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Abstract

We investigated the effect of interannual variation of hydrosedimentological regime and connectivity on the zooplankton
biodiversity in the Upper Parand River floodplain. Zooplankton samplings were undertaken between 2000 and 2007, in
different environments of the floodplain, including connected and isolated floodplain lakes, backwaters, rivers and chan-
nels. The zooplankton included 541 species. Rotifers showed the highest species richness and abundance. Among the
zooplankton species, 71 represent new occurrence records for the floodplain. The species accumulation curve showed a
continuous increase in gamma diversity, demonstrating the importance of long-term research for accurate knowledge of
biodiversity in heterogeneous and dynamic ecosystems, such as the floodplains. Interannual beta diversity among studied
years indicated a lesser alteration in community composition in 2001, when a long limnophase period was observed. In
most of the environments, the highest species richness values were related to the greatest flooding amplitudes. Flooding
amplitude, which is associated with connectivity, favors faunal exchange amongst the environments and between the
pelagic and littoral zones. This explains the occurrence of both planktonic and non-planktonic species within the com-
munity. On the other hand, mean zooplankton abundance values were higher when a long isolation period occurred.
Differences between the potamophase and limnophase amplitude associated with connectivity among the environments
were the most important factors for the structure and dynamics of the zooplankton community in the Upper Parand River
floodplain.
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Biodiversidade de comunidades de zooplancton na planicie de inundacao
do Alto Rio Parana: variacées interanuais em estudos de longa duracao

Resumo

O objetivo deste trabalho foi investigar o efeito da varia¢@o plurianual do regime hidrosedimentoldgico e da conectivida-
de sobre a biodiversidade zooplanctdnica da planicie de inundacdo do Alto Rio Parana. As amostragens do zooplancton
foram realizadas entre os anos de 2000 a 2007, em distintos ambientes dessa planicie de inundagéo, incluindo lagoas
abertas, lagoas fechadas, ressacos, rios e canais. A comunidade zooplanctonica foi constituida por 541 espécies, sendo
os rotiferos o grupo mais especioso e abundante. Dentre essas espécies, 71 representam novas ocorréncias para a planicie
de inundag@o. A curva de acumulagio de espécies mostrou um incremento continuo da diversidade gama evidenciando
a importancia de estudos de longa duragio para o conhecimento da real biodiversidade em ecossistemas heterogéneos
e dindmicos, como sdo as planicies de inundacdo. Os resultados da diversidade beta entre os anos estudados mostraram
uma menor alteragio da composi¢do da comunidade em 2001, quando foi observado um longo periodo de limnofase.
A maior riqueza média de espécies foi associada a grande amplitude de alagamento na maioria dos ambientes. A duragio
da inundagdo, associada a conectividade, favorece o intercdmbio de fauna entre os ambientes, bem como entre as regides
peldgica e litoranea, propiciando a ocorréncia de espécies planctdnicas e ndo planctdnicas na comunidade. Por outro lado,
a abundancia da comunidade zooplanctonica foi maior quando ocorreu um extenso periodo de isolamento. Diferencgas
entre a amplitude de potamofase e a limnofase associada a conectividade entre os ambientes foram fatores preponderan-
tes para estruturago e dindmica da comunidade zooplanctdnica na planicie de Inundacdo do Alto Rio Parana.

Palavras-chave: zooplancton, biodiversidade, conectividade, variacio interanual, planicie de inundagao.
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1. Introduction

Floodplains form a complex gradient between the
river channel and uplands, within which a variety of sec-
ondary and tertiary ecotones is embedded (Ward et al.,
1999). These systems are characterized by a remark-
able environmental heterogeneity produced by complex
interactions between surface water, groundwater and
riparian systems, resulting in high biodiversity (Ward
and Tockner, 2001). The hydrosedimentological re-
gime, characterized by two phases (potamophase and
limnophase), is the main factor driving the material and
energy flow as well as the organization of aquatic com-
munities in such ecosystems (Neiff, 1990; Junk et al.,
1989). Moreover, the degree of connectivity of flood-
plain lakes to the main rivers has also gained attention
as an important controlling factor in structuring aquatic
communities in floodplain systems (Tockner et al., 1998;
Ward et al., 1999; Bini et al., 2003; Velho et al., 2003;
Alves et al., 2005; Thomaz et al., 2007; José de Paggi
and Paggi, 2008; Bonecker et al., 2009).

