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Abstract: Dinoflagellate taxonomy has been undergoing a comprehensive review in recent decades. Knowledge 
on Brazilian dinoflagellate flora remains quite incomplete, particularly regarding the size of the country. This 
study is the first taxonomic survey of freshwater dinoflagellates in the State of Paraná, southern Brazil. Forty–
one freshwater environments were sampled in Paraná and two others on the border between Paraná and Santa 
Catarina during 2010–2015, and 21 dinoflagellate taxa assigned to 13 genera were identified and described 
based on light (LM) and scanning electron (SEM) microscopy. A new combination is proposed: Parvodinium 
africanum var. javanicum comb. nov. Three taxa are new records for Brazilian freshwaters: Glenodiniopsis 
uliginosa, P. africanum var. javanicum and Tyrannodinium edax. Taxonomic and nomenclatural comments 
about the recorded species as well as their known distribution in Brazil are also given.
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Introduction

The taxonomy of freshwater dinoflagellates has been 
extensively revised in recent decades (Moestrup & 
Daugbjerg 2007). Modern integration of molecular, 
ultrastructural, and life cycle studies, combined with 
the traditional morphological knowledge, has led to a 
number of nomenclatural changes, new generic propo-
sitions, and a redefinition of the phylogenetic relation-
ships among the taxa. Such revision was essentially 
based on populations sampled in Europe (e.g. Calado 
et al. 2009; Craveiro et al. 2010; Mertens et al. 2015), 
Asia (Takano & Horiguchi 2004; Zhang et al. 2011; 
Takano et al. 2014), and North America (Fawcett & 
Parrow 2012). Little information was added about 
tropical/subtropical dinoflagellates from the South-
ern Hemisphere (Boltovskoy 1999; Pearce & Hal-
legraeff 2004).

Freshwater dinoflagellate species from Brazil 
are poorly known. The majority of the citations lack 
detailed morphological information. The first refer-
ence to a dinoflagellate collected in Brazil was from 
Rodrigo de Freitas Lagoon, State of Rio de Janeiro, 
made by Möbius (1889), describing Peridinium tabu-

latum f. brasilianum Möbius (‘brasiliana’; reinter-
preted as Bysmatrum subsalsum (Ostenfeld) Faust et 
Steidinger by Popovský & Pfiester 1990). In the first 
half of the 20th century, studies on protozoofauna (di-
noflagellates were then considered from a zoological 
viewpoint) identified some dinoflagellate species (Da-
day 1905; Prowazek 1910; Cunha 1913; 1916; 1918; 
Kleerekoper 1939). With a gap of almost 30 years, 
new records of this group were made in southeastern 
(Bicudo & Bicudo 1967; 1969; Bicudo & Skvortzov 
1968; 1970; Bicudo & Ventrice 1968) and northern 
Brazil (Uherkovich & Schmidt 1974; Uherkovich 
1976; 1981; Uherkovich & Rai 1979; Uherkovich & 
Franken 1980). More recent and important studies on 
the dinoflagellate flora include Meyer et al. (1997), 
who described Peridiniopsis amazonica Meyer from 
Amazonian lakes; Borics et al. (2005), who listed di-
noflagellate species in tropical lakes from southeast-
ern Brazil and proposed the new species Peridinium 
brasiliense Borics et Grigorszky (Menezes & Fer-
nandes 1990; Menezes 1995; Menezes et al. 1995; Al-
buquerque & Menezes 1997; Cardoso & Torgan 2007; 
Cardoso et al. 2010), all of whom added new records 
to the dinoflagellate flora from northern to southern 

240                                                                                                                            Fottea, Olomouc, 17(2): 240–263, 2017
DOI: 10.5507/fot.2016.026



Cavalcante et al.: Diversity of freshwater dinoflagellates in the State of Paraná                                                                                                                            241

Brazil; and finally the recent records of the invasive 
Ceratium Schrank spp. in Brazil (Santos–Wisniewski 
et al. 2007; Matsumura–Tundisi et al. 2010; Oliveira 
et al. 2011; Cavalcante et al. 2013; Jati et al. 2014). 
Other anomalous dinoflagellate records can be found 
scattered in general lists of freshwater phytoplankton 
(e.g. Huszar et al. 1988; Sant’Anna et al. 1988; Fran-
ceschini 1992; Huszar 1996; Delazari–Barroso et al. 
2007). As a result, knowledge of the distribution of di-
noflagellates in Brazil is fairly limited, geographically 
narrow, and confined to the most common species. Rio 
de Janeiro (20 spp. recorded), São Paulo (14 spp.), and 
Rio Grande do Sul (12 spp.) are the states with the 
highest number of recorded species (Odebrecht et al. 
2015), whereas only two species were registered in the 
State of Paraná, southern Brazil: Peridinium gatunense 
Nygaard (Odebrecht et al. 2015) and Ceratium fur-
coides (Levander) Langhans (Cavalcante et al. 2013; 
Jati et al. 2014).

In this study, we performed an extensive dino-
flagellate floristic survey in 43 distinct freshwater en-
vironments of Paraná (two in Santa Catarina), includ-
ing reservoirs, natural and urban artificial lakes, and 
lakes formed in abandoned quarries. Records given 
here take into account taxonomic name changes that 
resulted from our current knowledge of dinoflagellate 
systematics.

Materials and Methods

Forty–one water bodies from State of Paraná were sampled 
between 2010 and 2015 (Fig. 1, Table 1). The majority of the 
reservoirs (localities 1–18, Table 1) were sampled quarterly 
between February 2011 and May 2013. The quarry lakes 
were sampled over three periods (localities 34–39, Table 1), 
while the other environments were sampled less frequently, 
resulting in 209 samples containing dinoflagellates. Two 
sample sites were in the State of Santa Catarina (localities 

42, 43, Table 1), close to the border with Paraná; these were 
included in this study due to being in the geographical area 
of interest.

Plankton was collected using a 20–µm mesh plank-
ton net. Submerged parts of marginal macrophytes were also 
sampled when present and the periphyton attached were re-
moved by squirting. Live samples were taken to the labora-
tory and observed as soon as possible and subsamples were 
preserved with Lugol’s solution, 4% formaldehyde, or 2–3% 
glutaraldehyde. Dinoflagellates were identified, measured, 
and photographed with the light microscopes (LM) Olym-
pus BX–40, equipped with Olympus DP71 digital camera, 
and Zeiss Axioplan 2, equipped with DP70 and ColorView 
IIIu digital cameras. Some epifluoresence observations were 
performed with CalcoFluor White–stained cells according to 
Fritz & Triemer (1985). For scanning electron microscopy 
(SEM), two treatments were used: preserved field samples 
(1) were settled in Poly–L–Lysine coated coverslips or (2) 
were filtered in Nuclepore polycarbonate membrane filters 
with 2–8 µm pore size; in both techniques, samples were 
subsequently washed in distilled water, dehydrated through 
a graded ethanol series, and critical point dried in a BAL–
TEC CPD 030. Filters and coverslips were sputter–coated 
with gold or gold–palladium and examined with a Jeol JSM 
6360LV or a Hitachi S–4100 scanning electron microscope, 
located at Electron Microscopy Center of the Federal Uni-
versity of Paraná, Brazil, and Department of Materials and 
Ceramic Engineering of the University of Aveiro, Portugal, 
respectively. Vouchers of selected samples were stored in the 
herbarium of the Federal University of Paraná (UPCB, Table 
1). Identification followed standard floras (Lefèvre 1932; 
Schiller 1937; Huber–Pestalozzi 1950; Popovský & Pfies-
ter 1990), always checked against original publications and 
recent reviews of the taxa. Descriptions of taxa were based 
only on features that could be observed in our material; de-
tails of plate tabulation that were not confirmed in our mate-
rial are indicated with a question mark (?). No classification 
system was adopted, since a deep revision of this group at 
higher taxonomic levels is needed (Moestrup & Daugbjerg 
2007). However, the alphabetically arranged taxa were as-
sembled into three major morphological groups: naked and 
thin–walled species; thecate species; and immobile species.

