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Abstract: The present survey investigated the influence of depth and rainfall on testate amoebae species
richness in plankton samples from two streams with different depths. Monthly samplings were performed
from April 2002 to March 2003. Using a conical plankton net (65 wm mesh), samples were obtained
through horizontal hauls at the subsurface in the pelagic region for 5 minutes. Twenty-one species were
sampled (20 in Talhado Stream and 14 in Talhadinho Stream). Moreover, Talhado Stream presented species
richness values statistically higher than Talhadinho Stream over the 12 months. The Spearman correlation
coefficient between the pluviometric data and the two streams showed a concordant increase in species
richness and the amount of rainfall in the sampling period. B-2 diversity values obtained for Talhado
(4.9%) and Talhadinho (6.8%) streams were low, showing a reduced alteration in species turnover over
the 12 sampling months. Our results suggest that alterations in current flow, determined by variations in
pluviometric indexes, as well as the interaction between the water column and the benthonic and littoral
compartments, intensified in shallower environments, are determinants in testate amoebae species richness
variations in lotic environments.
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Resumo: O presente estudo teve como objetivos investigar a influéncia da profundidade e da
pluviosidade sobre a riqueza de espécies de amebas testdceas no plancton de dois cérregos com diferentes
profundidades. Foram realizadas amostragens mensais de abril de 2002 a margo de 2003. As amostras
foram obtidas por meio de arrasto horizontal, 4 subsuperficie, na regido peldgica por um tempo fixo de
5 minutos, utilizando-se rede conica de plancton com 65 Um de abertura de malha. Foram registrados
21 tdxons de protozodrios testdceos nos dois corregos, sendo 20 para o cérrego Talhado e 14 para o cérrego
Talhadinho. O cérrego Talhado apresentou valores de riqueza de espécies estatisticamente maiores do que o
cérrego Talhadinho ao longo de doze meses de coleta. Além disso, o coeficiente de correlagao de Spearman
entre os dados pluviométricos e os resultados de ocorréncia das espécies nos dois corregos evidenciou um
aumento concordante da riqueza de espécies e a quantidade de chuva no periodo amostrado. Os valores de
diversidade 3-2 obtidos para os cérregos Talhado (4,9%) e Talhadinho (6,8%) foram baixos, evidenciando
uma reduzida alteragio, na composicio de espécies ao longo dos 12 meses de amostragem. Os resultados
sugerem que alteragoes na velocidade de corrente, determinadas pelas variagoes dos indices pluviométricos,
bem como a interagio entre a coluna de dgua e os compartimentos bentdnico e litorineo, intensificada
em ambientes mais rasos, sio determinantes nas variacoes dos valores de riqueza de espécies de amebas
testdceas de ambientes 16ticos.

Palavras-chave: ambientes 16ticos, tecameba, cérregos, pluviosidade, potamoplincton.
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1. Introduction

Surveys of planktonic communities in freshwater envi-
ronments have mainly dealt with lakes and reservoirs, while
plankton from lotic environments has been, as a rule, little
researched. In addition, most studies of these environments,
atleast in South America, are restricted to large rivers, while
plankton from streams has been systematically neglected.

Planktonic communities from rivers have a large
amount of components dragged from the sediment to the
water column, or coming from dammed areas connected
to the river. The few organisms considered true potamo-
plankton are continuously dragged by the water while their
populations develop (Margalef, 1983).

Obviously, the presence of planktonic organisms is
much more probable in large rivers (3" order or greater).
In such environments, stretches with low current low
and a great distance between banks permit a greater light
incidence and productivity, providing biotic and abiotic
features more favorable to plankton establishment than
low order rivers (less than 3™ order).

However, since the establishment of these microorgan-
isms depends on whether or not their reproductive rates ex-
ceed the displacement caused by the current flow (Margalef,
1983; Marzolf, 1990; Reynolds, 2000), r-strategist species
(e.g. testate amoebae and rotifers), presenting short life
cycles, are favored in smaller rivers, while the establish-
ment of other zooplankton groups (e.g. cladocerans and
copepods) is limited in such conditions.

In such lotic systems, the structure of microorganism
communities is strongly influenced by current flow (Viroux,
1997) and, according to Reynolds (2000), variations in
river flow exert a central role in the development of these
communities.

According to Junk et al. (1989), contrary to what is ob-
served in large rivers, where the hydrological regime follows
amore or less predictable pattern; the hydrological regime in
streams reflects the climate of the watershed area, and brings
about an irregular flooding pattern, with several peaks, since
it is strongly influenced by local precipitation.