Nevertheless, studies have shown remarkable inter-
annual alterations influenced by climatic oscillations
such as El Nifio and La Nifia (Bovo-Scomparin and
Train, 2008), which determine anomalous periods in the
hydrological dynamics of floodplain systems (Zalocar de
Domitrovic et al., 2007). These climatic oscillations af-
fect the frequency, intensity, tension, recurrence, ampli-
tude and seasonality (FITRAS) of the water pulse (Neiff,
1990; 2001), and consequently, the degree of connectiv-
ity among floodplain biotopes.

Several studies have investigated the effects of one
annual cycle on the structure and dynamics of the aquatic
community in the Parand River floodplain (Lansac-T6ha
et al., 2004a, b; Rodrigues and Bicudo, 2004; Train et al.,
2004; Agostinho et al., 2004a); however, few have shown
the effect of interannual variation on the community’s
abundance and diversity (Zalocar de Domitrovic et al.,
2007; Agostinho et al., 2004b; Bovo-Scomparin and
Train, 2008; Rodrigues et al, 2009).

The goal of the present study was to investigate the
effect of the interannual variation of hydrosedimentolog-
ical regime and connectivity on the zooplankton biodi-
versity in the Upper Parana River floodplain. This flood-
plain site is site six within the Brazilian PELD network
of LTER (Long Term Ecological Research) sites.

2. Material and Methods

2.1. Sampling design

Zooplankton samplings were performed every three
months between 2000 and 2007, except in 2003, when
only two samplings were made. During the first two
years, the samplings were carried out in 36 environments
from the Upper Parand River floodplain (including con-
nected and isolated floodplain lakes, backwaters, rivers
and channels) in order to increase our knowledge of the
zooplankton diversity, which is one of the main goals of

the LTER. In later years, 12 of the original 36 environ-
ments were sampled to study the interannual community
variation (Figure 1).

The zooplankton community was sampled at one
sampling station for each environment, in the pelagic
zone at subsurface, using a motorized pump and plank-
ton net (68 pm) to filter 1,000 L of water per sample. The
material was preserved in solution of 4% formaldehyde
buffered with calcium carbonate.

2.2. Analysis of hydrological regime in the floodplain

The daily hydrometric levels (in meters) of the
Parand and Ivinheima rivers (at Porto Sdo José and
Porto Sumeca stations, respectively) were supplied by
Itaipu Binacional. The reference level was considered to
be the hydrometric level of the main river at which the
flooding in the floodplain began. This level was 3.5 m
for the Parana River, which floods the Parana and Baia
environments, and 2.7 m for the environments along the
Ivinheima River (Rocha, 2002; Thomaz et al., 2004).

For each year, the following pulse attributes were
estimated using the PULSO software (Neiff and Neiff
2003): i) limnophase amplitude (number of days that the
hydrometric level remained below the reference level),
ii) potamophase amplitude (number of days that the hy-
drometric level remained above the reference level) and
iii) connectivity index among studied environments (ra-
tio of the number of days under potamophase vs. lim-
nophase) (Neiff, 1990).

Pulse attributes were evaluated separately for each
river, since the hydrometric level of the Parana River,
from 1998 onwards, was strongly affected by operation-
al procedures of the Porto Primavera impoundment. The
Ivinheima River presents a more natural hydrological
regime (Rocha, 2002).

2.3. Analysis of community data

Species were identified on lab slides under an optical
microscope. For each sample, we identified the species
until the species accumulation curve became stable. The
individuals were identified using specialized taxonom-
ic literature (Koste, 1978; Vucetich, 1973; Reid, 1985;
Matsumura-Tundisi, 1986; Segers, 1995; Velho and
Lansac-To6ha, 1996; Velho et al.; 1996; Elmoor-Loureiro,
1997; Lansac-Toha et al., 2002).

