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New records of testate lobose amoebae (Protozoa, Arcellinida) for the
Upper Paraná River floodplain.
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ABSTRACT: New records of testate lobose amoebae (Protozoa, Arcellinida) for the Upper Paraná River
floodplain. Until the present study, 91 infrageneric testate amoebae taxa were recorded in
the plankton of the Upper Paraná River f loodplain.  This study aimed to descr ibe and
i l lustrate new testate amoebae taxa for this f loodplain, as well  as to contr ibute to the
knowledge of the biodiversity and distribution of these organisms in Brazilian freshwater
ecosystems. Sampling was performed each trimester during 2000 and 2002, and semesterly
during 2003 and 2004, in lot ic and lent ic environments of this f loodplain.  Subsurface
samples were taken from the pelagic region; 600 L of water were filtered for each sample
using a motorized pump and 68 µm mesh plankton net. In the present study, 24 taxa of six
families were described and illustrated. The Difflugiidae family exhibited the highest species
richness (14 taxa), followed by Arcellidae and Centropyxidae (3 taxa each family). Eleven
taxa were found only in lentic environments, six in lotic environments, and seven in both
environments. Among taxa, Arcella vulgaris f . elegans, Difflugia amphoralis var. globosa,
D. helvet ica var.  mult i lobata,  D. lobostoma var. tuberosa, D. muri formis f .  cruci lobata,
D.  parva,  and D. ventricosa f. recticaulis represent the first records in Brazil.
Key-words: testate amoebae, zooplankton, floodplain, Paraná River.

RESUMO: Novos registros de amebas testáceas (Protozoa, Arcellinida) para a planície de inundação do
alto rio Paraná. Até o momento foram registrados 91 táxons infra-genéricos de amebas
testáceas no plâncton da planície de inundação do alto r io Paraná. Dessa forma, este
trabalho teve como objetivo, descrever e ilustrar novos táxons de tecamebas para essa
planície, bem como contribuir para o conhecimento sobre a biodiversidade e a distribui-
ção desses organismos em ambientes aquáticos continentais brasileiros. As coletas fo-
ram realizadas tr imestralmente, no período 2000  a 2002 e, semestralmente, em 2003 e
2004, em ambientes lóticos e lênticos dessa planície. As amostragens foram feitas à sub-
superfície da região pelágica, sendo filtrados 600 litros de água por amostra, com auxilio
de moto-bomba e rede de plâncton com 68 µm de abertura de malha. Neste trabalho,
foram descri tos e i lustrados 24 táxons, distr ibuídos em seis famíl ias. Dif f lugi idae foi a
mais especiosa (14 táxons), seguida por Arcellidae e Centropyxidae (3 táxons cada). Onze
táxons foram encontrados apenas em ambientes lênticos, seis foram registrados somente
em ambientes lót icos e sete nos dois t ipos de ambientes.  Dentre os táxons,  Arcel la
vulgar is f . elegans, Di f f lugia amphoral is var. globosa , D. helvet ica var. mult i lobata, D.
lobostoma var. tuberosa, D. muriformis f. crucilobata, D. parva e D. ventricosa f. recticaulis
representam o primeiro registro para o Brasil.
Palavras chave: tecamebas, zooplâncton, planície de inundação, rio Paraná.

Introduction

The term ‘ testate lobose amoebae’ is
g iven to  those amoebae (Protozoa,
Arcel l inida) whose cytoplasm is enclosed
wi th in a d iscrete test  or  shel l .  These
organisms are present in a wide range of
mois t  and f reshwater  habi ta ts  (Ogden &
Hedley, 1980). According to Hardoim (1997),
testate amoebae are important contributors
to energy flow and nutrient cycling through
direct consumption of microorganisms and
detr i tus.

Some authors suggest  that  the
presence of testate amoebae in plankton
must be ascribed to hydrodynamic proces-
ses, as organisms drift from the bottom and
marginal vegetat ion (Green, 1975; Lena &
Zaidenwerg,  1975) .  Never theless,  recent
s tudies found h igh densi t ies of  these
organisms in the p lankton compartment ,
suggest ing that  they must  occur  in  th is
envi ronment  in  some phase of  the i r  l i fe
cycles. In addition, these studies revealed
predictable patterns of testate amoebae that
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are typically associated with the structure
and composition of other planktonic groups
(Velho et  al., 2003).

In  Braz i l ,  pr imary s tud ies of  tes ta te
amoebas in plankton samples were carried
out by Daday (1905), Prowazek (1910), and
Cunha ( 1913 ,  1916 ) ,  focus ing main ly  on
taxonomy and species distribution. Roughly
60 years la ter ,  these organisms were
examined in plankton samples of  varzea
lagoons f rom the Suia Missu River
watershed,  S ta te  o f  Mato Grosso,  wi th
concentrations on taxonomic and ecological
aspects (Green,  1975) .  S ince 1990,  these
organisms have been inc luded more
f requent ly  in  s tud ies of  the p lankton ic
communi ty ,  inc luding species r ichness,
composition, and abundance (Dabés, 1995;
Velho & Lansac-Tôha,  1996;  Velho et a l . ,
1996, 2003, 2004; Lansac-Tôha et al., 2000,
2004a, 2004b; Panarelli et al., 2003; Cardo-

so & Motta Marques, 2004; Fulone et  al . ,
2005) .

These la ter  s tud ies recorded 91
in f ragener ic  taxa of  these protozoans in
p lankton f rom the Upper  Paraná River
floodplain (Lansac-Tôha et al., 2004a, 2004b).
This study aimed to describe and illustrate
new testa te  amoebae taxa f rom th is
floodplain, as well as to contribute to the
knowledge about  the occurrence and
distribution of these organisms.

Material and methods

Sampling was performed every three
months dur ing 2000 and 2002,  and
semesterly during 2003 and 2004, in lotic
and lentic environments of the Upper Paraná
R ive r  f l oodp la in  ( 22 °40 ’  -  22 °50 ’  S  and
53°10 ’ -  53°40’W) (Fig. 1 ) .

Figure 1: Study area and sampling sites in the Upper Paraná River floodplain. RPAR: Paraná River; RBAI:
Baía River;  RIVI :  Iv inheima River;  CIPO: Ipoi tã Channel ;  CCUR: Curutuba Channel ;  BPAU: Pau
Veio Backwater; LGAR: Garças Lagoon; LPAT: Patos lagoon; LFEC: Fechada Lagoon; LGUA: Guaraná
Lagoon; LVEN: Ventura Lagoon; and LOSM: Osmar Lagoon.
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Th is  s tudy  was  based  on  samp les
taken at 12 sampling stat ions, distr ibuted
among th ree  r i ve rs  (Pa raná ,  Ba ía ,  and
Iv inhe ima ) ,  two  channe ls  ( I po i t ã  and
Curu tuba ) ,  th ree  l agoons  connec ted
permanently to main rivers (open lagoons),

th ree  lagoons wi thout  connec t ions  to  a
ma in  r i ve r  bu t  assoc ia ted  w i th  i t  by
g roundwate r  ( i so la ted  l agoons ) ,  and  a
backwater ( lent ic environment formed by
sed imen t  se t t l emen t  a t  one  r i ve r  bank )
(Table I) .

