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Abstract

Flood pulses affect floodplain enrichment via the incorporation of nutrients and terrestrial biomass. As a result, they 
positively affect the body condition of aquatic organisms. This paper evaluates whether the absence of floods (re-
sulting from dam control) affects the feeding activity and body condition of piscivorous fish. In addition, whether 
piscivores respond similarly to alterations in the flooding regime was assessed. Five piscivorous species were se-
lected (Acestrorhynchus lacustris, Hoplias aff. malabaricus, Plagioscion squamosissimus, Rhaphiodon vulpinus, and 
Salminus brasiliensis). The fish were captured in four distinct years and in three river subsystems with differentiated 
water level fluctuations (Ivinheira = not regulated; Baía = regulated by the Paraná River level; Paraná = regulated by 
dams). Feeding activity and body condition were evaluated using the mean values of the standard residuals generated 
by regression models between body and stomach weights and standard length and body weight (all log-transformed). 
Differences among years and subsystems were evaluated via two-way analysis of variance. Pearson and Spearman cor-
relations were performed between flooding attributes (duration, amplitude, timing, and daily variability) and feeding 
activity and body condition. Feeding activity differed across subsystems, whereas body condition varied across years, 
depending on the subsystem. Hoplias aff malabaricus (an ambusher adapted to starvation) presented feeding activity 
independent of the flooding regime and also presented better body condition in times of high water levels. Rhaphidon 
vulpinus exhibited variations in feeding activity but did not present alterations in body condition. The other species 
presented poorer body condition in years or subsystems with regular floods. Correlations identified that the dura-
tion and timing of floods had negative effects on body condition, whereas amplitude and mean annual water level 
improved feeding activity. Therefore, regular floods affect the feeding activity and body condition of piscivorous fish, 
and the response of each species depends on the existence or absence of pre-adaptation to long periods of starvation. 
Consequently, considering the role of the flood pulse in determining the availability of feeding resources for early life 
stages of piscivores, control of the flood pulse by dams is also disadvantageous for piscivorous fish.

Keywords: floodplain, flood pulses, piscivorous, Paraná River.

Efeitos do regime de cheias sobre a atividade alimentar e condição corporal  
de peixes piscívoros na planície de inundação do Alto Rio Paraná

Resumo

Os pulsos naturais de cheias são considerados fundamentais para o sucesso no recrutamento de peixes e no enrique-
cimento das planícies de inundação pela incorporação de nutrientes e biomassa terrestre, atuando positivamente na 
condição dos organismos aquáticos. O presente trabalho pretende avaliar se a ausência dos pulsos anuais, resultantes 
do controle por reservatórios hidrelétricos, afeta a atividade alimentar e a condição corporal de peixes piscívoros e se 
este grupo trófico responde de maneira similar às alterações no regime de cheias. Para isto foram selecionadas cinco 
espécies: Acestrorhynchus lacustris, Hoplias aff. malabaricus, Plagioscion squamosissimus, Rhaphiodon vulpinus 
e Salminus brasiliensis, capturadas em quatro anos distintos e em três subsistemas com variações hidrométricas 
diferenciadas (Ivinheima, não regulado; Baía, influenciado pelo regime hídrico do Rio Paraná, e Rio Paraná, nível 
regulado por represas). A atividade alimentar e a condição corporal foram avaliados através dos valores médios dos 
resíduos padronizados, gerados pelas regressões entre os logaritmos do peso total e peso do estômago e peso total e 
comprimento padrão, respectivamente, sendo as diferenças entre anos e subsistemas avaliadas pela análise de vari-
ância fatorial (ANOVA). Correlações de Pearson e Spearman entre os atributos hidrográficos (duração, magnitude, 
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entiated responses to water level variations. This possi-
bility can even be extended to species with similar diets 
but different food intake strategies. Within this context, 
it is possible that piscivorous fish species are particularly 
affected and show distinct responses according to the 
strategy adopted.

The antagonistic effects of floods on piscivores are 
unexpected and possibly remarkable since flood duration 
and magnitude have a positive relationship with success 
in reproduction for many species that provide food for 
them (Bialetzki et al., 2005; Agostinho et al., 2004c; 
Suzuki et al., 2009; Fernandes et al., 2009) while reduc-
ing the density of previously existing species via the di-
lution effect and reducing prey availability by increasing 
the amount of available shelter in the form of flooded 
vegetation (Okada et al., 2003). The opposite effect is 
observed as the water line recedes, causing food to be-
come more concentrated and available.

Due to the important role played by piscivores in 
the structuring and functioning of river-floodplain sys-
tems (Almeida et al., 1997), and in order to evaluate 
the effects of regulation imposed by dams on flooding 
attributes on this trophic group, we selected five pis-
civorous species based on their initial abundance and 
diversity of life strategies (Agostinho et al., 2007b): 
i) Acestrorhynchus lacustris (Lütken, 1875) – short dis-
tance migrant, no parental care and lentic water prefer-
ence; ii) Hoplias aff. malabaricus (Bloch, 1794) – sed-
entary, with parental care and lentic water preference; 
iii) Rhaphiodon vulpinus Spix and Agassiz, 1829 – long 
distance migrant, no parental care and lotic water prefer-
ence; iv) Plagioscion squamosissimus (Heckel, 1840) – 
sedentary, no parental care, lentic water preference; and 
v) Salminus brasiliensis (Cuvier, 1816) – long distance 
migrant, no parental care and lotic water preference.

Therefore, considering a wide spatial scale, i.e., 
three subsystems of the high Paraná River floodplain 
submitted to different regulation influences caused by 

1. