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ABSTRACT — A Mougeotia C. A. Agardh population with a particular combination of vegetative
and reproductive traits, not shared by any other known species of the genus, appeared in a temporary
pond of Argentina. Therefore, a new species is proposed and discussed: M. mesocarpiana sp. nov.
This species is characterized by having spheric to doliiform zygospores with a thin exospore and a
double thick granulated mesospore.
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RESUMO — Mougeotia mesocarpiana (Zygnematophyceae, Chlorophyta), uma nova espécie da
Secio Mesocarpus da Argentina. Num corpo de agua temporario da Argentina encontrou-se uma
populagdo de Mougeotia C. A. Agardh, mostrando combinagdo peculiar de caracteristicas vegetativas
e reprodutivas, ndo presentes em nenhuma das espécies descritas para o género. Portanto, uma nova
espécie é proposta e discutida: M. mesocarpiana sp. nov. Esta espécie caracteriza-se por ter zigdsporos
esféricos ou doliformes com uma exdspora delgada e uma mesospora dupla, delgada e granulada.

Palavras-chave: aplandsporos, Mougeotia, M. mesocarpiana sp. nov., Secdo Mesocarpus, Argentina.

INTRODUCTION

Algae belonging to the genus Mougeotia C.A.
Agardh were described as early as 1803 by Vaucher
in his Histoire des Conferves. Agardh, however, was
the first to classify this genus in order to distinguish
it from other “conjugates”. Thalli of Mougeotia are
generally simple filaments of cylindric cells. Each
cell has one or two axial flat chromatophores with
pyrenoids arranged in one or two linear rows. The
vegetative characters themselves are not enough to
characterize a species. The reproductive traits are
more specific and allow separation, in first place,
by those species which reproduce only by apla-
nospores (Gonatonema section). However, since
most species have sexual reproduction, it is possible
to distinguish three other sections in the genus:
Plagiospermum section, in which the sporangium is
formed in one of the gametangium; Mesocarpus
section, which includes the species in which the
sporangium is formed between the two gametangia
without their division; and Staurospermum section,

in which the sporangium divides both gametangia
(Gauthier-Lievre, 1965).

In Argentina, the genus Mougeotia is un-
doubtedly less known in the taxonomical level than
some of its partners of the Zygnemataceae family
(viz. Spirogyra and Zygnema). From the 138 species
of Mougeotia accepted in the extensive Kadlu-
bowska’s Zygnemataceae monograph (1984), and
the other two species published lately (Rundina,
1995; Panikkar et al., 1997), just a few have been
found in Argentina [Mougeotia drouetii Trans.,
M. elegantula Wittr.,, M. genuflexa (Dillw.) Ag.,
M. gracilima (Hass.) Wittr., M. kerguelensis Krieger,
M. laetevirens (A. Braun) Wittr.,, M. minutissima
Lemm., M. parvula (Hass.) Kirch., M. parvula var.
angusta (Hass.) Kirch., M quadrangulata Hass.,
M. scalaris Hass., M. tibestica Gauthier-Liévre;
(Tell, 1985; Lacoste et al., 1987; Ferrer & Céceres,
1994)].

The present study is part of a large research of
the Zygnemataceae from the South of Buenos Aires
Province, Argentina (Ferrer, 1998; Ferrer & Caceres,
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1994, 1995, 2001). While this study was carried out,
a population of Mougeotia appeared in a temporary
pond exhibiting a particular combination of vege-
tative and reproductive traits not shared by any other
of the species described. Therefore, a new species
is proposed and discussed.

MATERIAL AND METHODS

Fertile filaments were collected from a small
natural temporary pond (circa 100 m?) situated
beside the national Route n°® 3, km 654, Buenos
Aires Province, Argentina, on November 9, 1994.
The shallow pond is recurrently formed by rainwater
in a depression on the field. The climate of the region
can be described as arid temperate according to the
climate classification of Walter et al. (1975), with
average air temperatures ranging from 4.3-15.9°C
in winter and 16.6-42.5°C in summer (Donnari &
Torre, 1974). Surface samples were taken by hand
from two distant sectors of the pond at no more than
20 cm depth. In the laboratory, specimens were
directly mounted and photographed while still alive.
The cell diameter measurements were taken of fifty
filaments (n = 50). The material was examined
with a Leitz SM-LUX compound light microscope
equipped with a Wild Semiphotomat MPS 15. Fila-
ments were then fixed and preserved in a 8.5/1/0.5
mixture of 50% ethanol, 30% formaldehyde, and
20% acetic acid. At the same time, fertile filaments
were isolated and mantained in a Woods-Hole
medium (Simons ef al., 1984) at 8-10°C to follow
the process of zygospore maturation.