Table I: List of the sampling environments in the High Paraná River floodplain: classification category (r=
r iver ,  c= channel ,  b= backwater ,  o l= open lagoon, and i l=  isolated lagoon) ,  environment type
(lo=lotic and le=lentic) , area, and mean depth.

Samples were obtained at the pelagic
region subsurface using a motorized pump
and plankton net (68 µm mesh size) to filter
600 l i te rs  for  each sample .  Af terwards ,
samples were fixed with formaldehyde (4%)
buffered with calcium carbonate. Analyses
were made in Sedgwick-Raf ter  chambers
with an optical microscope. Exemplars were
removed from samples and set up in slides
with glycerin for posterior identification. The
taxonomic classi f icat ion used was based
on that  proposed by Loebl ich & Tappan
(1964) .

F igures f rom di f ferent  species
presented were e laborated f rom images
acquired with a digi tal  camera (CoolSnap
Pro) and image capture system (ImagePro
express) coupled to an optical microscope
(Olympus BX51).

The s tud ied mater ia l  is  s tored in  a
collection of the Zooplankton Laboratory of
Núcleo de Pesquisas em L imnologia ,
Ictiologia and Aquicultura (Nupélia) of Uni-

vers idade Estadual  de Mar ingá ,  S ta te  o f
Paraná.

Results and discussion

ARCELLIDAE Ehrenberg, 1830

Arcella arenaria Greeff, 1866
(Pl. I, Fig. 1)
Pénard, 1902:406; Deflandre, 1928:247-

249, figs. 293-297; Chardez, 1967: pl. I, fig.
18; Ogden & Hedley, 1980: 24, .pl., figs. A-
E.; Ogden, 1984: 242.

Synonyms: Arcella aureola Maggi, 1888.
Arcella microstoma Pénard, 1890.

Description: From the apical view, the
she l l  i s  c i r cu la r  and  p resen ts  two
concen t r i c  c i rc les ;  the  ou te rmos t  c i rc le
corresponds to the bucal  tube br im and
the  inner  rep resen ts  the  aper tu re .

Environment Category Type System Area (ha) Mean depth 
(m) 

Rivers      
Paraná r lo Paraná - 4.0 

Ivinheima r lo Ivinheima - 3.9 

Baía r lo Baía - 3.2 

Channels      
Ipoitã c lo Ivinheima - 3.2 

Curutuba c lo Baía - 2.7 

Backwater      
Pau Véio b le Paraná   3.0  1.8 

Open lagoons      
Garças ol le Paraná  14.10 2.0 

Dos Patos ol le Ivinheima 113.80 3.5 

Guaraná ol le Baía    4.20 2.1 

Isolated 
lagoons 

     

Osmar il le Paraná      0.006 1.1 

Ventura il le Ivinheima  89.80 2.16 

Fechada il le Baía    7.50  2.46 
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Lateral ly, the dorsal shell face is divided.
The pseudostome is  smal l ,  c i rcu lar,  and

f requen t l y  su r rounded  by  po res .  She l l
color is brown.

  * Bucal depth measure was possible only for two specimens, as analyzed organisms presented a very
dark color, making measurement diff icult .

Comments: This is a rare species and
occurred at low densities. It was recorded
in both lotic (Baía and Ivinheima Rivers) and
lentic (Ventura lagoon) environments. It was
recorded in Brazil only in moss samples in
the States of Rio de Janeiro (Wailes, 1913)
and Paraná (Hoogenraad & Groot, 1951), and
in plankton samples of the Cuiabá River,
State of Mato Grosso (Silva-Neto, 2001).

pH: 6.2-7.2; Dissolved Oxygen (%): 79.4-
97 .3 ;  Conduct iv i ty  ( µs.cm - 1) :  27.7 -  59.5 ;
Temperature (0C): 18.4-27.2.

Arcel la  g ibbosa  var. mi t r i fo rmis
Deflandre, 1928

(Pl. I, Fig. 2 )
Def landre,  1928:  230,  f igs .  208-218;

Chardez, 1967: pl .  I ,  f ig .  15;  Grospietsch,
1972: 8; Vucetich, 1973a: 291, pl. I, fig.5.

Synonyms: Arcella vulgaris  Leidy, 1879
? Arcella mitrata var. angulata Playfair,

1918.

Description: In lateral view, dorsal shell
face is  near ly  hemispher ic  wi th  marked
undulations. It differs from the typical form
by the absence of an expansion in its oral
part .  Maximum diameter is located in the
midd le  o f  she l l  he igh t .  The  o ra l  f ace
exh ib i t s  a  c i r cu la r  pseudos tome wi th  a
wel l -developed bucal  tube.  The color  of
the shell is dark brown.

Comments: This species was found at low
abundance in the Iv inheima River and in
Osmar lagoon. It was recorded in Brazil only
in  the Sta te  o f  Mato Grosso in  p lankton
samples of  the Cuiabá River  (S i lva -Neto,
2001) .

pH: 5.4-6.7; Dissolved Oxygen (%): 40.5-
79 .8 ;  Conduct iv i ty  ( µs.cm - 1) :  34 .5 -64.2 ;
Temperature (0C): 26.9-31.8.

Arcel la vulgar is f .  elegans Def landre,
1928

(Pl. I, Fig.  3)
Def landre,  1928:  222,  f igs .  171 - 172;

Chardez, 1967, pl. I, fig. 11; Grospietsch, 1972:
9-10; Vucetich, 1978: 85.

Description: Laterally, the dorsal face of
the shell is high and regular. It differs from
the typical form by presenting, in the late-
ral view, an expansion in the oral part which
develops a brim. The aperture is circular
with a well-developed bucal tube.