Since flow performance is a selective factor, stream
organisms must adapt to attach, support the displacement
and use layers where this effect is reduced, and at same
time be able to obtain food from water flow (Lampert and
Sommer, 1997).

However, according to Viroux (1997), water flow is
not homogeneous through a transversal section of a lotic
environment. In addition, the sinuosity and the presence
of natural vegetation along the banks may furnish potential
shelter for organisms, thus hindering the quick displace-
ment downstream.

Margalef (1983) argued that the most important adapta-
tions for living in lotic environments are morphological. In
this sense, Velho et al. (2003) verified a relationship between
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shell shape of testate amoebae and the most favorable en-
vironment type for the establishment of their populations.
Species with hemispheric and spherical shells present op-
timum development in lentic environments, while species
with elongated shells and, mainly, flattened ones present
maximum abundances in lotic environments.

In spite of some studies emphasizing the great contri-
bution of testate amoebae to the species richness and total
density of plankton from lotic environments, ecological
and taxonomic researches focusing on these protozoans
are rare. Although there is an increase in the number of
studies in this area, those related to the occurrence and
geographic distribution of these organisms in Brazil are
scarce, and, according to Lansac-Toha et al. (2000) and
Velho et al. (2000), they tend to cover few geographical
regions.

Testate amoebae play an important role in terrestrial
and aquatic environments, due to their abundance, biomass
and energetic storage renewal (Arndt, 1993). With the
displacement of individuals from other compartments (e.g.
sediment and littoral vegetation), they become important
components in the species richness and total density of
plankton from lotic environments, despite being preferably
associated with these biotopes.

Therefore, due to the scarcity of information about
potamoplankton from small- sized environments, and con-
sidering the importance of current flow on the structure of
testate amoebae assemblages, this study aims to i) compare
testate amoebae species richness between two streams with
different depths, presupposing that in lotic and shallow en-
vironments, the influence of current flow on the assemblage
of microorganisms is greater than in deeper environments;
ii) measure the degree of temporal replacement of species
in both streams; and iii) compare the species composition
between these streams.

2. Material and Methods

The studied environments are located in the district of
Talhado (20°42’ S and 49° 18" W) in the municipality of
Sio José do Rio Preto, northwestern Sao Paulo State.

Talhado Stream, together with its tributary Talhadinho,
is a right bank tributary of the Preto River, which con-
stitutes one of the main rivers of the Turvo/Grande sub-
basin, and has great urban and rural importance for the
district of Talhado (Figure 1). There is domestic sewage
inflow in both streams. In addition, riparian vegetation
has been greatly altered by human intervention and, due
to its absence in some places, grass (mainly Sezaria sp.)
development has been observed. The most conspicu-
ous difference between the streams is depth, since the
Talhado Stream sampling stations presented a mean
depth of 0.45 m, while Talhadinho Stream had a mean
depth of 1.40 m.
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2.1. Data collection

Monthly samplings were carried out in two sampling
stations in each stream from April 2002 to March 2003.
Two sampling stations were chosen in each stream to de-
crease possible sampling errors due to the heterogeneous
distribution of the plankton in the water column. The
sampling stations between the streams are about 2 km
apart, while the stations within each stream are about 20 m
from each other.

Samples were obtained through horizontal hauls at the
subsurface in the pelagic region for 5 minutes, using a coni-
cal plankton net (20 cm diameter; 65 m mesh). Samples
were maintained in glass flasks and preserved in a 4%
formaldehyde solution buffered with calcium carbonate.

Organisms were identified using a Sedgwick-Rafter
chamber, common slides, an optical microscope and
a specialized bibliography (Deflandre, 1928, 1929;
Gauthier-Liévre and Thomas, 1958, 1960; Chardez,
1967; Vucetich, 1973; Ogden and Hedley, 1980; Velho
et al., 1996 and Velho and Lansac-Téha, 1996). Voucher
specimens are deposited in the collection of the Nupélia
zooplankton laboratory.

2.2. Dara analysis

Rainfall data (mm) from the study area (April 2002 to
March 2003) were provided by the Secretaria de Agricultura
e Abastecimento do Estado de Sdo Paulo.

Monthly data obtained in both sampling points of each
stream were combined (n =12 for each stream). We used the
Spearman Correlation Coefficient to measure the correlation
between the testate amoebae assemblages and the monthly
pluviometric level in Talhado and Talhadinho streams.
A positive significant correlation indicates that the presence
of testate amoebae in plankton from lotic environments can
be explained, in part, by organism displacement from sedi-
ment or fauna associated with littoral vegetation.