Table 1. List of sampling localities and dates. Vouchers of selected samples were stored in the herbarium (UPCB).

Code Locality, City Coordinates Dates Herbarium 
Code (UPCB)

1 Capivari reservoir, Antonina 25°08'27"S, 48°52'21"W Apr/11–Apr/13 68867, 72237, 
78155

2 Guaricana reservoir, Guaratuba 25°42'39"S, 48°58'16"W Feb/11–May/13 68875, 72245, 
78163

3 Chaminé reservoir, São José dos Pin-
hais

25°49'19"S, 49°03'58"W Feb/11–Feb/13 68869, 72239, 
78157

4 Salto Caxias reservoir, Cap. Leônidas 
Marques

25°32'10"S, 53°29'31"W Feb/11–May/13 68882, 72252, 
78170

5 Cavernoso reservoir, Virmond 25°29'32"S, 52°12'53"W Mar/11–Mar/13 68868, 72238, 
78156

6 Segredo reservoir, Mangueirinha 25°47'37"S, 52°06'54"W Mar/11–Mar/13 68886, 72256, 
78174



7 Jordão reservoir, Reserva do Iguaçu 25°45'16"S, 52°04'56"W Apr/11–Apr/13 68876, 72246, 
78164

8 Santa Clara reservoir, Pinhão 25°38'59"S, 51°56'55"W Apr/11–Mar/13 68887, 72257, 
78176

9 Fundão reservoir, Pinhão 25°41'57"S, 51°59'58"W Apr/11–Mar/13 68888, 72258, 
78177

10 Foz do Areia reservoir, Pinhão 26°00'30"S, 51°39'48"W Feb/11–Apr/13 68873, 72243, 
78161

11 Salto do Vau reservoir, União da 
Vitória

26°02'05"S, 51°11'06"W Mar/11–Mar/13 68883, 72253, 
78171

12 Chopim reservoir, Itapejara d’Oeste 25°59'19"S, 52°44'47"W Mar/11–Mar/13 68871, 72241, 
78159

13 Melissa reservoir, Corbélia 24°32'14"S, 53°12'30"W Mar/11–Mar/13 68877, 72247, 
78165

14 Mourão reservoir, Campo Mourão 24°06'23"S, 52°19'44"W Mar/11–Mar/13 68878, 72248, 
78166

15 Rio dos Patos reservoir, Prudentópolis 25°10'11"S, 50°56'39"W May/11–May/13 68880, 72250, 
78168

16 Apucaraninha reservoir, Tamarana 23°45'01"S, 50°56'28"W Jun/11–May/13 68866, 72236, 
78154

17 Pitangui reservoir, Ponta Grossa 25°01'43"S, 50°06'10"W Apr/11–Apr/13 68879, 72249, 
78167

18 São Jorge reservoir, Ponta Grossa 25°01'06"S, 50°03'40"W Apr/11–Apr/13 68884, 72254, 
78172

19 Piraquara II reservoir, Piraquara 25°29'37"S, 49°05'13"W May–Nov/13 78194

20 Irai reservoir, Pinhais 25°23'58"S, 49°05'52"W Jan–Apr/13 78179

21 Smaller lake in São José dos Pinhais 
Urban Park, São José dos Pinhais

25°30'42"S, 49°12'12"W Nov/11, Nov/12, Apr/13, 
Aug/14, Nov/14

78180–78185

22 Larger lake in São José dos Pinhais 
Urban Park, São José dos Pinhais

25°30'43"S, 49°12'11"W Nov/11, Nov/12, Apr/13, 
Aug/14, Nov/14

78186–78190

23 Lake in Passeio Público Urban Park, 
Curitiba

25°25'32"S, 49°16'06"W Sep/14 78191

24 Lake in Barigui Urban Park, Curitiba 25°25'45"S, 49°18'51"W Sep/12 –

25 Lake in São Lourenço Urban Park, 
Curitiba

25°23'03"S, 49°15'56"W Sep/15 –

26 Lake in Tanguá Urban Park, Curitiba 25°22'46"S, 49°17'05"W Jan/14 –

27 Urban lake in Unilivre, Curitiba 25°23'48"S, 49°17'00"W Mar/14 –

28 Lake in Barreirinha Urban Park, Cu-
ritiba

25°21'42"S, 49°15'33"W Mar/14 –

29 Urban lake in Ópera de Arame, Curi-
tiba

25°23'05"S, 49°16'33"W Oct/10, Jan/13, Mar/14, 
Aug/14

78192

30 Urban lake in Paulo Leminski Quarry, 
Curitiba

25°23'05"S, 49°16'41"W Sep/14, Mar/14, Dec/14 76054, 78193, 
78214

31 Azul lake, Paranaguá 25°32'17"S, 48°34'10"W Dec/11 75223

32 Lake in Aníbal Khury Urban Park, 
Almirante Tamandaré

25°19'42"S, 49°17'35"W Sep/14, Dec/14 78197, 78198

33 Luís Mussi Lake, in Aníbal Khury 
Urban Park, Almirante Tamandaré

25°19'09"S, 49°17'33"W Sep/14, Dec/14 78199, 78200

Table 1 Cont.
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34 Urban lake in Parque Ecológico da 
Lagoa Grande, Campo Largo

25°26'41"S, 49°31'55"W Jan/12, Sep/14, Dec/14 76043, 78201, 
78202

35 Lake in Cambuí Urban Park, Campo 
Largo

25°28'27"S, 49°31'46"W Jan/12, Sep/14, Dec/14 76041, 78203, 
78204

36 Quarry lake, Campo Magro 25°24'35"S, 49°22'48"W Jan/12, Sep/14 76039, 78205

37 Lake in Sand mining region, Campo 
Largo

25°24'30"S, 49°33'50"W Jan/12, Sep/14, Dec/14 76045, 78206, 
78207

38 Quarry lake, Campo Magro 25°19'29"S, 49°27'17"W Jan/12, Sep/14, Dec/14 76046, 78208, 
78209

39 Quarry lake, Campo Magro 25°19'34"S, 49°27'36"W Sep/14, Dec/14 78210, 78211

40 Lake in Pousada Recanto dos Lagos, 
Mandirituba

25°47'58"S, 49°16'38"W May/15 –

41 Lake in Pousada Recanto dos Lagos, 
Mandirituba

25°47'59"S, 49°16'34"W May/15 –

42 River in Recanto Pe. Francisco Hable 
Park, Mafra–SC

26°08'22"S, 49°53'30"W Jan/12 78195

43 Small lake in Recanto Pe. Francisco 
Hable Park, Mafra–SC

26°08'07"S, 49°53'24"W Jan/12 78196

Table 1 Cont.

Fig. 1. Sampling localities in the State of Paraná. Numbers are described in Table 1 as Code. Numbers 42 and 43 are located in the State of 
Santa Catarina (see text).
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Results and Discussion

Naked and thin–walled, planktonic dinoflagellates

Gymnodinium fuscum (Ehrenberg) F. Stein (1878, 
p. 95) Figs 2–4
Basionym: Peridinium fuscum Ehrenberg (1834, p. 270)
Large cells, dorsoventrally flattened; epicone typically 
round, sometimes tapering to a narrow apex (Fig. 3), 
hypocone apiculate, cingulum median; brown plas-
tids, radially arranged; nucleus in epicone; eyespot not 
observed. Spherical cysts with irregular external wall 
and large accumulation body positioned in the center. 
Length: 38–64 µm; width: 20–37.4 µm.
Occurrence (see codes for localities in Table 1): 2, 
3, 7, 8, 9, 10, 14, 16, 17, 19, 21, 22. It was observed at 
various times of the year.
Comments: we have found populations with smaller 
cells than commonly reported (e.g. Popovský & Pfies-
ter 1990; Hansen & Flaim 2007; Carty 2014), bring-
ing to mind G. fuscum var. minus Villeret ‘minor’ 
(Villeret 1953). However, populations with similar 
size have been referred to as G. fuscum by Thompson 
(1947), Dodge & Crawford (1969), and Senzaki & 
Horiguchi (1994).
Distribution in Brazil: States of Rio de Janeiro (Cunha 
1913; 1916) and São Paulo (Bicudo & Skvortzov 
1970). This is the first record for southern Brazil.