Zooplankton abundance was determined using a
Sedgewick-Rafter counting chamber under an optical mi-
croscope. At least 80 individuals were counted (Bottrel
et al., 1976) in each of three sequential samples, which
were obtained with a Hensen-Stempell pipette (2.5 mL).

Three components of species diversity were estimat-
ed: gamma diversity (regional species richness), alpha
diversity (local species richness), and beta-2 diversity
(B,) (index of alteration in the community composition
in each year) (Harrison, 1992).

To estimate the gamma diversity, we used the results
obtained from the samplings performed in all 36 envi-
ronments over the study period. To compare the interan-
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Figure 1. Study area and sampling stations in the Upper Parand River floodplain. 1 = Peroba floodplain lake; 2 = Ventura
floodplain lake; 3 = Zé do Paco floodplain lake; 4 = Ipoita channel; 5 = Boca do Ipoita floodplain lake; 6 = Patos floodplain
lake; 7 = Capivara floodplain lake; 8 = Ivinheima river; 9 = Finado Raimundo floodplain lake; 10 = Jacaré floodplain lake;
11 = Sumida floodplain lake; 12 = Cervo floodplain lake; 13 = Cortado channel; 14 = Pombas floodplain lake; 15 = Curutuba
channel; 16 = Manezinho backwater; 17 = Osmar floodplain lake; 18 = Traira floodplain lake; 19 = Guarana floodplain lake;
20 = Bilé backwater; 21 = Leopoldo backwater; 22 = Genipapo floodplain lake; 23 = Clara floodplain lake; 24 = Pau Véio

backwater25 = Parand river; 26 = Pousada floodplain lake; 27 =

Gargas floodplain lake; 28 = Baia river; 29 = Fechada flood-

plain lake; 30 = Pousada das Gargas floodplain lake; 31 = Porcos floodplain lake; 32 = Aurélio floodplain lake; 33 = Baia
channel; 34 = Maria Luiza floodplain lake; 35 = Gavido floodplain lake; 36 = Onca floodplain lake). All thirty-six environ-
ments were sampled in 2000 and 2001. Twelve (2, 4, 6, 8, 15, 17, 19, 24, 25, 27, 28, 29) were sampled from 2002 to 2007.

nual variation of species richness, alteration of commu-
nity composition, and species’ abundance, we used the
results obtained from the twelve environments that were
sampled in all eight years.

2.4. Statistical analyses

We used an Analysis of Variance (Sokal and Rolhf,
1981) to test interannual differences in mean species rich-
ness and abundance, including amplitude as a dummy
variable with a value of either P (potamophase) or L (lim-
nophase) for each sampling period. Pearson Correlation
Analyses were performed between the number of days
of the limnophase and potamophase amplitudes in each
sampling period and the species richness and abundance
of organisms. The abundance data were log transformed
prior to analysis and the significance level adopted was
p <0.05. These analyses were carried out using Statistica
software version 7.1 (Statsoft Inc., 2005).

Braz. J. Biol., 69(2, Suppl.): 539-549, 2009

3. Results

The flooding period in the Bafa and Parana systems
(i.e., the number of days on which the hydrometric lev-
el was greater than the reference level of 3.5 m for the
Parand River) had a greater duration from 2005 to 2007
than in the other years. The isolation period (i.e., when
the hydrometric level was less than the reference level of
3.5 m for the Parand River) was longest in 2001. In the
Ivinheima system, the lateral environments were subject-
ed to a longer flooding period (i.e., when the hydrometric
level was greater than the reference level of 2.7 m for
the Ivinheima River) in 2001 and 2007, and to a longer
isolation period (i.e., when the hydrometric level was
less than the reference level of 2.7 m for the Ivinheima
River) in 2002, 2003 and 2005 (Figure 2). Therefore, the
index of connectivity amongst the lentic and lotic envi-
ronments in each system was greater in 2005-2007 for
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the environments linked to the Parana and Baia rivers,
and was greater in 2001 and 2007 for those associated
with the Ivinheima River (Table 1).