A #-test for dependent samples was used to test the
equality hypothesis of the species richness between the
two streams.

Grande River N

Talhadinhe
stream

Figure 1. Localization of the Talhado and Talhadinho streams in
Turvo/Grande sub basin.
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Species composition was compared between the two
environments (Talhado and Talhadinho streams) using
a Detrended Correspondence Analysis (DCA) (Hill and
Gauch, 1980) and an analysis of similarity (ANOSIM)
(Clarke, 1993).

To quantify the temporal change in species composition
(turnover) in both streams, the Beta diversity index (3-2)
(Harrison et al., 1992) was calculated. This index can be
used to measure how species composition changes along a
spatial or temporal gradient. The -2 was calculated using
the following equation:

B-2={[(S/o_ )-1]/(N-1)} x 100 (1)

max

where S is regional diversity (species number recorded in
each stream) and o the maximum value of alpha diversity
found in N sampling units.

3. Results

Twenty-one species were sampled. Talhado presented
20 species and Talhadinho 14 (Table 1). We observed two
well-defined pluviometric periods during the study period:
dry (April to October 2002) and rainy (November 2002
to March 2003) (Figure 2).

Table 1. Testate amoebae taxa sampled in Talhado and Talhadinho
streams during 12 studied months.

Taxa Talhado Talhadinho
TESTACEA
ARCELLIDAE
Arcella dentata Ehrenberg, 1838 + +
Arcella discoides Ehrenberg, 1843 + +
Arcella hemisphaerica Perty, 1852 - +
Arcella megastoma Pénard, 1902 + +
Arcella vulgaris Ehrenberg, 1830 + +
CENTROPYXIDAE
Centropyxis aculeata (Ehrenberg, 1838) + +
Centropyxis discoides (Pénard, 1890) + +
Centropyxis ecornis (Ehrenberg, 1841) + +
Centropyxis marsupiformis + -
(Wallich, 1864)
TRIGONOPYXIDAE
Cyclopyxis impressa (Daday, 1905) + +
Cyclopyxis kahli (Deflandre, 1929) +
DIFFLUGIIDAE
Difflugia corona Wallich, 1864 + +
Difflugia corona var. tuberculata + +
Vucetich, 1973
Difflugia corona var. ecornis + +
GL. and Th., 1958
Difflugia lobostoma Leidy, 1879 + +
Difflugia lobostoma var. cornuta + -

GL. and Th., 1958
Difflugia muriformis GL. and Th., 1958 +

Difflugia urceolata Carter, 1864 + +
Protocucurbitella coroniformis + -
GL. and Th., 1960

Cucurbitella madagascarensis +

GL. and 1960

LESQUEREUSIIDAE
Lesquereusia spiralis (Ehrenberg 1840) +
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The Spearman Correlation Coeflicient between the
pluviometric data and the two streams shows a concor-
dant increase in species richness and amount of rainfall
in the sampled period (n = 12 and 12; r = 0.60 and 0.67;
P = 0.038 and 0.016 for Talhado and Talhadinho streams,
respectively) (Figure 3).

In Talhado Stream, species richness changed be-
tween 2 and 13 species and showed a mean value of ap-
proximately 8 species. In Talhadinho Stream, the mean
value was 5 species, ranging from 2 to 8 species (Figure 4).
The results of the #-test for dependent samples showed that
species richness in Talhado Stream was significantly higher
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Figure 2. Monthly pluviometric level (mm) from April 2002 to

March 2003 in study area.
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Figure 3. Relationship between pluviometric level (mm) and spe-
cies richness sampled in a) Talhado, and b) Talhadinho streams.

Acta Limnol. Bras., 2008, vol. 20, no. 1, p. 29-34.

than in Talhadinho Stream over the 12 sampling months
(t=2.67; df =11; P =0.022).

Detrended Correspondence Analysis results showed a
difference in species composition between the two streams
(Figure 5). Talhado Stream presented 7 exclusive species
among the 21 sampled species, and all species sampled
in Talhadinho Stream were present in Talhado Stream.
Through an ANOSIM, concomitant with a DCA, we
verified a significant difference in species composition be-
tween the sampled environments (R = 0.287; P = 0.0211;
1000 randomizations).

B-2 diversity values obtained for Talhado (4.9%)
and Talhadinho (6.8%) streams were low, showing a re-
duced alteration in species turnover over the 12 sampling
months.