Gymnodinium mirabile Penard (1891, p. 56, pl. V, 
figs 1–7) Figs 5–7
Large cells, dorsoventrally flattened; epicone round to 
bell shaped, hypocone flattened at the antapex, smaller 
than the epicone; cingulum slightly descending; sulcus 
narrow, extending into the epicone; brown plastids, ra-
dially arranged; sometimes with a hyaline area along 
the cell surface; large central nucleus; eyespot not ob-
served; vegetative division was commonly observed 
(Fig. 7). Length: 30–65 µm; width: 22.5–57.5 µm.
Occurrence: localities 2, 6, 7, 8, 9, 10, 16, 19, 37. It 
was observed at various times of the year.
Comments: Gymnodinium mirabile was originally de-
scribed as being 90 µm long and 65 µm wide (Penard 
1891) but such large measurements were seldom re-
ported afterwards. The same author described G. mira-
bile var. rufescens Penard, a smaller and more rounded 
variety. Recent authors have used a broader concept 
for G. mirabile, including in this species smaller in-
dividuals, 40–70 µm long (Hansen & Flaim 2007; 
Pandeirada et al. 2013). Gymnodinium mirabile was 
regarded as synonym of G. uberrimum (Allman) Ko-
foid et Swezy in several floras (Kofoid & Swezy 1921; 
Popovský & Pfiester 1990). However, the original de-
scription of G. uberrimum, without illustrations, is am-
biguous, since its features fit more the current concept 
of woloszynskoid genera than that of a Gymnodinium 
species (Allman 1854). Since both generic and spe-
cific circumscriptions of G. uberrimum are unclear we 

prefer to avoid this name.
Distribution in Brazil: there is only one record of G. 
mirabile in the coastal region of northern Brazil (Wood 
1968). Bicudo & Bicudo (1969) identified G. uberri-
mum in samples from Rio de Janeiro, and we take that 
record as also corresponding to G. mirabile. This is the 
first record of the species in southern Brazil.

Nusuttodinium aeruginosum (F. Stein) Y. Takano et 
T. Horiguchi (2014, p. 773, figs 1M–R; 2H, I) Figs 
8–10
Basionym: Gymnodinium aeruginosum F. Stein (1883, pl. II, figs 
19–22)
Ovoid cells, dorsoventrally flattened; epicone rounded 
or bell shaped, often smaller than the hypocone; hypo-
cone rounded, antapex slightly flattened to somewhat 
tapering; cingulum slightly descending; sulcus narrow, 
extending into the epicone; numerous discoid green to 
blue–green plastids (interpreted as kleptoplastids of 
cryptomonad origin) throughout the cell; nucleus in 
epicone; eyespot not observed. Length: 26.7–44.6 µm; 
width: 17.5–31.1 µm.
Occurrence: localities 19, 20, 21, 40, 41. It was ob-
served at various times of the year.
Comments: Nusuttodinium acidotum (Nygaard) Y. 
Takano et T. Horiguchi and Gymnodinium eucya-
neum H.J. Hu are closely related to N. aeruginosum. 
Some authors have considered them as conspecific 
(Popovský & Pfiester 1990) while others have distin-
guished them mainly by the pointed antapex and by 
differences in relative size of epi– and hypocone (Xia 
et al. 2013). Based on molecular and morphological 
analysis, Takano et al. (2014) synonymized G. eucya-
neum with N. acidotum but regarded N. aeruginosum 
as a separate species, pointing out that the number of 
longitudinal flagella and the typical form of a number 
of cells must be observed to identify a population with 
precision. Our populations fit N. aeruginosum morpho-
species.
Distribution in Brazil: Rio de Janeiro (Menezes & 
Teixeira–Júnior 2001) and Rio Grande do Sul (Tor-
gan et al. 2003). Early records of G. viride Penard in 
Rio de Janeiro (Cunha 1913) and Porto Alegre (Cunha 
1918) may perhaps correspond to N. aeruginosum, al-
though this could not be confirmed due to lack of il-
lustrations.

Hemidinium nasutum F. Stein (1878, pp. 91, 97; first 
illustrated in Stein 1883, pl. II, figs 23–26) Figs 11, 
12
Elliptical cells, dorsoventrally flattened; epi– and hy-
pocone ovoid; cingulum median, incomplete, present 
only on the left side of the cell; elongated yellow–
brown plastids, radially arranged; nucleus in hypothe-
ca; eyespot not observed; reddish accumulation bod-
ies often seen in epitheca. The thin thecal tabulation 
commonly reported for this species was not detected. 
Length: 24.4–32.5 µm; width: 15.2–20 µm.
Occurrence: localities 22 and 43, in January and No-
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Figs 2–4. Gymnodinium fuscum, LM: (2) typical form, dorsal view; (3) specimen with a more conical epicone, ventral view; (4) resting cyst. 
Figs 5–7. Gymnodinium mirabile, LM: (5, 6) typical cells with longitudinal flagellum (arrow), ventral view; (7) cells in vegetative division, 
ventral view. Figs 8–10. Nusuttodinium aeruginosum in ventral view, LM: longitudinal flagellum in Fig. 9 (arrow). Figs 11, 12. Hemidinium 
nasutum, dorsal views, LM: (12) cell with red accumulation body in epicone (arrow). n = nucleus. Scale bars 10 µm.

Ventrice, with cells twice the size (60–70 µm long; 
44–50 µm wide) than commonly found for H. nasutum 
(Bicudo & Ventrice 1968). Forms with visible thecal 
plates have been shown to be part of the life cycle of 
Gloeodinium montanum G.A. Klebs and may therefore 
be distantly related to H. nasutum (Moestrup & Daug-
bjerg 2007). Our material closely fits the illustrations 
of typical H. nasutum.
Distribution in Brazil: recorded for Rio de Janeiro 
(Cunha 1916); H. nasutum var. tatricum and H. nasu-
tum var. lapeanum were observed in States of São Pau-
lo and Minas Gerais, respectively (Bicudo & Bicudo 
1967; Bicudo & Ventrice 1968). This is the first record 
for southern Brazil.

vember 2012, respectively.
Comments: five different taxa of Hemidinium were 
reported in Brazilian waters (Bicudo & Bicudo 1967; 
Bicudo & Ventrice 1968; Bicudo & Skvortzov 1970) 
but they were usually considered synonyms of H. na-
sutum or H. ochraceum Levander (Popovský & Pfies-
ter 1990). Hemidinium brasiliense Bicudo et Skvortz-
ov reportedly differs from H. nasutum by cell shape, 
length, and by having epicone larger than hypocone 
(Bicudo & Skvortzov 1970). There are also two non–
typical varieties described for that species: H. nasutum 
var. tatricum Wołoszyńska, which differs by larger 
cells and distinct thecal tabulation (Popovský & Pfi-
ester 1990) and N. nasutum var. lapeanum Bicudo et 
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Thecate planktonic dinoflagellates

Ceratium furcoides (Levander) Langhans (1925, p. 
602) Figs 13–14
Basionym: Ceratium hirundinella var. furcoides Levander (1894, p. 
53, pl. II, fig. 24)
Large cells, dorsoventrally flattened, with ventral area 
strongly concave; cingulum median, not displaced; one 
conical apical horn, ending in an apical pore; two or 
three conical antapical horns, distinct in size; brown–
yellow plastids throughout the cell; oil and red bodies 
often present; thick theca, with reticulate ornamenta-
tion, plate formula: Po, 4’, 5”, 6c, ?s, 5’”, 2””; plate 
4’ short, not reaching the apex. Length: 86–190 µm; 
width: 26–57.8 µm.
Occurrence: localities 1, 3, 4, 6, 10, 12, 20, 24, 26, 28, 
29, 34, 35, 38. It was observed in all seasons.
Comments: shorter and rhomboidal cells found in this 
study could be interpreted as C. rhomvoides Hickel, a 
species closely related to C. furcoides (Hickel 1988). 
However, Brazilian populations studied here had a 
broad morphological variation. Moreover, prelimi-
nary molecular studies based on ITS and SSU rDNA 
sequences have indicated that Brazilian specimens are 
related to Portuguese populations clearly assigned to 
C. furcoides morphology (unpub. data). More studies 
are needed to clarify the boundary between these two 
species of Ceratium (Pandeirada et al. 2013).