RESULTS

Mougeotia mesocarpiana Ferrer et Ciceres,
sp. nov.
(Figs. 1-8)

Cellulae vegetativae 16-17.5 um latae. Chroma-
tophorum 1, pyrenoidibus 5-8 seriatim dispositis.
Conjugatio scalariformis. Zygosporae globosae
ad doliformes, 34-37 x 37-42 um, intra canalem
conjugationis formatae et ambobus gametangiis
partialiter occupantes. Exosporium leve et tenue,
mesosporio duplici: strato externo crasso et valde
granuloso, flaveo-brunneo; strato interno tenuiore
et minus granuloso. Reproductio asexualis ab
aplanosporis globosis, 40-45 um latis, simili
ornamentatione quam zygosporis, in cellulis
geniculatis formatis.
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Holotypus: lectus in loco: ARGENTINA, Prov.
Buenos Aires, Pdo. Cnel. Rosales, Route n° 3, km
654, locus temporarius, leg. N.C. FERRER & E.J.
CACERES, coll. 9.X1.1994, (Ferrer 75 y 75 bis).
Typus positus in Herbario Universidad Nacional del
Sur, Bahia Blanca Biologia (BBB), sub numero BBB
75.

Vegetative cells 16-17.5 um in diameter; chloro-
plast 1, with 5-8 pyrenoids in a single row. Con-
jugation scalariform. Zygospores globose to doliiform,
34-37 x 37-42 pm, formed inside the conjugation
canal and occupying partially both gametangia;
exospore thin, smooth; mesospore double, with the
external stratum thick and distinctly granulate,
yellowish-brown colored, and the internal one
thinner and slightly granulate. Asexual reproduction
by globose aplanospores, 40-45 um in diameter, with
exospore and mesospore appearance and orna-
mentation similar to those of zygospores, formed in
geniculate cells.

Type locality: ARGENTINA, Prov. Buenos Aires,
Pdo. Cnel. Rosales, Route n°® 3, km 654, temporary
pond.

Holotype: N° BBB 75 kept in the Laboratorio de
Ficologia y Micologia, Departamento de Biologia,
Universidad Nacional del Sur, Bahia Blanca, Argen-
tina and the Bahia Blanca Biologia Herbarium (BBB).

Etymology: belonging to section Mesocarpus.

Observations: filaments of M. mesocarpiana were
intermingled with other Zygnemataceae filaments:
Spirogyra ellipsospora Trans., S. majuscula Kiitz.,
S. aff. longata Kiitz., Sirogonium sticticum Kiitz. and
Zygnema subcylindricum Krieger.

DISCUSSION

Mougeotia mesocarpiana possesses a combi-
nation of vegetative and reproductive features that
is not present in anyone of the species of Mougeotia
heretofore described in literature (Borge & Pascher,
1913; Czurda, 1932; Kolkwitz & Krieger, 1941;
Transeau, 1951; Randhawa, 1959; Gauthier-Liévre,
1965; Kadlubowska, 1972, 1984; Rundina, 1995;
Panikkar et al., 1997).

Mougeotia mesocarpiana clearly belongs to the
Mesocarpus section on the account that its zygotes
are formed inside the conjugation canal, and that
they, by the end of their development, extend into
the gametangia, but without touching their longitu-
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dinal walls (Figs. 7, 8). To date, 88 species for this
section have been described throughout the world
(Kadlubowska, 1984; Rundina, 1995). From these,
40 have been mentioned for the American Continent
and seven for Argentina (Seckt, 1924, 1929, 1951-
1956; Thomasson, 1959, 1963; Guarrera & Kiihne-
mann., 1949; Tell, 1985; Lacoste et al., 1987; Ferrer,
1998; Ferrer & Caceres, 1994).