 Measurements (µm) 

Authors Shell  
diameter   

Shell  
height   

Pseudostome  
diameter 

Bucal  
depth 

   Deflandre (1928) 70-91 25-38 14-18 8-11 

   Ogden & Hedley (1980) 79-130 21-50 22-28 - 

   Ogden (1984) 99 30 16 - 

   Present study (6 shells) 90-105 12-35 18-26 6-8* 

 

 Measurements (µm) 

Authors Shell  
diameter   

Shell  
height   

Pseudostome  
diameter 

Bucal  
depth 

Deflandre (1928) 60-88 52-72 17-28 10-18 

Vucetich (1973a) 80-95 65-90 18-26 12-18 

Present study (4 shells) 74-82 54-58 23-26 10-15 

 

 Measurements (µm) 

Authors Shell  
diameter   

Shell  
height   

Pseudostome  
diameter 

Bucal  
depth 

Deflandre (1928) 126-145 62-73 30-40 17-24 

Vucetich (1978) 157-166 84-86 36,7-41 - 

Present study (4 shells) 174-195 74-105 38-50 25-33 
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Plate I: Fig. 1. Arcella arenaria, lateral view; Fig. 1a. apical view; Fig. 2. A. gibbosa var. mitriformis, lateral
view; Fig. 2a. dorsal view; Fig. 2b. apical view; Fig. 3.  A. vulgar is f .  elegans, apical view; 3a.
lateral view.
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Comments: This taxon was recorded only
in lentic environments (Guaraná and Patos
lagoons and Pau Véio backwater). It is the
first record of the taxon in Brazil.

pH: 6.1-6.5; Dissolved Oxygen (%): 55.7-
78 .8 ;  Conduct iv i ty  ( µs.cm - 1) :  26 .7 -69.7 ;
Temperature (0C): 19.1-29.8.

CENTROPYXIDAE Deflandre, 1953

Centropyxis aerophila var. sphagnicola
Deflandre, 1929

(Pl. II, Fig. 4 )
Deflandre, 1929: 333-334, f igs. 25-30;

Chardez, 1967: pl. I I ,  f ig. 47; Grospietsch,
1972: 11; Vucetich, 1973a: 319, pl. VII ,  f ig.
60; Schönborn, 1975: fig. 3j; Mitchel, 2003:
1-2.

Description: It differs from C. aerophila
because, from a frontal view, it has a circu-
lar shape and in the lateral view, the shell
is lower than the typical form. Laterally, the
shell narrows slightly towards the anterior
region.  The pseudostome is invaginated,
oval, and sub-terminal. The shell revetment
is made of a few quartz particles.

Comments: All examined individuals had
dimensions greater than those observed in
the literature. It is a rare species with low
densities. The taxon was only registered in
lent ic environments (Fechada and Osmar
lagoons). It was recorded in Brazil only in
plankton samples of the Cuiabá River in the
State of Mato Grosso (Silva-Neto, 2001), and
macrophyte samples of the Jequit inhonha
River  bas in ,  Minas Gera is  S ta te  (Souza,
2005) .

pH: 6.1-6.3; Dissolved Oxygen (%): 45.7-
86 .5 ;  Conduct iv i ty  ( µs.cm - 1) :  20 .4 -64.2 ;
Temperature (0C): 19.1-31.8.

Centropyxis gibba Deflandre,1929
(Pl. II, Fig. 5)
Deflandre, 1929: 357-358, figs. 118-120;

Schönborn, 1975, fig. 3c, m.

Description: In frontal view, the shell is
e l l ip t ica l  and i r regular .  Pseudostome is
eccentric and elliptical. Laterally, the dorsal
face is  very h igh,  suddenly nar rowing
towards the aperture. The posterior part of
the she l l  i s  ornamented wi th  a  var iab le
number of spines which are distributed at
d i f ferent  he ights .  The revestment  of  the
shell has sand particles of variable sizes.

Comments:  C. gibba is a rare species
with low densi t ies,  occurr ing only in the
Ivinheima River. Some individuals observed
by Def landre ( 1929)  exh ib i ted d ia tom
frustu les in  the shel l .  In  Braz i l ,  i t  was
recorded by Si lva-Neto (2001) in plankton
samples of the Cuiabá River in the State of
Mato Grosso,  and by Souza (2005)  in
macrophyte samples of the Jequit inhonha
River basin, Minas Gerais State.

pH: 6.8-7.4; Dissolved Oxygen (%): 79.4-
94 . 1 ;  Conduct iv i ty  ( µs.cm - 1) :  35 .5 -41 .7 ;
Temperature (0C): 19.7-20.0.

Centropyxis spinosa (Cash, 1905)
(Pl. II, Fig. 6)

Deflandre, 1929: 353-354, figs. 108-111;
Chardez, 1967. pl. II, fig. 9; Grospietsch, 1972:
12, fig. 13; Lena & Zaidenwerg, 1975, pl. I,
f ig .  1 ;  Ogden & Hedley,  1980: 62,  pl .  XX,
f igs .  A -D;  Lena,  1983,  p l .  2 ,  f igs .  13 - 16 ;
Fenchel, 1987, fig. 9. 4a; Hardoim, 1997: 222,
fig. 72.; Alekperov & Snegovaya, 2000: 140,
fig. 1o; Mitchel, 2003: 1-2.

Synonym: Cent ropyxis  aculeata  var.
spinosa Cash, 1905

Description: In frontal view, the shell is
ovo id  or  c i rcu la r,  and composed of
exogenous part icles, al though part of the

 Measurements (µm) 

Authors Shell  
length 

Shell  
breadth 

Shell  
height 

Pseudostome 
length 

Deflandre (1929) 49-66 25-37  - - 

Vucetich (1973a) 50-52 - - 28-35 

Present study (5 shells) 90-95 87-90 51-56 36-38 

 

 Measurements (µm) 

Authors Shell 
length  

Shell  
breadth 

Shell 
height 

Pseudostome 
length 

Spines 
length 

Deflandre (1929) 9 6-114 85-95 87-95 - - 

Present study (2 shells) 102-120 88 67-70 33-55 30-33 
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Plate II:  Fig. 4.Centropyxis aerophila var. sphagnicola, ventral view; Fig. 4a. lateral view; Fig. 5. C. gibba,
ventral view; Fig. 5a. lateral view; Fig. 6. C. spinosa, lateral view; 6a. ventral view; Fig. 7. Plagiopyxis
call ida, lateral view; Fig. 7a. ventral view; Fig. 7b. pseudostome.
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shel l  can be const i tuted only by organic
mater ia l .  La tera l ly ,  C.  spinosa  is  low,
narrowing towards the anterior region. The
poster ior part  of the shel l  is ornamented

with spines of variable length and number,
and  distr ibuted at di f ferent heights.  The
pseudostome is approximately circular and
eccentr ic.