3.1. Community species composition

The zooplankton community was composed of
541 species; rotifers showed the highest species richness
(304 species), followed by testate amoebae (120 spe-
cies), cladocerans (74 species) and copepods (43 spe-
cies). Among the zooplankton species, 71 are new oc-
currence records for the Upper Parand River floodplain
(29 rotifer species, 19 copepod species, 13 cladoceran
species and 11 testate amoeba species) (Table 2).

Rotifers were represented by 27 families; the great-
est richness was observed in the families Lecanidae
(43 species), Trichocercidae (38 species), Notommatidae
(36 species) and Brachionidae (35 species). The testate
amoebae were distributed among 8 families, of which
Difflugidae (62 species) was the most speciose. Among
the microcrustaceans, cladocerans were represented by
7 families, of which Chydoridae (47 species) showed
thw highest species richness, and copepods were rep-
resented by 24 Cyclopidae species and 19 Diaptomidae
species (Figure 3).

The species accumulation curve showed a remarkable
increase in the number of species recorded in the flood-
plain during the early years of the study (2000-2002).
After this period, this increase was smaller, although
there was still a trend of increasing number of species
recorded in the floodplain (Figure 4).

3.2. Beta diversity

Data on the beta-2 diversity indicated that the turno-
ver in species composition among the environments was
greater in 2003 (7.0%) and 2006 (6.7%), and lower in
2001 (3.4%). No significant relationship between beta-2
diversity and species number was found (Figure 5).

During 2002, the greatest number of species (348)
was recorded, and the change in community species
composition among environments attained 4.7%. In

Table 1. Pulse attributes of daily hydrometric levels of the
Parand and Ivinheima Rivers in the Upper Parand River
floodplain (CI = connectivity index, XP = number of days
under potamophase, XL = number of days under lim-
nophase) for each year of the study.

Parana River Ivinheima River

>pP 2L CI P 2L CI
2000 27 339 0.08 23 343 0.07
2001 10 355 0.03 60 305  0.20
2002 51 314 0.16 15 350  0.04
2003 40 325 0.12 7 358 0.02
2004 25 341 0.07 19 347 0.05
2005 66 299 0.22 42 323 0.13
2006 88 277 032 15 350  0.04
2007 77 288  0.27 52 313 0.17

2001, the second largest number of species (255) was ob-
served, but the change in zooplankton composition was
low (3.4%). During 2003 and 2006, when the communi-
ty showed the greatest turnover among the environments,
a similar level of species richness was found (220 and
223 species in 2003 and 2006, respectively).

3.3. Species richness

Species richness was greatest in the period from 2001
to 2003, when the highest variation in the number of spe-
cies per sample (alpha diversity) was also observed. The
maximum mean value of species richness was observed
during 2002 (Figure 6).

Richness values were driven by the great contribu-
tion of rotifer and cladoceran species during the tempo-
ral variation in other groups. The lowest mean value of
species richness was observed during 2000, when every
group except the rotifers presented low values of species
richness.

Significant differences in the species richness across
hydrological periods (F, ;. = 4.135; p = 0.043) were
registered in each year. Species number showed a posi-
tive relationship with the potamophase amplitude and
with the connectivity among the environments; the in-
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Figure 2. Daily hydrometric levels of the Parana River and
Ivinheima River during the period from 2000 to 2007.
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Table 2. New occurrence records of species found in plank-
ton from 36 different environments (river, channel, backwa-
ter, connected and isolated floodplain lakes) from the Upper

Parand River floodplain, in the period from 2000 to 2007.

Table 2. Continued...

Testate Amoebae

DIFFLUGIIDAE

Cucurbitella mespiliformis var. africana f. trilobata

G.L. and Th., 1960

Difflugia acuminata var. inflata Pénard, 1899

D. corona var. ecornis G.L. and Th., 1958

D. fragosa Hempel, 1898

D. globularis (Wallich, 1864)

D. lingula Pénard, 1911

D. multidentata Dioni, 1970

D. schurmanni Van Oye, 1932
ARCELLIDAE

Arcella marginata Daday, 1905
LESQUEREUSIIDAE

Lesquereusia modesta var. caudata Playifar, 1917
TRIGONOPYXIDAE

Cyclopyxis aplanata Deflandre, 1929

DIAPTOMIDAE
Notodiaptomus cearensis Wright, 1936
N. incompositus Pesta, 1927
N. ct. nordestinus (Wright, 1935)
N. paraensis (Dussart and Robertson, 1984)
N. conifer (Sars, 1901)
Odontodiaptomus paulistanus (Wright, 1936)