Distribution in Brazil: C. furcoides is considered an 
invasive species in South America, recorded in south-
eastern (Santos–Wisniewski et al. 2007; Matsumu-
ra–Tundisi et al. 2010), northeastern (Oliveira et al. 
2011), and southern Brazil (Cavalcante et al. 2013; 
Jati et al. 2014).

Durinskia baltica (Levander) Carty et E.R. Cox 
(1986, p. 200, figs 11–14) Figs 15–21
Basionym: Glenodinium balticum Levander (1894, p. 52; figures in 
Levander 1892, p. 407, figs 1–4)
Round cells, spherical to slightly dorsoventrally flat-
tened; epitheca larger than hypotheca, cingulum slight-
ly descending; narrow and shallow sulcus, not reach-
ing the antapex; apical pore not projected in the apex; 
numerous discoid golden brown plastids; conspicuous 
eyespot, bright red, with an anterior comma–like pro-
jection (Fig. 16); thin theca, smooth, with scattered 
pores, sometimes forming rows; plate formula: Po, 
X, 4’, 2a, 6”, 5c, ?s, 5’”, 2””. Length: 23.7–36.7 µm; 
width: 21–35 µm.
Occurrence: localities 21, 25, 35, 40, 42. It was ob-
served between September and January (spring–sum-
mer). 
Comments: Durinskia baltica, the most usual name 
for this species complex, was originally described 
from brackish water (type locality: Gulf of Finland, 
near Helsinki, Levander 1892). Thenceforth, it has 
been cited in marine (Hallegraeff et al. 2010; Hop-
penrath et al. 2014), estuarine (Couté et al. 2012), 
and freshwater environments (Pandeirada et al. 2013; 
Zhang et al. 2011). The morphometry of individuals 
illustrated in different habitats overlaps. Stein (1883) 
established the species Glenodinium oculatum F. 
Stein, depicting no plates on the cell cover. How-
ever, the overall cell shape, the presence of a theca and 
the positions of nucleus and eyespot, as depicted by 
Stein (1883), fit the current concept of Durinskia and 
were the basis for the species transfer (Hansen & Flaim 
2007). However, the difference between individuals of 
Durinskia oculata (F. Stein) Gert Hansen et Flaim 
and D. baltica, as shown by Hansen & Flaim (2007), 
namely more dorsoventrally flattened cells in D. bal-
tica, is not easily ascertained as both flat and globular 
cells can be seen in a population (e.g. Carty & Cox 
1986; Zhang et al. 2011; Couté et al. 2012). More-
over, it is unclear whether Stein’s specimens were dis-
tinctly globular (Stein 1883). The freshwater species 
Peridinium dybowskii was described by Wołoszyńska 
(1916) with the same plate tabulation of D. baltica. 
In the same work, Wołoszyńska (1916, p. 273, foot-
note) stated that the species was identical to that il-
lustrated by Levander (1892, as Glenodinium cinctum 
Ehrenberg). Wołoszyńska was apparently unaware 
that Levander published for that species the name G. 
balticum (Levander 1894). The plate ornamentation 
of P. dybowskii, with pores arranged in parallel lines, 
was used by some authors as a distinctive feature be-
tween both species (Hansen & Flaim 2007). Carty 

Figs 13–14. Ceratium furcoides, LM: (13) living cell in dorsal view 
with longitudinal flagellum (arrow); (14) empty theca in ventral 
view, showing 4’ plate. Scale bars 10 µm.
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Figs 15–21. Durinskia baltica: (15, 16) LM, showing nucleus (n) and eyespot with anterior comma–like projection; (17–21) SEM, (17) ventral 
view, (18) dorsal view, (19) apical view, (20) detail of apical pore (arrow) and canal plate (X), (21) antapical view. Scale bars 10 µm (Figs 
15–19, 21), 1 µm (Fig. 20).

cies do not agree with habitat information. Considering 
them as separated entities requires modern analyses of 
different populations and accurate taxonomic studies 
of the original material. For now, we prefer to maintain 
the name Durinskia baltica, since it is the most widely 
used name and has an unambiguous nomenclatural 
type associated.

(2014) created the combination Durinskia dybowskii 
(Wołoszyńska) Carty, and proposed to refer all fresh-
water individuals to this species, while including ma-
rine and brackish populations in D. baltica. Apart from 
morphological limitations, ecological aspects need to 
be considered with caution, since the taxonomic mark-
ers traditionally used for differentiation of these spe-
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Figs. 22–26. Glenodiniospsis uliginosa: (22) ventral view of fixed cell, LM; (23) empty theca in LM, showing delicate plates; (24) ventral view, 
SEM; (25) dorsal view, SEM; (26) apical view of dorsal epitheca. Scale bars 10 µm.

Figs. 27–30. Glochidinium penardiforme: (27) living cell, LM; (28) fixed cell in ventral view, LM; (29) ventral view, SEM; (30) dorsal view, 
SEM, showing ecdysis opening formed by detachment of plates 1a (or 3’ for some authors) 3” and 4”. Scale bars 10 µm.
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Distribution in Brazil: all three names have been 
reported in Brazilian environments. D. dybowskii 
was recorded in São Paulo (Kleerekoper 1939), D. 
oculata was reported in Rio Grande do Sul (France-
schini 1992; Garcia–Baptista 1993), and D. baltica in 
Rio de Janeiro (Domingos & Menezes 1998) and Rio 
Grande do Sul (Cardoso & Torgan 2007; Cardoso et 
al. 2010). It is necessary to verify the conspecificity of 
those populations.

Glenodiniopsis uliginosa (A.J. Schilling) 
Wołoszyńska in Lindemann (1928, p. 82) Figs 22–26
Basionym: Glenodinium uliginosum A.J. Schilling (1891, p. 283, 
pl. X, fig. 16)
Oval cells, dorsoventrally flattened; epitheca larger 
than hypotheca, cingulum slightly descending; narrow 
and shallow sulcus, not reaching the antapex; apical 
pore absent; brown–gold plastids; accumulation bodies 
often present; eyespot absent; thin theca, smooth, with 
scattered pores; two large apical plates along the apex; 
plate formula: 2’, 4(or 5)a, 8”, ?c, ?s, 7’”, 2””. Length: 
26.3–36.8 µm; width: 18.9–30.5 µm.
Occurrence: locality 35. It was observed in September 
and December 2014.
Comments: plate tabulation is similar to that found in 
Hansen & Flaim (2007), with 1a divided in two plates 
(Fig. 24). This taxon was named Glenodiniopsis steinii 
Wołoszyńska in several floras (Popovský & Pfiester 
1990, Carty 2014). However, this name is a later syn-
onym of Glenodinium uliginosum (Schiller 1937, Hu-
ber–Pestalozzi 1950, Hansen & Flaim 2007).
Distribution in Brazil: Odebrecht et al. (2015) re-
ferred to two previous records of Glenodiniopsis 
Wołoszyńska to Rio de Janeiro and Mato Grosso, 
but they are linked to a species of Sphaerodinium 
Wołoszyńska instead (Prowazek 1910, Menezes & 
Fernandes 1990). This is therefore the first confirmed 
record of this species for Brazil.