Comments: This taxon is f requent but
w i th  l ow dens i t i es .  I t  occu r red  i n  l o t i c
(Paraná,  Iv inheima, and Baía Rivers)  and
len t i c  env i ronmen ts  (Gua raná  and  Ga r -
ças lagoons and Pau Véio backwater ) .  I t
was registered in Brazi l ,  in the states of
R io  G rande  do  Su l  (To r res ,  1996 ) ,  Ma to
G r o s s o  ( H a r d o i m  &  H e c k m a n ,  1 9 9 6 ;
Hardo im,  1997 ;  S i l va -Ne to ,  2001 ) ,  M inas
G e r a i s  ( S o u z a ,  2 0 0 5 ) ,  a n d  P a r á
(Rober tson et  a l . ,  in  prep. ) .

pH :  6 . 0 - 7 . 0 ;  D i sso l ved  Oxygen  (% ) :
2 7 . 8 - 9 4 . 0 ;  C o n d u c t i v i t y  ( µs . cm - 1 ) :  2 8 . 2 -
55.7 ;  Temperature  ( 0C) :  17 . 1 -26 .1 .

PLAGIOPYXIDAE Bonnet, 1959

Plagiopyxis callida Pénard, 1910
(Pl. II, Fig.7 )
Pénard, 1910: 252, f ig. 1; Grospietsch,

1958: 321; Vucetich, 1973a: 323, pl. IX, fig.
68 .

Description: Ventrally, the profile of the
shel l  is  near ly  c i rcu lar  wi th  a  d iameter
greater  than length .  In  la tera l  v iew, the
dorsal face is round. The ventral shell wall
suddenly invaginates,  narrowing towards
the aperture and almost touching the dorsal
wall. The aperture is narrow and elongate.

Comments: Shell dimensions found in the
present  s tudy were greater  than those
observed in  the l i te ra ture .  I t  was a rare
species reg is tered only in  one lo t ic
environment (Ipoitã channel). In Brazil, this
species was recorded in the Cuiabá River,
Mato Grosso State (Silva-Neto, 2001) and in
the Jequit inhonha River basin,  Minas Ge-
rais State (Souza, 2005).

pH: 7.2;  Dissolved Oxygen (%) :  56.9;
Conduct iv i ty  (µs.cm - 1) :  56.9 ;  Temperature
(0C): 29.8.

DIFFLUGIIDAE Awerintzew, 1906

Difflugia acutissima Deflandre, 1931
(Pl. III, Fig. 8)

Def landre,  193:  84,  p l .  X I I ,  f igs .  1 -3 :
Gauthier -L ièvre & Thomas, 1958: 317, f ig.
40a-d; Chardez, 1967, pl. IV, f ig. 15; Dioni,
1970;  211 -212,  p l .  I I I ,  f ig .  27;  Ogden &
Zivkovic, 1983: 342-344, f ig. 1 ;  Todorov e
Golemansky, 1998: 84 e 86; Dabés & Velho,
2001: 303; Golemansky et al., 2005, fig. 6.

Description: Lateral ly,  the shel l  is
approximately fusiform, ending in a short
horn. The shell widens progressively from
the posterior region to the aperture. The
pseudostome is circular with a collar few
evidenced. Shell revetment is composed of
sand particles of variable size with smaller
particles in the aperture region and terminal
horn. The shell has hyaline coloration.

 Measurements (µm) 
Authors Shell 

length 
Shell 

breadth 
Pseudostome 

length 
Grospietsch (1958) 69-72 59-64 - 

Vucetich (1973a) 65-85 70-85 - 

Present study (1 shell) 95 105 52 

 

 Measurements (µm) 
Authors Shell 

height 
Shell 

diameter  
Pseudostome  

diameter 
Gauthier-Lièvre & Thomas (1958) 190-233 100-110 40-45 

Dioni (1970) 200-220 85-100 40-45 

Present study (1 shell) 220 133 61 

 

 Measurements (µm) 

Authors Shell  
length  

Shell  
breadth  

Shell 
height  

Pseudostome 
length  

Spines  
length  

Deflandre (1929) 120-140 30-40 - - - 

Ogden & Hedley (1980) 105-141 84-137 - 27-51 - 

Present study (10 shells) 73-133 70-128 26-51 30-56 20-46 
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Comments: D.  acut iss ima  was a  ra re
species reg is tered only in  one lent ic
environment (Osmar lagoon). It was recorded
before in Brazil in plankton and macrophytes
samples of the São Francisco River basin,
Minas Gera is  Sta te (Dabés,  1995,  1999;
Dabés & Velho,  2001 )  and in p lankton
samples of one lake of Rio Grande do Sul
State (Cardoso & Motta Marques, 2004).

pH: 6.0;  Dissolved Oxygen (%) :  27.8;
Conduct iv i ty  (µs.cm - 1) :  46.8 ;  Temperature
(0C): 17.1.

D i f f lug ia  amphora l is  var .  g lobosa

Gauthier-Lièvre & Thomas, 1958
(Pl. III, Fig. 9)
 Gauthier-Lièvre & Thomas, 1958: 300-

301, fig. 29a,b,c.; Chardez, 1967, pl. V, fig.
5; Ogden, 1984: 244.

Description: Laterally, the shell is ovoid
and slightly elongate. I t  exhibits a dilated
collar that expands towards the exterior. It
differs from D. amphoralis by presenting a
regular  round base.  The pseudostome is
circular and the shell is covered by sand
particles of variable size; collar has smaller
part icles.

Comments: D. amphoralis var. globosa is
a rare taxon, recorded in only one lent ic
environment (Pau Véio backwater). It is the
first recorded in Brazil.

pH: 6.5;  Dissolved Oxygen (%) :  75.2;
Conduct iv i ty  (µs.cm - 1) :  60.8 ;  Temperature
(0C): 29.8.

Dif f lugia angulostoma Gauthier -L ièvre
& Thomas, 1958

(Pl. III, Fig. 10)

Gauthier -Lièvre & Thomas, 1958: 253-
254, fig. 1; Vucetich, 1973a: 303, pl. III, fig.
27 .

Description: The globular shell is covered
with var iable mater ia l ,  such as sand and
quartz part ic les embedded in transparent
cement. It has smaller particles surrounding
an aperture which, in lateral view, exhibits
a s inuous contour.  The pseudostome is
large and approximately pentagonal.

Comments: D. angulostoma exemplars
exh ib i ted approx imate ly  pentagonal
aper tures in  accordance wi th  Gauth ier -
L iévre & Thomas (1958) .  Vucet ich (1973a)
observed ind iv iduals  wi th  hexagonal
apertures. It is a rare species recorded only
in the Baía River. In Brazil, it was registered
in macrophyte samples in Rio Grande do
Sul (Torres, 1996) and Minas Gerais States
(Dabés & Velho,  2001 ) ,  and in  p lankton
samples of Mato Grosso State (Si lva-Neto,
2001) .

pH: 6.3;  Dissolved Oxygen (%) :  82.5;
Conduct iv i ty  ( µs.cm - 1) :  21 .9 ;  Tempera ture
(0C): 20.7.

