphism in a population of the desmid (Zygnemaphyceae) Cosmarium 
abbreviatum Raciborski var. minus (West & West)Krieger & Gerloff is reported frommaterial 
collected from 3 stations at the Lily Pond located in the Parque Estadual das Fontes do Ipiran
ga, Sao Paulo City, southern Brazil. From the examination of approximately 200 plants, 6 diffe
rent morphological expressions were described and the following remarks made: I) a detailed 
analysis of sample populations is absolutely necessary for the definition of species and infras
pecific categories among desmids; 2) the morphological characteristics presently used for the 
delimitation of certain species, which are built up of individuals of very small size, seem to have 
no great taxonomical significance when only isolated individuals are analysed; and 3) taxa, such 
as Cosmarium angulosum Breb. var. angulosum f. angulosum, C. abbreviatum Rae. var. minus 
(West & West) Krieg. & Gerl., C. succisum G.S. West var. jaoi Krieg. & Gerl., C. tinctum Ralfs 
var. tinctum, and C. minimum West & West var. minimum are of doubtful validity and may 
prove to be I}1erely polymorphic expressions of C. abbreviatum var. minus. 

Key words: Cosmarium abbreviatum var. minus; desmid; polymorphism; synonymy; Zygne
maphyceae. 
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Introduction 

When in 1908 Playfair stated that desmids are polymorphic, and that about 
90-95070 of the species already described were to be considered morphological ex
pressions of the remaining 5-10%, he was almost literaly burned in public. Play
fair's numbers were of course an exaggeration, but his ideas still have considerable 
validity. Nobody doubts anymore the existence of polymorphism in desmids, and 
that it surely has to do with taxonomy. 

Studies of polymorphism in species of Cosmarium are represented by the works 
of Starr (1954, 1958) and Tews (1969), which refer to the variability in the radia
tion, the first two in C. turpinii Breb. and the latter in C. botrytis Men. var. de pres
sum West & West, and by Kirk & Cox (1975), which refers to the variability in the 
form of the semicell outline in C. botrytis Men. in culture; Gerrath (1979a) has 
studied variability in the morphology of the basal angles of the semicells and pat
tern of decoration of the cell wall of C. taxichondrum Lund.; and Gerrath (1979b), 
morphological variation of C. quinarium Lund. 

The present paper represents the results of a study of a natural population 
of C. abbreviatum Raciborski var. minus (West & West) Krieger & Gerloff. 

Material and methods 

The population came from periphyton collection made from 3 different sta
tions in the Lily Pond in the Sao Paulo City Botanical Garden, State of Sao Paulo, 
southern Brazil, on several occasions during the years 1981 and 1982. The collec
tions were immediately fixed with 4% formalin and examined with a Zeiss Ober
kochen regular microscope. Drawings were made using a camera-Iucida attachment. 

Cosmarium Abbreviatum Var. Minus (Fig. 1-13) 

Cosmarium abbreviatum is one in a large group of species built up of very 
small individuals measuring somewhat withip 8-30 x 8-30J'm. It is a relatively com
mon and widely distributed desmid. As originally described (Raciborski, 1885), 
it is characterized by its cell, about as long as broad or a little wider than long, 
10-25 x 10-29 I'm, deeply constricted at the middle, the sinus narrow and closed. 
The semicells are transverse angular-oval and 5-sided, the lower lateral margins di
verging and straight to a median, rounded angle which is slightly produced, and 
the upper margins are convergent, straight or retuse, to a relatively broad, truncate 
apical margin. The cell wall is smooth. In lateral view, the semicells are broadly 
oval to nearly rounded. In vertical view, the cell is asymmetrically oval, with broadly: 
rounded poles. ' 

West & West (1900) described a f. minor, which differs from the typical mostly 
by its said consistently smaller size (9-13 x 8-13J'Iri), and by the narrowly rounded 
lateral angles which are never produced. Krieger & Gerloff (1969) raised it to the 
varietal level. ' 
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Observations 
The population examined showed variability in the depth (Fig. 1,4), and sha

pe and aperture of the sinus which varied from linear and closed (Fig. 3) to acu
tangular (Fig. 4); in the shape of the lateral margins of the semicells which varied 
in the presence and position of a median angular inflation (Fig. 1-2, 4-5); and in 
the shape of the semicell outline which consequently varied from sub-elliptical (Fig. 
4) to sub-rectangular (Fig. 5). As a result, the following 6 main morphological ex
pressions (forms) could be detected: 

Form 1 - Sernicells transversely angular-oval, lower part of lateral margins straight 
of almost so, broadly divergent, forming a rounded median angle, upper part 
usually straight, rarely slightly retuse, convergent, upper angle obtuse, apex 
broadly truncate, straight or very slightly retuse at the middle (Fig. 2). 

Form 2 - Semicells transv.ersely sub-hexagonal, lower and upper parts of lateral 
margins about equal·in length, straight or very slightly convex, median angle 
rounded, upper angle obtuse, apex broadly truncate, straight (Fig. 1). 

Form 3 - Semicells sub-trapeziform, basal angles broadly rounded, lateral mar
gins slightly retuse at the middle, convergent, apex broadly truncate, straight 
or very slightly convex (Fig. 6). 