Glochidinium penardiforme (Er. Lindemann) 
Boltovskoy (1999, p. 99, figs 2–7, 14–23) Figs 27–30
Basionym: Peridinium penardiforme Er. Lindemann in Schröder 
(1919, p. 654, fig. 1)
Oval or pentagonal cells in ventral view, dorsoventral-
ly flattened; epitheca variable, equal, larger or smaller 
than hypotheca; hypotheca bilobate in antapex; cingu-
lum circular, excavated; narrow sulcus, reaching the 
antapex; apical pore slightly projected in the epicone; 
cells without plastids or with brown–gold plastid–like 
structures; accumulation bodies often present; eye-
spot absent; theca with irregular nodules and scattered 
pores; plate formula: Po, X, 4’ (or 3’+1a), 6”, 3c, ?s, 
5’”, 2””. Length: 18.3–34 µm; width: 14.7–28 µm.
Occurrence: localities 1, 3, 5, 6, 7, 8, 9, 10, 12, 14, 
16, 17, 18, 29. It was observed at various periods of 
the year.
Comments: this species has been found with or with-
out plastids here and in several other works (Huber–
Pestalozzi 1950; Popovský & Pfiester 1990; Boltovs-

koy 1999; Pandeirada et al. 2013). This feature is 
unusual and intriguing and the nutritional strategy of 
this species needs to be elucidated.
Distribution in Brazil: Amazonas (Uherkovich 1976; 
Uherkovich & Rai 1979), Rio de Janeiro (Menezes & 
Teixeira–Júnior 2001), and Rio Grande do Sul (Car-
doso et al. 2010).

Parvodinium Carty (2008, p. 106)
This genus includes a group of small peridinioids 
with plate tabulation: Po, X, 4’, 2a, 7”, 6c, 4s, 5’”, 2”” 
(Carty 2008). The wide morphological variability 
performed in this group resulted in the description 
of many species over time (Carty 2008). In contrast, 
some authors considered such variations as phenotypic 
plasticity within the few species, and then synony-
mized the majority of those names (Popovský & Pfi-
ester 1990). Preliminary molecular studies indicated 
that there are distinct species within this complex (Y. 
Takano, unpubl. data, see Hansen & Flaim 2007), but 
the phylogenetic relationships among Parvodinium 
spp. have not been resolved yet. In this study, to high-
light morphological variation, we decided to consider 
morphospecies strictly based on the original publica-
tion concepts, as follows:

Parvodinium africanum (Lemmermann) Carty 
(2008, p. 106) var. africanum Figs 31–33
Basionym: Peridinium africanum Lemmermann in West (1907, p. 
188, pl. 9, fig. 1 a–e)
Cells in ventral view pentagonal, dorsoventrally flat-
tened; angular outline, formed by elevations in the 
plates junctions; epitheca conical, larger than hypothe-
ca; hypotheca trapezoidal, with many spines of vari-
able length; cingulum circular, excavated; wide sulcus, 
slightly extending onto the epitheca and reaching the 
antapex; apical pore protruded; large intercalary plates. 
Length: 21.9–40 µm; width: 18.8–36 µm.
Occurrence: localities 2, 5, 6, 8, 9, 14, 17, 18, 35. It 
occurred predominantly in summer samples.
Comments: four infraspecific taxa have been formally 
proposed for P. africanum (Lefèvre 1932), but were 
considered as synonyms in some floras (Popovský & 
Pfiester 1990). The typical variety of P. africanum has 
shorter pentagonal cells, with shorter spines and its sul-
cus slightly extending onto the epitheca (West 1907).
Distribution in Brazil: Parvodinium africanum has 
been recorded in Mato Grosso (Menezes & Fernandes 
1990), Amazonas (Menezes et al. 1995), Minas Gerais 
(Borics et al. 2005), and Rio Grande do Sul (Cardoso 
et al. 2010) without identification at infraspecific level. 
Records of Peridinium quadridens F. Stein in São Pau-
lo (Sant’Anna et al.1988) and Peridinium umbonatum 
F. Stein in Espírito Santo (Delazari–Barroso et al. 
2007) may both correspond to P. africanum, judging 
from the illustrations given.

Cavalcante et al.: Diversity of freshwater dinoflagellates in the State of Paraná                                                                                                                            249



Parvodinium africanum var. javanicum 
(Wołoszyńska) Cavalcante, Craveiro, Calado et 
Cardoso comb. nov. Figs 34–38
Basionym: Peridinium marchicum var. javanicum Wołoszyńska 
(1912, Bull. Int. Acad. Sci. Cracovie B: Sci. Nat., p. 703, text–fig. 
25)
Cells pentagonal in ventral view, dorsoventrally flat-
tened; angular outline, formed by elevations in the 
plates junctions; epitheca conical, larger than hypothe-
ca; hypotheca trapezoidal, with many long spines; cin-
gulum circular, excavated; wide sulcus, extending onto 
the epitheca and reaching the antapex; apical pore pro-
truded; small intercalary plates. Length: 30.8–36.6 µm; 
width: 26.2–32.3 µm.
Occurrence: only in locality 7. This population was 
present during fall 2012.
Comments: this population had large cells, with nu-
merous long spines, the sulcus broadly extended into 

epitheca and had reduced intercalary plates. These fea-
tures correspond to the circumscription of Peridinium 
marchicum var. javanicum (Wołoszyńska 1912). This 
taxon was never transferred to Parvodinium, and the 
new combination is proposed here.
Distribution in Brazil: first record of this variety in 
Brazilian freshwaters, but see comments on the distri-
bution of P. africanum var. africanum.

Parvodinium centenniale (Playfair) Carty (2008, p. 
106) Figs 39–42
Basionym: Peridinium umbonatum var. centenniale Playfair (1920, 
p. 806, text–fig. 14)
Elliptical cells; epitheca widely round, markedly larger 
than hypotheca; hypotheca round, no spines; cingulum 
slightly descending; round shallow sulcus, obliquely 
extending onto the epitheca and not reaching the an-

Figs. 31–33. Parvodinium africanum var. africanum, LM: (31) ventral view; (32) dorsal view; (33) apical view; (34–38) P. africanum var. 
javanicum comb. nov, (34) fixed cell, LM, (35) ventral view, LM, (36) ventral view of the hypotheca, LM, (37) dorsal view, LM, (38) dorsal 
view, SEM. Scale bars 10 µm.
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tapex; apical pore not projected, slightly shifted to the 
left; brown–golden plastids; nucleus located in hypo-
cone, and a large inclusion body (maybe a pyrenoid) 
in the epicone; diminute eyespot sometimes observed; 
plates smooth, with scattered pores. Length: 20–33.6 
µm; width: 13.3–24.2 µm.
Occurrence: only in locality 21. It was present at vari-
ous periods of the year.
Comments: our specimens are nearly identical to those 
showed in Hansen & Flaim (2007). Several morpho-
logically similar taxa into this group were described by 
Playfair (1920). The phylogenetic relationship among 
them needs to be clarified.
Distribution in Brazil: there are records of P. centen-
niale in States of São Paulo (Kleerekoper 1939) and 
Minas Gerais (Borics et al. 2005), both lacking il-
lustrations, which makes impossible the comparison 
with our taxon. The specimen identified and illustrated 
as “Peridinium centenniale forma ?” in Uherkovich 
(1981) for Amazonas does not correspond to P. centen-
niale stricto sensu.