4. Discussion

In accordance with the assumption that in shallower envi-
ronments the interaction between the plankton compartment
and the sediment is more pronounced, we expected to find a
larger number of species in Talhado Stream. In fact, Talhado
Stream presented higher values of testate amoebae species
richness than Talhadinho Stream, corroborating the hypoth-
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Figure 4. Temporal variation of testate amoebae species rich-
ness (April 2002 to March 2003) in Talhado and Talhadinho
streams.
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esis that in shallower environments current flow promotes
a greater organism input from other compartments to the
plankton compartment. In a recent study focusing on testate
amoebae abundance in plankton from reservoirs located in
Parand State, Velho et al. (2004) observed a strong influence
of reservoir depth and other morphometric dimensions on
the composition and abundance of these protozoans. Testate
amoebae were recorded in 23 out of 30 sampled reservoirs,
and higher densities were found in those with hydrodynamic
features similar to lotic environments (high current flow, in
addition to reduced depth and dimensions). In the same
study, comparing the results seasonally, higher densities were
recorded in the dry period in most of the reservoirs. The
authors suggested that this result could be related to the fact
that these environments present a clear reduction in their
dimensions (depth and area) during the dry period, leading
to a greater influence of the benthonic compartment in the
water column.

Some studies such as Green (1963), Bonecker et al.
(1996) and Lansac-Toha et al. (1999) emphasize the im-
portance of current flow as one of the main intervenient
factors in patterns of composition, diversity and abundance
of the zooplankton community in lotic environments
(organism displacement from the sediment and lictoral
vegetation to the plankton compartment). Corroborating
these researches, the pluviometric level during the study
period was correlated with testate amoebae species richness
in both streams (Talhado and Talhadinho).

According to Lampert and Sommer (1997), water
fluctuation is a strong selective force in streams, because
extreme floods can mechanically disturb the stream bot-
tom and damage populations in this compartment, quickly
altering the sediment structure and destroying organism
habitats. Thus, the positive significant relationship between
the pluviometric level and species richness values can be
explained by the increase in the testate amoebae displace-
ment from the benthonic compartment, as well as the lit-
toral vegetation, to the water column due to the increase
in water flow caused by rainfall.

[3-2 diversity results obtained in Talhado and Talhadinho
streams were relatively low, showing that, although con-
spicuous changes in pluviometric level had been recorded,
remarkable changes in testate amoebae species composition
over the 12 studied months were not observed.

At first, this result seems contradictory. If the presence of
testate amoebae in stream plankton is mainly due to the dis-
placement of organisms associated with littoral vegetation
and sediment, we had expected to find a greater alteration
in species composition during the study period, considering
the stochastic nature of these displacements.

A factor that could explain the obtained result for 3-2
diversity is the eutrophication affecting the biota from the
studied streams (Fulone et al., 2005), reducing their diversity
and making the establishment of new species difficult, bring-

Acta Limnol. Bras., 2008, vol. 20, no. 1, p. 29-34.

ing on low temporal alteration in species composition. More-
over, diversity is rarely high in strongly selective environments
(Reynoldsetal., 1993). In the case of the studied streams, this
is mainly due to the limit imposed by the interference of the
physical environment. Succession can only occur when the
environment is stable. In the case of a variable environment,
the ecosystem is composed of species with a high reproductive
rate and few special requirements (Margalef, 1963).

Green (1963, 1975), Walker (1982) and Velho et al.
(1999) emphasized the influence of water flow on sediment
and littoral vegetation, carrying organisms from these com-
partments to the plankton compartment. In this way, the
water column acts as a collector of faunistic information from
all compartments in such environments, mainly when the
environments are shallow and small, intensifying the fauna
exchange among compartments (Lansac-Toha et al., 2004).

Thus, the variations found in the testate amoebae as-
semblages are, mainly, driven by losses of individuals from
assemblages in the streambed and littoral vegetation due
to displacements. These processes act to a greater or lesser
degree over months, and during the dry period (April to
October 2002) the main determining factor of these dis-
placements was depth. In this way, the shallower environ-
ment (Talhado) presented higher species richness values
than the deeper stream (Talhadinho). This also explains
the difference in species composition found between the
streams through the DCA. As regards the period with higher
pluviometric values (November 2002 to March 2003), the
displacement was greater in both environments due to the
increase in water flow caused by rainfall.