Rotifera

Cladocera

CHYDORIDAE
Nicsmirnovius incredibilis (Smirnov, 1984)
Alona iheringula Sars, 1901
Chydorus cf. ovalis Kurz, 1874
Leydigiopsis ornata Daday, 1905
SIDIDAE
Latonopsis australis Sars, 1888
Pseudosida ramosa (Daday, 1904)
DAPHNIIDAE
Ceriodaphnia reticulata Jurine, 1820
C. laticaudata P.E. Muller, 1867
C. silvestrii Daday, 1902
C. richardi Sars, 1901
Daphnia ambigua Scourfield, 1947
MACROTHRICIDAE
Macrothrix cf. laticornis Jurine, 1820

Copepoda

CYCLOPIDAE
Acanthocyclops robustus Sars, 1863
Eucyclops solitarius Herbst, 1959
E. elegans Herrick, 1884
Microcyclops alius (Kiefer, 1935)
M. ceibaensis (Marsh, 1919)
M. finitimus Dussart, 1984
Microcyclops sp.
Mesocyclops longisetus var. araucarus Loffler, 1961
Mesocyclops sp.
Metacyclops sp.
Paracyclops chiltoni (Thomson, 1882)
Tropocyclops prasinus (Fischer, 1860)
Thermocyclops inversus Kiefer, 1936

Braz. J. Biol., 69(2, Suppl.): 539-549, 2009

DICRANOPHORIDAE

Dicranophorus tegillus Harring and Myers, 1928

Encentrum longisepes Wulfert, 1936
EPIPHANIDAE

Mikrocodides robustus (Glascott, 1893)
EUCHLANIDAE

Euchlanis meneta Myers, 1930

Tripleuchlanis plicata plicata Levander, 1894
GASTROPODIDAE

Ascomorpha cf. agilis Zacharias, 1893
ITURIIDAE

Ituria chamadis Harring and Myers, 1928
MYTILINIDAE

Mpytilina sp.

Lophocharis oxysternon (Gosse, 1851)
SCARIDIDAE

Scaridium sp.
SYNCHAETIDAE

Ploesoma lenticulare Gosse, 1851
TRICHOTRIIDAE

Macrachaetus longipes Myers, 1934

M. subquadratus (Perty, 1850)
ASPLANCHNIDAE

Asplanchna priodonta Gosse, 1850
BRACHIONIDAE

Brachionus calyciflorus spinosus Rousselet, 1901

B. caudatus majusculus Ahlstrom, 1940

B. satanicus Rousselet, 1913

Notholca acuminata (Ehrenberg, 1832)
FLOSCULARIIDAE

Limnias melicerta Weisse, 1848

Sinantherina sp.
LECANIDAE

Lecane grandis Murray, 1913

L. inermis Bryce, 1892

L. cf. unguitata (Fadeev, 1925)
NOTOMMATIDAE

Cephalodella anebodica (Ehrenberg, 1830)

Notommata. falcinella Harring and Myers, 1921

N. haueri Wulf, 1939

N. prodota Myers, 1933

Pleurotrocha sp.
PHILODINIDAE

Rotaria sp
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Figure 3. Number of species of each family of Testate Amoebae, Rotifers, Cladocerans and Copepods found in the Upper
Parand River Floodplain from 2000 to 2007.
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Figure 4. Species accumulation curve over the duration of
the study.

verse was observed for the relationship between richness
and limnophase amplitude and connectivity.

3.4. Abundance

The mean abundance values of the zooplankton com-
munity were highest during 2001 (Figure 6), when a long
isolation period (355 days) was observed in most envi-
ronments. However, no significant difference in tempo-
ral variation was found when comparing the number of
individuals according to the amplitude of potamophase
and limnophase. We found an inverse relationship be-
tween the number of individuals and the number of days
under potamophase, and a direct relationship between
the number of individuals and the number of days under
limnophase. We also found a direct relationship between
abundance and the connectivity index.