Parvodinium umbonatum/inconspicuum species 
complex

Morphospecies 1 Figs 43–50
Elliptical cells, slightly flat in the ventral side; epitheca 
conical, markedly larger than hypotheca; hypotheca 
angular with spines; cingulum slightly descending; 
wide sulcus, extending into the epitheca and reaching 
the antapex; apical pore large and projected; brown–
golden plastids; plates smooth with scattered pores. 
Length: 14–23.3 µm; width: 10–20 µm.
Occurrence: localities 2, 3, 6, 7, 14, 16, 19, 35, 37, 41. 
It was observed in all seasons.
Comments: distinction between P. inconspicuum 
(Lemmermann) Carty and P. umbonatum (F. Stein) 
Carty is quite inaccurate (Elbrächter & Meyer 2001; 

Hansen & Flaim 2007; Tardio et al. 2009; Pandeirada 
et al. 2013). The original illustration of P. umbonatum 
showed a medium–size cell (at least 25 µm) with a 
long and narrow epitheca, that was about 2/3 of the cell 
length. A precise tabulation was given; however, spe-
cies of this complex have broad intraspecific variation 
in plate pattern, especially on intercalary plates (El-
brächter & Meyer 2001). Additionally, the illustra-
tions presented by Stein (1883, pl. XII, figs 1–8) have 
no evidence of antapical spines. Parvodinium umbo-
natum as interpreted by subsequent authors is usually 
quite different from the strict original concept. The 
original description of P. inconspicuum, without illus-
trations, is even more subjective (Lemmermann 1900, 
p. 350). Original illustrations were provided in Lem-
mermann (1910, p. 663, figs 28 and 29). These works 
mentioned small pentagonal cells, 15–18 µm long, 
with short spines and almost median cingulum (Lem-
mermann 1900, 1910). Such features are widely used 
by authors to distinguish these taxa, but they are diffi-
cult to apply due to the morphological variability found 
in the populations. In this study, cells were smaller than 
25 µm and spiny, and could be easily assigned to P. 
inconspicuum. However, cell shape and cingulum po-
sition are more similar to P. umbonatum. Hansen & 
Flaim (2007) showed typical cells that better fit in P. 
inconspicuum sensu stricto, which are clearly distinct 
from our specimens. Because of the uncertainties about 
the identification of this taxon, we prefer designate it 
as P. umbonatum/inconspicum species complex, high-
lighting the need of a detailed review on this taxonom-
ic group.
Distribution in Brazil: this taxon has broad distribu-
tion in Brazilian freshwaters, recorded as P. umbonatum 
and/or P. inconspicuum in Pará, Amazonas, Rondônia, 
Mato Grosso, Goiás, Distrito Federal, Minas Gerais, 
Rio de Janeiro, São Paulo, and Rio Grande do Sul 
(Odebrecht et al. 2015). The record of P. umbonatum 
in the State of Espírito Santo based on illustrations pro-
vided by Delazari–Barroso et al. (2007) corresponds 
to P. africanum. Morphological variation into these re-
cords can be hidden as these species were commonly 
considered as synonyms.
	
Morphospecies 2 Figs 51–55
Cells pentagonal in ventral view, dorsoventrally flat-
tened; epitheca conical, larger than hypotheca; hy-
potheca angular, no spines; cingulum slightly de-
scending; wide sulcus, extending onto the epitheca 
and reaching the antapex; apical pore not or slightly 
projected; brown–golden plastids; plates densely or-
nated with diminute warts and scattered pores. Length: 
24–29.7 µm; width: 19.4–24.6 µm.
Occurrence: only in locality 31. It was found in high 
numbers in an acidic lake in December 2011.
Comments: this atypical population showed larger 
cells, angular hypotheca without spines and almost 
median cingulum. Only P. umbonatum was found with 

Figs 39–42. Parvodinium centennial: (39) living cell, LM, showing 
nucleus (n) in the hypocone and probably a pyrenoid in the epicone 
(arrow); (40) living cell, LM, showing eyespot (arrow); (41) empty 
theca in ventral view, LM; (42) cell in ventral view, SEM. Scale bars 
10 µm.
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Figs 43–50. Parvodinium umbonatum/inconspicuum morphospecies 1: (43) fixed cell in ventral view, LM; (44) empty theca in ventral view, 
LM; (45) ventral tabulation, LM; (46) dorsal tabulation of epitheca, LM; (47) ventral view, SEM; (48) dorsal view, SEM; (49) apical view, 
SEM; (50) antapical view, SEM. Scale bars 10 µm.

those dimensions in the literature, however the cell 
shape does not correspond to the original concept of 
this species.
Distribution in Brazil: we cannot find any record of 
Parvodinium spp. in literature with similar features.

Peridiniopsis cunningtonii Lemmermann in West 
(1907, p. 189, pl. 9, fig. 2 a–e) Figs 56–59
Piriform cells, dorsoventrally flattened; epitheca coni-
cal, larger than hypotheca; hypotheca round, with 4–6 
spines, one in each posterior plate; cingulum slightly 
descending; wide sulcus, extending onto the epithe-
ca and reaching the antapex; apical pore projected; 
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Figs 51–55. Parvodinium umbonatum/inconspicuum morphospecies 2: (51) fixed cell in ventral view, LM; (52) ventral view, SEM; (53) dorsal 
view, SEM; (54) detail of the apical pore complex, SEM; (55) left lateral view. Scale bars 10 µm (Figs 51–53, 55), 1 µm (Fig. 54).

Figs 56–59. Peridiniopsis cunningtonii, LM: (56) living cell in ven-
tral view, showing nucleus (n) and eyespot (arrow); (57) empty theca 
in ventral view; (58) epithecal tabulation in dorsal view; (59) ventral 
view of hypotheca. Scale bars 10 µm.

brown–golden plastids; nucleus located in hypocone; 
eyespot present; plates with small warts; plate formula: 
Po, X, 4’, 1a, 6”, ?c, 5s, 5’”, 2””. Length: 22–28µm; 
width: 15–25 µm.
Occurrence: localities 17, 18, 30, 32, 33, 36. It was 
observed at various periods of the year.
Distribution in Brazil: São Paulo (Sant’Anna et al. 
1989), Mato Grosso (Menezes & Fernandes 1990), and 
Minas Gerais (Borics et al. 2005). Previous records 
of P. cunningtonii in Amazonian region (Uherkovich 
1976, 1981; Uherkovich & Rai 1979) correspond to 
Peridiniopsis amazonica instead (Meyer et al. 1997). 
This is the first record for southern Brazil.

Peridiniopsis elpatiewskyi (Ostenfeld) Bourrelly 
(1968, p. 9) Figs 60–68
Basionym: Peridinium umbonatum var. elpatiewskyi Ostenfeld 
(1907, p. 391, pl. 9, figs 9–12; typus conservandus, see Meyer & 
Elbrächter 1996)
Cells pentagonal in ventral view; epitheca conical, 
larger than hypotheca; hypotheca angular, with numer-
ous spines along sutures of posterior plates; cingulum 
almost circular; wide sulcus, extending into the epi-
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Figs 60–68. Peridiniopsis elpatiewskyi: (60) empty theca in ventral view, LM; (61, 62) epitheca in dorsal and almost apical view, LM; (63) 
ventral view, SEM; (64) dorsal view, SEM; (65) apical view, SEM; (66) detail of apical pore complex, SEM; (67) hypotheca in ventral view, 
showing sulcal plates, SEM; (68) antapical view. Scale bars 10 µm (Figs 61–65, 67, 68), 2 µm (Fig. 66).
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theca and reaching the antapex; apical pore protruded; 
brown–golden plastids; plates reticulated, with small 
warts and scattered pores; plate formula: Po, X, 4’, 7”, 
6c, 4s, 5’”, 2””. Length: 20–36 µm; width: 16–27 µm.
Occurrence: localities 30, 32, 33, 35, 36, 42. It was 
observed at various periods of the year, especially in 
quarry lakes.
Comments: Peridinium pygmaeum Lindemann was 
proposed as being a P. elpatiewskyi “in miniature”, 
22 µm long (Lindemann 1918), while P. elpatiewskyi 
is 30–45 µm long (Lefèvre 1932). The dimensions of 

the population found in this study include the measure-
ments given for both species. Some authors have con-
sidered these species as conspecific (Popovský & Pfi-
ester 1990; Ascencio et al. 2015). Differences in size 
are common among different populations of the same 
dinoflagellate species. Moreover, we did not find mor-
phological evidence for discrimination between the 
specimens described in this study and larger P. elpa-
tiewskyi cells from literature (compare Figs 60–68 with 
those illustrated in Senzaki & Horiguchi 1994; Hansen 
& Flaim 2007; Carty 2014 or Ascencio et al. 2015).