Acknowledgements

We thank our colleagues from the Laboratério Bdsico 111
(Centro Universitario de Rio Preto) and the scientific initiation
students from the Niicleo de Estudos Ambientais (NEA).
Special thanks are due to MSc José Antonio Arenas Ibarra,
MSc Nadson Ressye Simées, MSc Luis Alberto Espinola,
MSc Ciro Yoshio Joko and Dr. Claudia Costa Bonecker
for their valuable criticisms and suggestions. We also thank
MSc Erica Mayumi Takahashi for the English translation
of the manuscript.

References

ARNDT, H. A critical review of the importance of rhizopods
(naked and testate amoebae) and actinopods (Heliozoa) in
lake plankton. Mar. Microb. Food Webs, 1993, vol. 7, no. 1,
p. 3-29.

BONECKER, CC., BONECKER, SLC., BOZELLI, RL.,
LANSAC-TOHA, FA. and VELHO, LFM. Zooplankton
composition under the influence of liquid wastes from a
pulp mill in middle Doce river (Belo Oriente/MG-Brazil).
Arq. Biol. Tecnol., 1996, vol. 39, no. 4, p. 893-901.

CHARDEZ, D. Histoire naturelle des protozoaires thécamoebiens.
Bruxelles: Les Naturalistes Belges, 1967. p. 100



34 Fulone, L]. et al.

CLARKE, KR. Non-parametric multivariate analysis of changes
in community structure. Austral Ecology, 1993, vol. 18, no. 1,
p. 117-143.

DEFLANDRE, G. Le genre Arcella Ehrenberg. Morphologie-
Biologie. Essai phylogénétique et systématique. Arch.
Protistenkd., 1928, vol. 64, p.152-287.

DEFLANDRE, G. Le genre Centropyxis Stein. Arch. Protistenkd.,
1929, vol. 67, p. 322-375.

FULONE, L]J., LIMA, AE, ALVES, GM., VELHO, LEM.
and LANSAC-TOHA, FA. Composicio de amebas
testdceas (Protozoa-Rhizopoda) de dois cérregos do Estado
de Sdo Paulo, incluindo novos registros para o Brasil.
Acta Scientiarum, 2005, vol. 27, no. 2, p. 113-118.

GAUTHIER-LIEVRE, L. and THOMAS, R. Les genres
Difflugia, Pentagonia, Maghrebia et Hoogenraadia (Rhizopodes
Testaces) en Afrique. Arch. Protistenkd., 1958, vol. 103,
no. 1-2, p. 241-370.

GAUTHIER-LIEVRE, L. and THOMAS, R. Le genre
Cucurbitella Pénard. Arch. Protistenkd, 1960, vol. 104, no. 4,
p- 569-602.

GREEN, J. Zooplankton of the River Sokoto, the Rhizopoda
Testacea. Proc. Zool. Soc. Lond., 1963, vol. 141, no. 3,
p- 497-514.

GREEN, J. Freshwater ecology in the Mato Grosso, Central
Brazil, IV: Associations of testate Rhizopoda. /. Nat. Hist.,
1975, vol. 9, no. 5, p. 545-560.

HARRISON, §., ROSS, SJ. and LAWTON, JH. Beta diversity
on geographic gradients in Britain. /. Anim. Ecol., 1992,
vol. 61, no. 1, p. 151-158.

HILL, MO. and GAUCH, HG. Detrended Correspondence-
Analysis: An Improved Ordination Technique. Vegeratio,
1980, vol. 42, no. 1-3, p. 47-58.

JUNK, WJ., BAYLEY, PB. and SPARKS, RE. The flood pulse
concept in river-floodplain ecosystems. In: Dodge D.P. (ed).
Proceedings of the International Large River Symposium. Caz.
Spec. Publ. Fish. Aquat. Sci., 1989, vol. 106, p. 110-117.

LAMPERT, W. and SOMMER, U. Limnoecology: the ecology
of lakes and streams. Oxford: Oxford University Press, 1997.
382 p.

LANSAC-TOHA, FA., VELHO, LFM. and BONECKER,
CC. Estrutura da comunidade zooplanctdnica antes e apds a
formacio do reservatério de Corumbd — GO. In: HENRY,
R. (ed). Ecologia de Reservatérios: Estrutura, Funcio e
Aspectos Sociais. Botucatu: Universidade Estadual Paulista,
1999. p. 349-374.

LANSAC-TOHA, FA., VELHO, LFM., ZIMMERMANN-
CALLEGARI, MC. and BONECKER, CC. On the
occurrence of testate amoebae (Protozoa, Rhizopoda) in
Brazilian inland waters. I. Family Arcellidae. Acta Scientiarum,
2000, vol. 22, no. 2, p. 355-363.