In the diagnosis of the species belonging to
the Zygnemataceae family, features of zygospores
(shape, dimentions, color, number of layers of
the wall, and primarily, their ornamentation) are
specially taken in account since they are considered
the most valuable characteristics to define them
(Hull et al., 1985). Then, the closest species to
M. mesocarpiana is M. verrucosa Wolle, since it
also shows zygospores with a granulate mesospore
(Tab. 1). Nevertheless, both species clearly differ by
other vegetative and reproductive characteristics:
the vegetative cells diameter in M. verrucosa
(13-14 pm) is less than in M. mesocarpiana
(16-17.5 pm); spore dimentions in M. mesocarpiana
(34-37 x 37-42 um) are greater than those in
M. verrucosa (20-25 x 40 um). Other differences
are the shape, the color, and the number of
mesospore layers.

The zygospore morphology of M. mesocarpiana
could also be comparable to that of M. granulosa
Trans., which sometimes shows a twofold granulate
wall (Tab. 1). Nevertheless the zygospore envelope
of M. granulosa is not accurately described in
literature, where it is referred to as a single or double
wall, but not using the term “mesospore” (Transeau,
1951; Randhawa, 1959; Gauthier-Liévre, 1965;
Kadlubowska, 1984). On the contrary, in the
zygospores of M. mesocarpiana, three layers are
clearly differenciated: an outer exospore and two
inner granulated mesospores (Fig. 7). Moreover, the
shape of the zygospores is different: broadly ovoid
to quadrangular ovoid for M. granulosa, spheric to
doliiform for M. mesocarpiana. Another difference
between both species is that individuals of M.
granulosa form partenospores [see Transeau (1951),
PL. XVIII, Fig. 20] and do not form aplanospores
in geniculate cells as seen in M. mesocarpiana
(Fig. 2). For last, the relationships with this species
should be ruled out since M. granulosa belongs to
Staurospermum section, with the zygosporangium
penetrating extensively into the gametangia and
touching completely the longitudinal walls of the
gametangia.
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TABLE 1 — Comparison between Mougeotia mesocarpiana sp. nov. and related species. Characteristics of M. verrucosa

and M. granulosa as given by Randhawa (1959)*.

M. mesocarpiana

M. verrucosa M. granulosa

Section Mesocarpus Mesocarpus Staurospermum
Vegetative cells
diameter 16-17.5 pm 13-14 pm 14.4-18 pm
number of pyrenoids 5-8 no data 4-8
Zygospores
dimensions 34-37 x 37-42 pm 20-25 x 40 um 36-47 x 42-52 pym
shape spheric to doliiform ellipsoid ovoid to ovoid quadrangular
color yellowish-brown dark brown yellow or brown
wall layers thin exospore and double thick  single mesospore either apparently single or
mesospore distinctly double*
ornamentation exospore smooth, external and ~ mesospore granulate both layers granulose when
internal mesospore granulate separated
Azygospores aplanospores in geniculate cells no data partenospores

* Without reference to the terms exospore or mesospore.

IHERINGIA, Sér. Bot., Porto Alegre, v. 60, n. 1, p. 63-68, jan./jun. 2005



Mougeotia mesocarpiana (Zygnematophyceae, Chlorophyta) ... 67

Figs. 1-3. Mougeotia mesocarpiana sp. nov. 1. vegetative filament. The arrowheads indicate the pyrenoids; 2. aplanospore formation in
a geniculate cell; 3. details of an aplanospore. The exospore (Ex) and both strata (M; and M,) of the mesospore are seen.
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10pm

Figs. 4-8. Mougeotia mesocarpiana sp. nov. 4. scalariform conjugation. Gametes have fusioned inside the conjugation canal; 5. young
zygosporangium; 6. zygosporangium with an immature zygospore in which the zygospore wall is not yet completely synthesized;
7. zygosporangium with a mature zygospore in which the exospore (Ex) and mesospore (M, and M,) are fully synthesized. The arrowhead
pinpoints a granulate ornamentation. Small arrows indicate the zygosporangium wall; 8. the same zygosporangium in another focal
plane to see the granulate ornamentation of the mesospore.
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