Figs 69–77. Peridiniopsis cf. kevei: (69) living cell, LM; (70) fixed cell, LM; (71) empty epitheca in ventral view, LM; (72) epitheca in dorsal 
view, showing plate 1a, epifluorescence LM; (73) hypotheca in ventral view, showing narrow sulcus and antapical plates, LM; (74) ventral 
view, SEM; (75) apical view, SEM; (76) dorso–lateral view, SEM; (77) detail of ventral cingular area, showing serrated lists. Scale bars 10 µm.
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Distribution in Brazil: the only record of this spe-
cies in Brazilian waters is from Amazonas (Uherkov-
ich & Rai 1979) as ‘P. elpatiewskyi forma (“minor”)’. 
P. pygmaeum was also reported for the same region 
(Uherkovich 1976, 1981; Uherkovich & Rai 1979). 
This is the first record for southern Brazil.

Peridiniopsis cf. kevei Grigorszky et Vasas in Grig-
orszky (1999, p. 31, figs 23, 24, SEM plates: figs 
3–10) Figs 69–77
Bi–conical cells; epi– and hypotheca equal in size; hy-
potheca with a horn–like projection of variable length, 
formed by the antapical plates; cingulum almost circu-
lar, with short and indented lists; narrow and shallow 
sulcus, not reaching the antapex; apical pore projected; 
numerous brown–golden plastids; plates smooth, with 
scattered pores; plate formula: Po, X, 3’, 1a, 6”, ?c, ?s, 
5’”, 2””. Length: 26–45.7 µm; width: 23.5–38 µm.
Occurrence: localities 7, 9, 17, 18. It was observed at 
various periods of the year.
Comments: Peridiniopsis kevei has priority in rela-
tion to P. corillionii Leitão, Ten–Hage, Mascarell 
et Couté and P. rhomboides Krakhmalny, with basis 
in the valid publication of this name in Grigorszky’s 
thesis according to ICN (Grygorszky 1999, see also 
discussion in Hansen & Flaim 2007). The populations 
observed here had some important differences from 

the P. kevei recorded in Europe (Grigorszky et al. 
2001; Leitão et al. 2001; Krakhmalny 2002; Hansen 
& Flaim et al. 2007). In P. kevei, cells are dorsoven-
trally flattened, plate ornamentation is reticulate and 
plate 1a is four–sided (Grigorszky et al. 2001), while 
P. cf. kevei observed here was almost circular in the 
cingulum, it had smooth plates and plate 1a was five– 
or six–sided, never quadrangular (Figs 71, 72, 75). 
Moreover, the apical pore in P. kevei is usually hidden 
by elevated apical plates edges, with 3’ margin often 
higher than 2’ one, giving the impression that the pore 
is oriented to the left (Grigorszky et al. 2001; Leitão et 
al. 2001; Krakhmalny 2002). In P. cf. kevei, the apical 
plates borders formed a collar around of the apical pore 
complex (Figs 71, 75). Finally, the hypothecal exten-
sion observed in P. kevei is excentrical and formed by 
plate 1””. In P. cf. kevei this prolongation is formed 
by the two antapical plates (Figs 73, 74). Such differ-
ences lead to uncertainties about the true relationship 
between these taxa. More detailed studies are need for 
an accurate identification of P. cf. kevei.
Distribution in Brazil: P. corillioni was cited for State 
of Goiás, but without figures or description (Nabout 
& Nogueira 2007). In South America, Iltis & Couté 
(1984) recorded in Bolivia one taxon very similar in 
shape to our material, which they identify as “P. wis-
consinense ?”. No other record of P. kevei has been 

Figs 78–82. Peridinium gatunense: (78) living cell, (n) nucleus, LM; (79) empty theca in ventral view, LM; (80) ventral view, SEM; (81) apical 
view, SEM; (82) antapical view, SEM. Scale bars 10 µm.

Figs 83–87. Peridinium volzii var. Cinctiforme: (83) empty theca in ventral view, LM; (84) theca with atypical variation in tabulation, showing 
1” linked to 7”, LM; (85) ventral view, SEM; (86) dorsal view, SEM; (87) antapical view, SEM. Scale bars 10 µm.
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found. A more extensive survey of these forms is need-
ed.

Peridinium gatunense Nygaard in Ostenfeld & 
Nygaard (1925, p. 10, figs 5–10) Figs 78–82
Cells spherical, epi– and hypotheca equal in size; cin-
gulum median, descending, often with wide lists; sul-
cus shallow, not extending into the epitheca; numerous 
golden–brown plastids throughout the cell; nucleus 
central; eyespot not observed; thick plates with reticu-
lated surface, each reticule containing a pore; plate for-
mula: 4’, 3a, 7”, ?c, ?s, 5’”, 2””. Length: 30–46.7 µm; 
width: 36–51 µm.
Occurrence: localities 1, 2, 3, 6, 7, 8, 9, 10, 11, 14, 
16, 18, 19, 20, 26, 27, 28, 29, 32, 35, 39. This widely 
distributed species was present in all seasons.
Comments: the taxonomy of this worldwide distribut-
ed species has been very stable (Popovský & Pfiester 
1990). Along its taxonomic history, six infraspecific 
taxa were described for P. gatunense, primarily differ-
entiated by general shape, size, and plate ornamenta-
tion (Lefèvre 1932; Krakhmalny et al. 2014). How-
ever, “P. gatunense var. zonatum (Playfair) Lefèvre”, 
a variety attributed to this species (Lefèvre 1932), is 
an improper combination, since P. zonatum (Playfair) 
Playfair 1920 is an earlier legitimate name in the same 
rank as P. gatunense (Art. 11.4, McNeill et al. 2012). 
P. zonatum can be distinguished from P. gatunense by 
having more rounded cells, a narrower 1a plate, and 
plates ornamented by irregular ribs arranged side by 
side on each plate (Playfair 1912). Although the thecal 
ornamentation was not considered reliable to distin-
guish species by Popovský & Pfiester (1990), it is not 
appropriate at this moment to make any nomenclatural 
change without studying the relationship of both taxa 
based on molecular data. To preserve stability in this 
name, for now we consider P. zonatum a separate spe-
cies.
Distribution in Brazil: P. gatunense is the most re-
corded freshwater dinoflagellate in Brazil, found in all 
regions of the country (Odebrecht et al. 2015).