LANSAC-TOHA, FA., BONECKER, CC. and VELHO,
LFM. Composition, species richness and abundance
of the zooplankton community. In: THOMAZ, SM.,
AGOSTINHO, AA. and HAHN, NS. (eds.). 7he upper
Parand river and its floodplain: physical aspects, ecology
and conservation. Lieden: Backhuys Publishers, 2004.
p- 145-190.

MARGALEF, R. On certain unifying principles in ecology.
American Naturalist, 1963, vol. 97, no. 897, p. 357-374.

Acta Limnol. Bras., 2008, vol. 20, no. 1, p. 29-34.

MARGALEEFE R. Limnologia. Barcelona: Ediciones Omega,
1983. 1010 p.

MARZOLE GR. Reservoirs as Environments for Zooplankton.
In: THORNTON, KW., KIMMEL, BL. and PAYNE, FE.
(eds). Reservoir limnology: Ecological Perspectives. New York:
Willey-Intercience, 1990. p. 195-208.

OGDEN, CG. and HEDLEY, RH. An atlas of freshwater testate
amoebae. Oxford: Oxford University Press, 1980. 222 p.
REYNOLDS, CS., PADISAK, J. and SOMMER, U. Intermediate
disturbance in the ecology of phytoplankton and the
maintenance of species diversity: a synthesis. Hydrobiologia,

1993, vol. 249, no. 1-3, p. 183-188.

REYNOLDS, CS. Hydroecology of river plankton: the role of
variability in channel flow. Hydrol. Process., 2000, vol. 14,
no. 16-17, p. 3119-3132.

VELHO, LFM. and LANSAC-TOHA, FA. Testate amoebae
(Rhizopodea-Sarcodina) from zooplankton of the high
Parand river floodplain, state of Mato Grosso do Sul, Brazil:
I1. Family Difflugidae. Stud. Neotrop. Fauna Environ., 1996,
vol. 31, no. 3-4, p. 179-192.

VELHO, LFM., LANSAC-TOHA, FA. and SERAFIM-
JUNIOR, M. Testate amoebae (Rhizopodea-Sarcodina)
from zooplankton of the righ Parand river floodplain, state
of Mato Grosso do Sul, Brazil: I. Families Arcellidae and
Centropyxidae. Stud. Neotrop. Fauna Environ., 1996, vol. 31,
no. 1, p. 135-150.

VELHO, LFM., LANSAC-TOHA, FA. and BINI, LM. Spatial
and temporal variation in densities of testate amoebae in
the plankton of the Upper Parana River floodplain, Brazil.
Hydrobiologia, 1999, vol. 411, no. 1, p. 103-113.

VELHO, LFM., LANSAC-TOHA, FA., BONECKER, CC. and
ZIMMERMANN-CALLEGARI, MC. On the occurrence
of testate amoebae (Protozoa, Rhizopoda) in Brazilian
inland waters. II Families Centropyxidae, Trigonopyxidae
and Plagiopyxidae. Acta Scientiarum, 2000, vol. 22, no. 2,
p- 365-374.

VELHO, LEM., LANSAC-TOHA, FA. and BINI, LM. Influence
of environmental heterogeneity on the structure of testate
amocbae (protozoa, thizopoda) assemblages in the plankton of
the Upper Parand River floodplain, Brazil. Inz. Rev. Hydrobiol.,
2003, vol. 88, no. 2, p. 154-166.

VELHO, LFM., ALVES, GM., LANSAC-TOHA, FA.,
BONECKER, CC. and PEREIRA, DG. Testate amoebae
abundance in plankton samples from Parand State reservoirs.
Acta Scientiarum, 2004, vol. 26, no. 4, p. 415-419.

VIROUX, L. Zooplankton development in two large
lowland rivers, the Morselle (France) and the Meuse
(Belgium) in 1993. J. Plankton Res., 1997, vol. 19, no. 11,
p. 1743-1762.

VUCETICH, MC. Estudio de tecamebianos argentinos, en
especial los del dominio pampasico. Rev. Mus. La Plata, Ser.
Zool., 1973, vol. 11, no. 108, p. 287-332.

WALKER, I. The thecamoebae (Protozoa, Rhizopoda) of small
Amazonian forest streams and their possible use as indicator
organisms for waterquality. Acta Amazonica, 1982, vol. 12,
no. 3, p. 79-105.

Received: 12 November 2007
Accepted: 31 March 2008