Di f f lug ia  b icrur is  Gauth ier -L ièvre &
Thomas, 1958

(Pl. III, Fig. 11)
Gauthier-Lièvre & Thomas, 1958: 328,

fig. 45d-p; Todorov & Golemansky, 1998: 86;
Golemansky et al., 2005, fig. 8.

Description: In lateral view, the shell has
an oval contour and is elongate. In frontal
v iew,  the shel l  exh ib i ts  near ly  para l le l
f lanks. Each side terminates in a straight
and tubular horn. The horns are separated
by an arch. In apical view, the aperture is
c i rcu lar.  The shel l  revetment  compr ises
small, orderly stones.

Measurements (µm) 
Authors Shell 

height 
Shell  

diameter 
Pseudostome  

diameter 
Gauthier-Lièvre & Thomas (1958) 60-95 60-95 30-45 

Vucetich (1973a) - 50-60 17,5-20 

Present study (2 shells) 65-70 60-65 30 

 

Measurements (µm) 
Authors Shell 

height 
Shell  

diameter 
Pseudostome  

diameter  
Gauthier-Lièvre & Thomas (1958) 180-228 105-120 50-75 

Present study (1 shell) 187 134 59 
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Comments: D. bicruris is a rare species
registered only in the Baía River and in a
lagoon associated with this river (Guaraná
lagoon). A unique record of this species in
Braz i l  was made by S i lva -Neto (2001 )  in
plankton samples of the Cuiabá River, Mato
Grosso State.

pH: 5.8-6.3; Dissolved Oxygen (%): 70.3-
82 .5 ;  Conduct iv i ty  ( µs.cm - 1) :  21 . 1 -21 .9 ;
Temperature (0C): 19.3-20.7.

Difflugia difficil is Thomas, 1955
(Pl. III, Fig. 12)
Thomas,  1955:  354,  p l .  I ,  f igs .  4 -5 ;

Gauthier-Lièvre & Thomas, 1958: 282-283,
f ig.  16a-c; Chardez, 1967, pl .  IV, f ig.  22;
Godeanu, 1971, fig. 1e; Lena & Zaidenwerg,
1975, pl. IV, fig. 4; Ogden & Zivkovic, 1983:
349, fig. 5; Todorov & Golemansky, 1998: 86.

Description: Viewed laterally, the shell
has an ova l  contour  ending in  a
protuberance few evident. In apical view,
the shell has a circular section. The flanks
converge toward the aperture,  forming a
small collar. Shell aperture is circular and
coated with exogenous material embedded
in hyaline cement.

Comments: It is a rare species recorded
only in one lent ic  envi ronment (Guaraná
lagoon). D. difficilis was registered in Brazil
in plankton samples of the Peruaçu River
by Dabés (1999) ,  in macrophyte samples
from the Jequit inhonha River basin of Mi-
nas Gerais State (Souza, 2005), and by Sil-
va-Neto (2001) in the Cuiabá River in Mato
Grosso State.

pH: 6.2;  Dissolved Oxygen (%) :  78.8;
Conduct iv i ty  (µs.cm - 1) :  28.2 ;  Temperature
(0C): 26.5.

Di f f lug ia  he lvet ica  var. mul t i lobata
Gauthier-Lièvre & Thomas, 1958

(Pl.III , Fig.13 )
Gauthier -Lièvre & Thomas, 1958: 260-

261, fig. 4.

Description: In lateral view, the shell is
g lobular and t ransparent  wi th a d iscrete
collar. The shell revetment is very specific,
represented by nearly ovoid disks. In apical
view, the aperture exhibits six irregular and
few deep lobes.

Comments: The specimens observed had
similar measurements, being dist inct only
in the aperture measurement.  I t  is a rare
taxon in the study area, recorded in only
one lentic environment (Osmar lagoon). I t
is the first record in Brazil.

pH: 6.0;  Dissolved Oxygen (%) :  27.8;
Conduct iv i ty  (µs.cm - 1) :  46.8 ;  Temperature
(0C): 17.1.

D i f f lug ia  lobostoma  var. cornuta

Gauthier-Lièvre & Thomas, 1958
(Pl. IV, Fig. 14)
Gauthier-Lièvre & Thomas, 1958: 267,

pl. IX, fig. H; Fulone et al., 2005, fig. 3.

Description: Seen laterally, the shell has
an ovoid contour. Shell revetment contains
exogenous mater ia l .  In  apica l  v iew, the
pseudostome has three lobes and present
a few evident collar. The base of the shell
exhibits two empty, short horns.

Measurements (µm) 
Authors Shell height 

(without spine) 
Spine 
length  

Shell 
diameter  

Pseudostome 
diameter 

Gauthier-Lièvre & Thomas (1958) 158-160 30-33 77-86 33-35 

Present study (1 shell) 152 20 90 50 

 

Measurements (µm) 
Authors Shell  

height  
Shell  

diameter  
Pseudostome 

diameter 
Gauthier-Lièvre & Thomas (1958) 90-100 53-63 18-20 

Present study (1 shell) 108 84 36 

 

Measurements (µm) 
Authors Shell  

height 
Shell  

diameter 
Pseudostome 

diameter 
Gauthier-Lièvre & Thomas (1958) 68-120 60-87 15-30 

Present study (3 shells) 90-92 90-92 28-38 
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Plate III:  Fig. 8. Difflugia acutissima, lateral view; Fig. 9. D. amphoralis var. globosa, lateral view; Fig. 9a.
apical view; Fig. 10. D. angulostoma, lateral view; 10a. apical view; Fig. 11 D. bicruris, lateral
view; Fig. 11a. frontal view; Fig. 12. D. di f f ic i l is ,  lateral view Fig. 12a. apical view; Fig. 13. D.
helvetica var. multi lobata, lateral view; Fig. 13a. apical view.
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Comments: All individuals presented two
horns in the shell base. Gauthier-Lièvre &
Thomas (1958) found specimens with two
and three horns. This taxon was registered
in lo t ic  ( Iv inhe ima River )  and lent ic
environments (Guaraná and Osmar lagoons),
a lways a t  low f requency.  A un ique
occurrence in Brazil was made in plankton
samples of two streams in the São Paulo
State (Fulone et al., 2005).

pH: 6.0.-6.8 Dissolved Oxygen (%): 27.8-
79 .4 ;  Conduct iv i ty  ( µs.cm - 1) :  33 .5 -46.8 ;
Temperature (0C): 17.1-20.1.