Rotifers and cladocerans contributed most to the to-
tal abundance of the zooplankton community, especially
the rotifers in 2001 (Figure 6).

Cladoceran individuals showed high variation in
abundance among the environments and sampling dates
in 2004. The testate amoebae showed similar variation
in 2007. Copepods were the least abundant group in the
community (Figure 6); the cyclopids were numerically
important in 2001, with high variation among the envi-
ronments and sampling dates, and diaptomids were nu-
merically important in 2003. Young stages (nauplii and
copepodids) contributed most to copepod abundance.

4. Discussion

The estimated gamma diversity of the zooplankton
community across all the floodplain environments is
541 species. Among these species, 71 are new occur-
rence records in the plankton of the Upper Parand River
floodplain, although 19 of these (six testate amoeba spe-
cies, four rotifer species, five cladoceran species and
four copepod species) have been recorded in other habi-
tats in the floodplain (e.g. fauna associated with aquatic
macrophytes) (Pereira, 2001; Lansac-To6ha et al., 2002;

Braz. J. Biol., 69(2, Suppl.): 539-549, 2009
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ments of the Upper Parand River floodplain from 2000 to
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number of species recorded each year.

Fulone, 2008). Other studies have found an additional
54 species (Lansac-Toha et al., 2004 a, b; Choueri et al.,
2005; Joko et al., 2008), making a total of 595 identi-
fied species in plankton samples from the Upper Parand
River floodplain.

According to the species accumulation curve, the es-
timated gamma diversity in the floodplain will probably
increase with sampling effort during long-term research
(Agostinho et al., 2004a) on the interannual variation
of the zooplankton composition in the distinct environ-
ments at this site.

Among the distinct zooplankton groups, rotifers con-
tribute most to the community composition. Several sur-
veys in floodplain environments in South America have
shown that rotifers generally account for the highest
species richness in zooplankton (Robertson and Hardy,
1984; Vasquez and Rey, 1989; Lansac-Toha et al., 2004a;
José de Paggi and Paggi, 2007).

The larger number of species in some families
(Difflugiidae, Lecanidae, Trichocercidae, Chydoridae
and Cyclopidae), contributing to the community gamma
diversity, is typical of littoral zones, where there are ex-
tensive macrophyte stands frequently found in floodplains
(Lansac-Toha et al., 2004a) and other lentic environ-
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Figure 6. a) Species richness of total zooplankton, b) species richness of the main taxonomic groups, ¢) abundance of total
zooplankton and d) abundance of the main taxonomic groups in the Upper Parand River floodplain from 2000 to 2007

ments (Santos-Wisniewski et al., 2002). Notommatidae,
an important rotifer family in the Upper Parand River
floodplain, is rarely studied in tropical aquatic environ-
ments, mainly due to taxonomic difficulties (Aoyagui
and Bonecker, 2004). Therefore, the 36 Notommatidae
species that we found demonstrate the importance of
taxonomic studies of rotifer biodiversity.

The beta diversity values indicate that lower con-
nectivity may influence the maintenance of species com-
position in the various environments over the year. This
was observed in 2001, when a long limnophase period
(335 days) and low connectivity (0.028) among the envi-
ronments were observed. A longer potamophase, which
favors faunal exchange among the environments and
consequently greater turnover in local community com-
position, was observed in 2003 and 2006.

Yearly differences in community species composi-
tion and potamophase and limnophase amplitude may
also have influenced the species richness. During the
dry years, the average number of species in each envi-
ronment was greater (255 species in 2001), while in the
years with shorter potamophase period, the species oc-

currence was lower (223 species in 2003 and 220 species
in 2006, respectively).

The highest mean species richness, recorded in 2002,
was probably related to the great amplitude of flooding
in most environments that year (51 days); on the other
hand, in 2000, a lower number of species and a reduced
flooding period (27 days) were recorded in the same en-
vironments, An intermediate value of the connectivity
index (0.162) was also found in 2000. As previously dis-
cussed, a greater flood amplitude and higher connectivity
favored the exchange of fauna among the environments,
as well as between the pelagic and littoral zones within
each environment.