Form 4 - Semicells transversely sub-elliptic, angles rounded or slightly truncate, 
apex slightly convex; sinus open, acute-angled (Fig. 4). 

Form 5 - Semicells transversely sub-rectangular, basal and upper angles sub
rectangular, the upper ones usually more rounded, lateral margins faintly con
vex, sub-parallel, apex broadly truncate, slightly convex; sinus open, acute
angled (Fig. 5). 

Form 6 - Semicells transversely sub-hexagonal, lower and upper parts of lateral 
margins unequal in length, the lower ones shorter than the upper, straight, 
median and upper angles obtuse, apex broadly truncate, straight (Fig. 3). 

If single individuals are taken for taxonomic identification, and if we follow 
the usual, classic procedures of taxonomic identification by comparison of illus
trations, form 1 would be considered to be a representative of Cosmarium abbre
viatum Raciborski var. minus (West & West) Krieger & Gerloff; form 2 of Cosma
rium angulosum Brebisson var. angulosum f. angulosum; form 3 of Cosmarium 
succisum G.S. West yar. jaoi Krieger & Gerloff; form 4 of Cosmarium tinctum 
Ralfs var. tinctum; form 5 of Cosmarium minimum West & West var. minimum; 
and form 6 also of Cosmarium abbreviatum Raciborski var. minus (West & West) 
Krieger & Gerloff. 

Clear differentiation of these taxa was complicated by the fact that a comple
te range of intermediate forms was found. Hence the identification of individual 
specimens was difficult. Frequently, in the same individual the 2 semicells are mor
phologically so different that it was impossible to apply just one name to the plant. 
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Indeed, each semicell could be identified as a different species (dichotypical 
individuals). 

Obviously we are dealing with a single population showing considerable va
riation among individuals. It is impossible to say that this or that individual is 
more typical than some others. Individual variation only shows which characteris
tics may safely be used in taxonomic studies, and which are too variable to be used 
for this purpose. In the present case the shape of the lateral margins of the semi
cells and consequently that of the semicell outline when only isolated individuals 
are considered seem to be of minor significance, because no pronounced breaks 
in these characteristics are noticeable. We must consider them, and chiefly their 
va~iation, within the population. For this reason, ,such characteristics alone should 
not be considered for delimitation of species, or even varieties. 

Another aspect that should be discussed is the difference of observation by 
the various workers. All taxa above mentioned are constituted by individuals of 
very small size (8-28~min lenght and 7-22~min breadth), and the slightest slip 
of the pencil during the camera-lucid a sketching of the material for identification 
may - or certainly will - lead to morphological "deviations" from what is men
tioned in the literature to be typical for that taxon. This will consequently lead 
to different taxonomical interpretations of that same material. Fig. 7-13 represent 
various individual interpretations from differentstlldents at the Phycology Sec
tion of the Instituto de Botanica of the very same plant and using the same mi
croscope and drawing equipment. 

Conclusions 

After careful examination of the almost 200 plants studied, the following re
marks can be made: 
1. It is hazardous, perhaps impossible, to define species, infraspecific categories, 

and even genera among desmids without a detailed analysis of sample popu
lations, in order to know the morphological variation of the many characte
ristics commonly used in taxonomy, as well as the limit of confidence in their 
use. 

2. The delimitation of taxa such as Cosmarium angulosum Bn!bisson var. angulo
sum f. angulosum, Cosmarium abbreviatum Raciborski vaT. minus (West & 
West) Krieger & Gerloff, Cosmarium succisum G.S. West var. )Qoi Krieger & 
Gerloff, Cosmarium tinetum Ralfs var. tinetum, and Cosmarium minimum 
West & West var. minimum, all built up of very small sized individuals, is to
day based fundamentally on the shape of the lateral margins of the semicells 
and consequently on that of the semicell outline. Such morphological charac
teristics, instead of being universally accepted, seem to have no great taxono
mical significance when only isolated individuals are analysed. We must con
sider the variation spectrum of these characteristics within the population. 
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3. It is quite probable - and further studies can and must confirm the present 
one - that the taxa Cosmarium angulosum Bn!bisson var. angulosum f. an
gulosum, Cosmarium abbreviatum Raciborski var. minus (West & West) Krieger 
& Gerloff, Cosmarium suecisum G.S. West var. jaoi Krieger & Gerloff, Cos
marium tinetum Ralfs var. tinetum, and Cosmarium minimum West & West 
var. minimum are merely polymorphic expressions of a single taxonomic ca
tegory. If this is true, such taxa may be considered synonymous from the no
menclatural viewpoint. 

4. There obviously are"'- and we must consider them - differences in observation 
by the various students. In taxa constituted by individuals of very small size, 
the slightest slip of the pencil during the camera-Iucida sketching of the mate
rial for identification may lead to "morphological variations", and conse
quently to the giving of different names to the very same plant. 
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Fig. 1-13. Cosmarium abbreviatum Raciborski var. minus (West & West) Krieger & Gerloff. 
Fig. 1. Typical form; a. vertical view of a semicell; b. lateral view. Fig. 2-6. Morphological 
expressions seen the population sample studied. Fig. 7-13. Individual interpretations of the 
same plant by different students at the laboratory. 