D i f f lug ia  lobostoma  var. tuberosa

Gauthier-Lièvre & Thomas, 1958
(Pl. IV, Fig. 15)
Gauthier-Lièvre & Thomas, 1958: 268,

pl. IX,  fig. I.

Description: Viewed laterally, the shell
is nearly circular and sl ight ly f lattened in
the pseudostome region. Tubercles for all
shell .  The pseudostome has three regular
lobes without a col lar .  How typical form,
the  co l l a r  absence  pe rmi t s  to  obse rve ,
la tera l ly ,  the inc is ion character is t ic  f rom
lobes .  The  she l l  i s  coa ted  w i th  s tones
embedded  in  a  ye l low and  s inuous
cement .

Comments: The specimens observed
always had three lobes. Gauthier-Lièvre &
Thomas (1958)  observed individuals with
three and four  lobes.  Th is  taxon was
reg is tered in  lo t ic  (Ba ía  and Iv inheima
Rivers)  and lent ic environments (Guaraná
lagoon)  a t  low f requency.   I t  is  the f i rs t
record in Brazil.

pH: 6.1-7.1; Dissolved Oxygen (%): 70.5-
95 .8 ;  Conduct iv i ty  ( µs.cm - 1) :  26 . 1 -49 .1 ;
Temperature (0C): 19.1-27.2.

Difflugia microclaviformis (Kourov, 1925)
(Pl. IV, Fig. 16)
Gauthier-Lièvre & Thomas, 1958: 347,

f ig .  55a-b ( l ike D.  oblonga  var.
microclaviformis); Chardez, 1967, pl. III, fig.
13 ( l ike D. oblonga  var. microclaviformis) ;

Stepánek, 1967, fig. 10.2, 10.4, 10.5, 10.7-8,
11.1; Ogden, 1983: 35-38, f ig. 24; Ogden &
Zivkovic, 1983: 356; Dabés & Velho, 2001:
303, fig. 4c.

Synonym: D i f f lug ia  oblonga  var.
microclaviformis Kourov,1925

Description: La tera l ly ,  the she l l  i s
e longate wi th an approximately pyr i form
contour ,  s l ight ly  wider  a t  the base and
narrowing towards the anterior region. The
shell base has a l itt le rounded spine. The
shel l  is coated with a few sand part icles
embedded in a t ransparent  cement .  The
pseudostome is circular, provided of a small
col lar.

Comments: D. microclaviformis was found
in lotic (Baía River and Curutuba Channel)
and lentic environments (Garças lagoon), but
at low density. In Brazil, i t was registered

by Dabés & Velho (2001 )  in  per iphyton
samples of one marginal lagoon of São Fran-
cisco River, Minas Gerais State and by Sou-
za (2004) ,  in  p lankton samples of  lo t ic

Measurements (µm) 
Authors Shell height  

(without spine) 
Spine 
length  

Shell  
diameter 

Pseudostome 
diameter  

Gauthier-Lièvre & Thomas (1958) 95-120 10-12 72-90 25-40 

Fulone et al. (2005) 81 - 60 - 

Present study (4 shells)  80-95 8-12 60-69 15-20 

 

Measurements (µm) 
Authors Shell 

height 
Shell  

diameter  
Pseudostome  

diameter 
Gauthier-Lièvre & Thomas (1958) 80-140 70-110 18-32 

Present study (4 shells) 133-166 102-148 33-55 

 

Measurements (µm) 
Authors Shell 

height 
Shell  

diameter 
Pseudostome 

diameter  
Gauthier-Lièvre & Thomas (1958) 190-215 75-95 18-25 

Present study (4 shells) 190-225 67-80 28-30 
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environments of the Araguari River basin.
pH: 6.5-7.5; Dissolved Oxygen (%): 78.4-

99 . 1 ;  Conduct iv i ty  ( µs.cm - 1) :  26 .5 -67.6 ;
Temperature (0C): 21.2-26.6.

D i f f lug ia  mur i formis  f .  c ruc i lobata
Gauthier-Lièvre & Thomas, 1958

(Pl. IV, Fig. 17)
Gauthier-Lièvre & Thomas, 1958: 272,

pl. X, figs. d-e.

Description: In lateral view, the shell is
nea r l y  sphe r i ca l  w i th  regu la r
protuberances, similar to the typical form.
Pseudostome contains four regular lobes.
It has an evident collar with waves which
ind ica te  pseudos tome lobes .  The  she l l
reve tmen t  compr i ses  regu la r  sand
par t ic les ,  wh ich  a re  smal le r  a round the
pseudos tome.

Measurements (µm) 
Authors Shell 

height 
Shell 

diameter 
Collar 
height 

Pseudostome 
diameter 

Gauthier-Lièvre & Thomas (1958) 119-149 100-150 3-10 43-50 

Present study (1 shell) 102 75 7 22 

 

Comments: The specimen observed here
exhib i ted character is t ics  repor ted by
Gauthier -L ièvre & Thomas (1958)  but  had
inferior dimensions. It is a rare taxon, found
in only one lent ic  envi ronment (Guaraná
lagoon). It is the first record in Brazil.

pH: 6.2;  Dissolved Oxygen (%) :  78.8;
Conductivity (µs.cm-1): 28.2; Temperature (0C):
26.5.

Diff lugia nebeloides Gauthier-Lièvre &
Thomas, 1958

 (Pl. IV, Fig. 18)
Gauthier -L ièvre & Thomas, 1958: 341-

342, fig. 54

Description: Laterally, the shell is slim and
pyriform. It has a circular pseudostome. The
base of the shell has a larger diameter than
the anterior region. The shell is coated with
a fine and delicate chitinous membrane that
is transparent with particles of variable size
which are also transparent.

Meausrements (µm) 
Authors Shell  

height 
Shell  

diameter 
Pseudostome 

diameter  
Gauthier-Lièvre & Thomas (1958) 165-210 - - 

Ogden (1984) 168-224 77-103 24-40 

Present study (2 shells) 138-151 84-85 25-26 

 
Comments: D.  nebeloides  exhib i ted

characteristics reported by Gauthier-Lièvre
&  Thomas ( 1958 )  bu t  had  g rea te r
dimensions.  I t  was recorded in only one
len t ic  env i ronment  (Guaraná lagoon ) .  In
Brazil, it was recorded in plankton samples
of the Cuiabá River, Mato Grosso State (Sil-
va-Neto,  2001) .

pH: 5.8;  Dissolved Oxygen (%) :  70.5;
Conduct iv i ty  ( µs.cm - 1 ) :  21 . 1 ;  Tempera tu re
(0C): 19.3.