Peridinium volzii var. cinctiforme M. Lèfevre (1927, 
p. 122) Figs 83–87
Round cells, dorsoventrally flattened; epi– and hy-
potheca equal in size; cingulum median, descending, 
often with wide lists; wide sulcus, extending into the 
epitheca; numerous golden–brown plastids through-
out the cell (not shown); nucleus and eyespot not ob-
served; thick plates ornamented with ridges that form 
a reticulum, each cell of the reticulum containing 1–2 
pores; plate formula: 4’, 3a, 7”, ?c, ?s, 5’”, 2””. Length: 
36–54.8 µm; width: 30.6–52 µm.
Occurrence: localities 2, 7, 14, 17, 18, 25, 29, 35, 38. 
It was observed at various periods of the year.
Comments: there are two varieties and five forms, 
besides the typical variety (P. volzii Lemmermann var. 
volzii). They are distinguished by the different sym-

metry in plate 1’, presence or not of spines in the hy-
potheca, plate ornamentation and general shape of the 
cell (Lefèvre 1932, Huber–Pestalozzi 1950). A revi-
sion of this group is needed using modern tools to es-
tablish the phylogenetic relationships among taxa. For 
now, only morphological features are used in the in-
fraspecific differentiation, which is useful to record as 
accurately as possible the morphological details found 
in populations. In material from Paraná, P. volzii was 
identified at infraspecific level, as P. volzii var. cincti-
forme, distinguished from typical P. volzii especially 
by the asymmetric shape of the upper margins of plate 
1’, due to the difference in size of adjacent plates 2’ 
and 3’ (Lèfevre 1932). This feature showed little varia-
tion in the studied populations. P. volzii has been often 
confused with P. willei Huitfeld–Kaas, however these 
species are morphologically, ecologically (Olrik 1992) 
and genetically (Logares et al. 2007) distinct.
Distribution in Brazil: the majority of works that cite 
P. volzii do not use infraspecific level. The distribu-
tion of P. volzii varieties is therefore undetermined. P. 
volzii var. cinctiforme was confirmed in Minas Gerais 
(Borics et al. 2005) and in Rio de Janeiro (Huszar et 
al. 1988), São Paulo (Sant’Anna et al. 1989), and Rio 
Grande do Sul (Franceschini 1992) taking into account 
the illustrations provided. Some records of P. willei in 
Brazilian freshwaters may correspond to P. volzii in-
stead.

Tyrannodinium edax (A.J. Schilling) Calado (2011, 
p. 643, figs 1–3) Figs 88–94
Basionym: Glenodinium edax A.J. Schilling (1891, p. 206, pl. X, 
figs 23–24)
Elliptical cells; epitheca conical, similar size as the 
hypotheca; hypotheca round to conical, no spines ob-
served; cingulum slightly descending; narrow sulcus, 
not extending onto the epitheca nor reaching the an-
tapex; apical pore not protruded; plastids and eyespot 
absent; large nucleus located in hypocone and food 
items in epicone; plates smooth, with scattered pores; 
plate formula: Po, X, 4’, 6”, ?c, ?s, 5’”, 2””. Length: 
18.7–29.1 µm; width: 15.3–25.1 µm.
Occurrence: localities 2, 4, 6, 8, 14, 17, 18, 23, 27, 34, 
41. It was observed at various times.
Comments: Tyrannodinium berolinense (Lemmer-
mann) Calado, Craveiro, Daugbjerg et Moestrup, 
type species of the pfiesteracean freshwater genus 
Tyrannodinium Calado, Craveiro, Daugbjerg et 
Moestrup, should be regarded as synonym of T. edax 
according to Calado (2011).
Distribution in Brazil: this characteristic species is re-
corded for first time in Brazilian freshwaters.

Immobile dinoflagellates

Tetradinium javanicum G.A. Klebs (1912, p. 408, 
444, figs 11, pl. X, fig. 3) Figs 95–97
Tetrahedral cells, with 2 spine–like projections at each 
angle; one angle prolonged into a stalk ending in an 
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Figs 88–94. Tyrannodinium edax: (88) fixed cell, showing large nucleus (n), food vacuoles (arrowheads) and apical pore (Po, arrow), LM; (89, 
90) tabulation of epi– and hypotheca, respectively, in epifluorescence LM; (91) apical view, SEM; (92) dorso–lateral view of epitheca, SEM; 
(93) hypotheca in ventral view, SEM; (94) hypotheca in lateral view, SEM. Scale bars 10 µm.
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adhesive disk, by which the cell attaches to filamentous 
green algae; numerous discoid green plastids through-
out the cell. Length: 40.8–61.7 µm; width: 20–34.2 
µm; stalk: 9.2–12.5 µm.
Occurrence: only in locality 21. This species has been 
found once in November 2011.
Comments: five species are validly published in Te-
tradinium Klebs: T. javanicum, T. minus Pascher, T. 
intermedium Geitler, T. chiastosporum Harris and 
T. simplex Prescott. Recognition of these species as 
distinct entities or as taxonomic synonyms varies with 
authors (Popovský & Pfiester 1990, Carty 2014). In 
original publications, T. javanicum was characterized 
by having cells with two spines in each angle and at-
tached by stalk (Klebs 1912). T. minus was depicted 
with one spine in each angle (Popovský & Pfiester 
1990). T. intermedium was distinguished from T. ja-
vanicum in Popovský & Pfiester (1990) by having 
more concave sides, but this feature is not readily rec-
ognized in the illustrations. T. chiatosporum was char-
acterized by having no stalk (Harris 1940), but it also 
seems to be variable in the same species. Finally, T. 
simplex is a small form, with one spine at each angle 
and only two plastids (Popovský & Pfiester 1990). The 
phylogenetic relationships among them need to be re-
vised. Our specimens fit T. javanicum circumscription, 
which is also the oldest name and the type species of 
the genus. 
Distribution in Brazil: recorded from São Paulo 
(Bicudo & Skvortzov 1968), Rio de Janeiro (Menezes 
1995), and Rondônia (Albuquerque & Menezes 1997). 
This is the first record from southern Brazil.

Stylodinium globosum G.A. Klebs (1912, p. 410, 
445, fig. 12 A–C) Fig. 98
Roundish cells, with one stalk ending in an adhesive 
disk by which the cell attaches to filamentous green 
algae; numerous yellowish–brown plastids throughout 
the cell. A large red body present in the region oppo-
site to the stalk insertion. Length: 28.3 µm; width: 25.8 
µm; stalk: 10.8 µm.
Occurrence: only in locality 21. This species was 
found once in November 2011.
Comments: a number of species and genera related to 
Stylodinium G.A. Klebs were described, but, as in Te-
tradinium, there is no consensus on their relationships. 
According to Bourrelly (1970) species can be distin-
guished by cell shape, stalk length and the morphology 
of plastids and pyrenoids. However, Popovský & Pfies-
ter (1990) considered all to be a broad morphological 
variation of the species S. globosum. Our taxon fits the 
original concept of S. globosum (Klebs 1912).
Distribution in Brazil: four species of Stylodinium 
were identified in the States of Rio de Janeiro and São 
Paulo: S. cerasiforme Pascher, S. lindemannii Bau-
meister, S. tarnum Baumeister (Bicudo & Skvortzov 
1968), and Stylodinium globosum (Menezes 1995). A 
new species of Dinopodiella Pascher, D. baumeisteri 

Bicudo et Skvortzov, was described from São Paulo 
(Bicudo & Skvortzov 1968). The illustrations of these 
taxa in Bicudo & Skvortzov (1968) apparently show 
morphological variants of S. globosum. This is the first 
record in southern Brazil.

This study presented new data about freshwater dino-
flagellate diversity in southern Brazil. The Paraná flora, 
still largely unknown, revealed high species richness 
when compared to other Brazilian states with a high 
number of dinoflagellate records, including Rio de Ja-
neiro, São Paulo, Minas Gerais, and Rio Grande do Sul 
(Odebrecht et al. 2015). We believe that the dinofla-
gellate flora of the Paraná is still far from complete, 
since a number of environments were not sampled. 
Twelve taxa are here cited for the first time in southern 
Brazil, and three of them are new records for Brazilian 
freshwaters. Dinoflagellates were particularly common 
in quarry lakes (especially Peridiniopsis spp.) and ur-
ban lakes, where taxa with more restricted occurrence 
(H. nasutum, G. uliginosa, P. centenniale and immo-
bile taxa) were found. Finally, three taxa found in this 
study could not be precisely identified, namely two 
morphospecies into Parvodinium umbonatum/incon-
spicuum complex and Peridiniopsis cf. kevei, and more 
detailed studies are needed to understand the relation-
ship among these taxa and those already described.
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