The increase in species richness of plankton samples
during periods of elevated hydrometrical level was re-
lated to 1) increases in the number of available habitats
due to flooding in the vérzea, ii) incorporation of benthic
and periphytic species in the pelagic community by the
washing-out effect, and iii) the contribution of species
coming from other environments that are isolated during
the limnophase (Lansac-Toha et al., 2004b).

Braz. J. Biol., 69(2, Suppl.): 539-549, 2009



Biodiversity of zooplankton in Parand River

The relationship between the significant differences
in mean species richness and the number of days under
potamophase and limnophase recorded each year sug-
gests that the greater the amplitude of the former phase,
the greater will be the species richness in the community.
The observed relationships among species richness, hy-
drological phase and connectivity point out the impor-
tance of these attributes of the hydrosedimentological
regime to the increase in species richness. We empha-
size that among the studied environments, the connected
floodplain lakes and the rivers to which they are connect-
ed present greater mean species richness values. These
results have also been observed for rotifers and cladocer-
ans in environments from this floodplain (Aoyagui and
Bonecker, 2004; Alves et al., 2005), highlighting the
importance of connectivity and the potamophase period
to the species richness of these groups. The rise in the
water level causes more extensive connections between
environments, leading to greater faunal homogenization
(Bozelli and Esteves, 1995; Lansac-Toha et al., 2004a;
José de Paggi and Paggi, 2007). Ward et al. (1999) have
suggested that the connectivity among environments
may be one of the main factors in the structure of aquatic
communities, and is of paramount importance to the
maintenance of biodiversity in this system.

The greater mean abundances of zooplankton re-
corded during 2001 are related to the absence of a dilu-
tion effect, as indicated by the lengthy limnophase pe-
riod (355 days) in that year. Similar results have been
found in other floodplain environments (Brandorff and
Andrade, 1978; Espindola et al., 1996; Bozelli, 2000;
Lansac-Toha et al., 2004a), and ascribed to the influence
of the same hydrodynamic factor.

The greater variation in abundance among the envi-
ronments and sampling dates in 2001 is related to the
dynamics of the pulse regime in the different environ-
ments. The environments associated with the Ivinheima
River experienced a longer flooding period (60 days)
than did those associated with the Parand and Baia rivers
(10 days). In this way, the community went through two
structuring processes: a dilution effect in the environ-
ments associated with the former river, and the absence
of this effect in the environments associated with the
latter two rivers. Meanwhile, greater abundance values
were observed in the connected floodplain lakes associ-
ated with the Parand and Baia rivers.

Greater values of zooplankton abundance are related
to the numerical contribution of rotifers and cladocer-
ans. Moreover, the former group was the most highly
represented in the community. These results were veri-
fied, for example, in one connected floodplain lake as-
sociated with the Bafa River. Furthermore, high values of
phytoplankton biomass were recorded in this floodplain
lake during the same period (Train et al., 2004), suggest-
ing the importance of food resources in determining the
abundance of zooplankton.

The great contribution of rotifers to the species
richness and abundance of the zooplankton communi-

Braz. J. Biol., 69(2, Suppl.): 539-549, 2009

ty may be due the opportunistic features of this group
(Robertson and Hardy, 1984; Bozelli, 2000; Neves
et al., 2003; Lansac-Toha et al., 2004a; José de Paggi
and Paggi, 2007), including their wide range of foods
(from filamentous algae to bacteria) and high turnover
rate, which makes it possible for them to colonize even
unstable environments (Allan, 1976).

5. Final Considerations

Soon after the Porto Primavera impoundment (2000),
the zooplankton community presented low values of spe-
cies richness and abundance. In the period between 2001
and 2003, the importance of potamophase amplitude for
species richness, and of limnophase amplitude for the
abundance of organisms, was recognized. Flooding dur-
ing potamophase affects the exchange of fauna among
the environments, and the absence of dilution during
limnophase contributes to the increase in the number of
organisms in each environment.

Therefore, differences in the number of days under
potamophase and limnophase influence the connectiv-
ity among the environments throughout the year. The
connectivity, in turn, influences the species richness, the
abundance of organisms, and the turnover in community
composition in every studied environment.
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