Diff lugia parva (Thomas, 1954)
(Pl. IV, Fig. 19)
Thomas ,  1954 :  258 ,  p l .  3 ,  f i g .  1 ;

Gauthier-Lièvre & Thomas, 1958: 345-346,
fig. 55c, d ( l ike Diff lugia oblonga var. par-
va); Schönborn, 1965: 303, fig. 7a; 1975:131,
1k  ( l i ke  D i f f l ug ia  ob longa  var .  pa rva ) ;

Chardez, 1967, pl. III, fig. 5 (like D. oblonga
var. parva) ;  Lena, 1983, pl .  3, f ig.  13 ( l ike
D. pyriformis f. parva ); Ogden, 1984: 250,
f igs.  21 -22.

Synonyms: Diff lugia oblonga var. parva
Thomas, 1954

 D .  p i r i f o rm is var .  pa rva  Cha rdez  e
Decloi t re ,  1973

Description: Viewed laterally, the shell
has a pyriform contour. In apical view, the
shell has a circular section. The posterior
region of the shel l  is s l ight ly larger than
the anter ior  region.  The pseudostome is
near ly  c i rcu lar .  The shel l  is  coated wi th
large, angular sand particles that normally
exceed the shell contour, especially in the
anter ior region.
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Plate IV: Fig. 14. Difflugia lobostoma var. cornuta, apical view; Fig. 14a. lateral view; Fig. 15. D. lobostoma
var. tuberosa, apical view; Fig. 15a. lateral view; Fig. 16. D. microclaviformis, lateral view; Fig.
17. D. muriformis f. crucilobata, lateral view; Fig. 17a. apical view; Fig. 18 e 18a. D. nebeloides,
lateral view; Fig. 19. D. parva, lateral view; Fig. 19a. apical view.
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Comments: A rare species found in lotic
( Ivinheima River)  and lent ic environments
(Osmar  lagoon ) .  I t  i s  the  f i r s t  record  in
Brazi l .

pH :  6 . 1 -6 .7 ;  D isso lved  Oxygen  (% ) :
45.7-77.8;  Conduct iv i ty (µs.cm - 1) :  46.0-48-
9; Temperature ( 0C): 20.1-30.7.

Di f f lugia ventr icosa  Def landre,  1926
(Pl. V, Fig. 20)
De f landre ,  1926 :  520 ,  f i gs .  6 -7 ;

Gauthier -Lièvre & Thomas, 1958: 322, f ig.
43 ;  Chardez ,  1967,  p l .  IV,  f ig .  7 ;  Ogden,

1983 :  4 1 ,  f i g .  27 ;  1984 :  254 ;  Todo rov  &
Golemansky, 1998: 87.

Description: Lateral ly ,  the shel l  has a
pyr i form contour .  The anter ior  reg ion of
the  she l l  i s  near ly  cy l indr ica l ,  w iden ing
suddenly to form an ovoid body. The shell
base has a curved conical spine. Circular
pseudos tome w i thou t  co l l a r .  The she l l
revetment is transparent with a few thick
mine ra l  pa r t i c l es  f i xed  in  a  ch i t i nous
membrane.

Measurements (µm) 
Authors Shell  

height 
Shell  

diameter 
Pseudostome 

diameter  
Gauthier-Lièvre & Thomas (1958) 165-210 - - 

Ogden (1984) 168-224 77-103 24-40 

Present study (2 shells) 138-151 84-85 25-26 

 

Measurements (µm) 
Authors Shell  

total height  
Spine 
length 

Shell  
diameter  

Pseudostome 
diameter  

Gauthier-Lièvre & Thomas (1958) 160-184 - 55-60 25-28 

Ogden (1984) 221-237  191-219 85-114 

Present study (2 shells) 237-242 25 80-90 30 

 
Comments: Rare species found only in

the Baía River. I t  is the second record in
Braz i l ,  hav ing  been  found  be fo re  in
sediment samples of Pantanal do Poconé,
Mato Grosso State (Hardoim & Heckman,
1996 ) .

pH: 6.3;  Dissolved Oxygen (%) :  82.5;
Conduct iv i ty  ( µs.cm - 1) :  21 .9 ;  Tempera ture
(0C): 20.7.

Difflugia ventricosa f. recticaulis Dioni,
1 970

(Pl. V, Fig. 21)
Dioni, 1970: 216, pl. II , f ig. 18.

Description: I t  d i f fers f rom the typical
fo rm in  tha t  the  base  sp ine  i s
proport ional ly greater  in re lat ion to tota l
she l l  length .  The pseudostome conta ins
sma l l  and  i r regu la r  s tones ;  some lack
these stones. The shell is transparent with
a few sand particles. Particles are frequent
in the neck.

Measurements (µm) 
Authors Shell  

total height  
Spine 
length 

Shell  
diameter 

Pseudostome 
diameter  

Dioni (1970) 350 50-80 110 50 

Present study (1 shell) 221 67 60 21 

 
Comments: This taxon was found in only

one lentic environment (Guaraná lagoon). It
is the first record in Brazil.

pH: 5.8;  Dissolved Oxygen (%) :  65.7;
Conduct iv i ty  (µs.cm - 1) :  27.7 ;  Temperature
(0C): 25.4.

LESQUEREUSIIDAE Jung, 1942

Netzelia oviformis (Cash, 1909)
(Pl. V, Fig. 22)

Oye 1931: 59, f ig. 4 ( l ike Dif f lugia
oviformis), Gauthier-Lièvre & Thomas, 1958: :
273, fig. 9a-e ( like D. oviformis); Grospietsch,
1958: 319 ( like D. oviformis); Chardez, 1967,
pl. IV, fig. 46 ( like D. oviformis); Vucetich,
1975: 110-111, fig.11 ( like D. oviformis); Ogden,
1979: 206; Ogden & Hedley, 1980: 150, pl.
LXIV, figs. A-D ( like D. oviformis); Ogden &
Meisterfeld, 1989: 123-126; Hardoim, 1997: 255,
fig. 89; Missawa, 2000, pl. VI, fig. 64; Dabés
& Velho, 2001: 303.
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Synonym: Difflugia oviformis Cash, 1909.

Description: Laterally, the shell has an
ovoid contour. The revetment of the shell
is of endogenous nature, incorporating ir -

regular plates in a transparent cement. The
pseudostome exhibits four lobes rounded
by a thick br im of organic cement.  Short
collar.

Measurements (µm) 
Authors Shell 

height 
Shell  

diameter 
Pseudostome 

diameter  
Gauthier-Lièvre & Thomas (1958) 65-120 30-90 15-30 

Ogden & Hedley (1980) 79-87 57-67 25-26 

Present study (1 shell) 192 174 61 

 
Comments: N .  ov i formis  exhib i ted

characteristics similar to those reported in
the l i terature but had greater dimensions.
The specimen observed exhib i ted four
lobes.  Gauth ier -L ièvre & Thomas ( 1958)
observed ind iv idua ls  wi th  four  and f ive
lobes.  Ogden & Hedley ( 1980)  observed
specimens with three and four lobes. This
species was found in  on ly  one lent ic
environment (Guaraná lagoon). In Brazil, i t
was found in sediment samples of Rio Gran-
de do Sul State (Cardoso & Motta Marques,
2003, like Diff lugia oviformis), in sediment
and aquatic macrophyte samples of Panta-
na l  do Poconé of  Mato Grosso Sta te
(Hardoim & Heckman, 1996; Hardoim, 1997),
in plankton samples of  the Cuiabá River
(Missawa,  2000;  S i lva -Neto ,  2001 ) ,  in
macrophyte samples of one marginal lagoon
from the São Francisco River basin in Mi-
nas Gerais State (Dabés & Velho, 2001), and
in plankton samples of Curuá-Una reservoir
in Pará State (Robertson et al., in prep.).

pH: 5.8;  Dissolved Oxygen (%) :  70.3;
Conduct iv i ty  ( µs.cm - 1 ) :  21 . 1 ;  Tempera tu re
(0C): 19.3.

Netzelia wailesi  (Wailes, 1912)
(Pl. V, Fig. 23)
Wai les,  1912:  124 ( l ike Di f f lug ia

tuberculata var. minor) ;  Gauthier -L ièvre &
Thomas,  1958:  280-281 ,  f ig .  14c -e ( l ike
Di f f lug ia  tubercu la ta  var. minor ) ;  Ogden,
1980:130, 133, f ig.  23-25 ( l ike D. wai lesi ) ;
Hardoim, 1997: 260-261, fig. 91;  Meisterfeld,
2000: 850, fig. 56.

Synonyms: Di f f lug ia  tubercu la ta  var.
minor  Wailes, 1912.

D. oviformis Netzel, 1972.
D. wailesi Ogden, 1980.

Description: Ovoid and transparent shell
coated wi th  quar tz  par t ic les  and d ia tom
frustules embedded in an organic cement.
Pseudostome polygonal with four bevels.
Short collar with a base strangulation.

Measurements (µm) 
Authors Shell 

height 
Shell  

diameter 
Pseudostome  

diameter 
Gauthier-Lièvre & Thomas (1958) 70-120 50-70 20-25 

Hardoim (1997) 52-96 52-68 20-32 

Present study (1 shell) 162 118 51 

 
Comments: Gauth ier -L ièvre & Thomas

(1958) observed individuals with nearly he-
xagonal  pseudostomes.  Ogden ( 1980)
observed exemplars  wi th  f ive and s ix
bevels. Species dimensions observed in this
study were larger than those observed by
Gauth ier -L ièvre & Thomas ( 1958)  and
Hardoim (1997) ,  however the proport ions
among them were similar to those in the
literature. Although N. wailesi had exhibited
characteristics similar to those reported in
the literature our specimens showed greater
d imensions.  Found in  on ly  one lent ic

environment (Fechada lagoon). In Brazil, it
was recorded in moss samples from Rio de
Janei ro ,  (Wai les ,  1913 )  and in  p lankton
samples from Rio Grande do Sul State (Car-
doso & Motta Marques, 2004), both similar
to Difflugia tuberculata var. minor.

pH: 5.5;  Dissolved Oxygen (%) :  56.2;
Conduct iv i ty  ( µs.cm - 1) :  21 .7 ;  Tempera ture
(0C): 25.4.

HYALOSPHENIIDAE Schulze, 1877
Nebela penardiana Deflandre, 1936
(Pl.V, Fig. 24)
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Plate V: Fig. 20. Difflugia ventricosa, lateral view; Fig. 21. D. ventricosa f. recticaulis, lateral view; Fig. 22.
Netzelia oviformis, lateral view; Fig. 22a. apical view; Fig. 23. N. wailesi, lateral view; Fig. 23a.
apical view; Fig. 24. Nebela penardiana, frontal view; Fig. 24a. lateral view.
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Deflandre, 1936: 257-258, figs. 87-89 e
pl. XIX, f igs. 1-9, pl. XX, f igs. 1-2, 4-5 e 7;
Hoogenraad & Groot ,  1948:  39,  f ig .  15 ;
Gauthier- Lièvre, 1953: 349-350, fig. 13A-H;
Schönborn, 1966: 539, fig. 6 i -k; Godeanu,
1970, fig. 2d; Vucetich, 1973b, fig. 16; Ogden
& Hedley,  1980:  106,  p l .XL I I ,  f igs .  A-D;
Ogden, 1984: 258; Rhoden & Pitoni, 1999:
101, fig. 16; Mitchel, 2003:1-8.

Description: In  la tera l  v iew,  the shel l
i s  e longa te ,  py r i fo rm,  and  compressed .
The f lanks of  the shel l  converge toward
the  an te r i o r  r eg ion .  Pseudos tome  w i t h
o v a l  c o n t o u r ,  l a t e r a l l y  c o n c a v e  a n d
rounded  by  a  co l l a r.  She l l  coa ted  w i th
oval ,  c i rcular ,  and quadrangular  p lates.

Comments: N. penardiana was found only
in lot ic environments ( Ipoitã Channel and
Ivinheima River). Records of this species in
Braz i l  were made in sphagnum samples
from Rio Grande do Sul  State (Rhoden &
Pi ton i , 1999) ,  in  p lankton samples of  the
Cuiabá River in Mato Grosso State (Si lva-
Neto,  2001 ) ,  and in macrophyte samples
from the Jequit inhonha River basin in Mi-
nas Gerais State (Souza, 2005).

pH: 6.7-6.9; Dissolved Oxygen (%): 58.7-
77 .8 ;  Conduct iv i ty  ( µs.cm - 1) :  34 .4 -48.9 ;
Temperature (0C): 28.0-30.7.

Final considerations:

We described and i l lustrated 24 taxa,
distributed in six families. The Difflugiidae
Fami ly had the highest  species r ichness
(14 species). Arcell idae and Centropyxidae
conta ined 3 species each.  Among these
taxa, 11 were found only in lentic, six only
in  lo t ic ,  and seven in  both types of
envi ronment .  Arce l la  vu lgar is f .  e legans,
Di f f lug ia  amphora l is  var. g lobosa , D.
helvetica var. multilobata, D. lobostoma var.
tuberosa , D. muri formis f .  cruci lobata, D.
parva ,  and D.  ventr icosa  f .  rec t icau l is
represent the first records in Brazil.
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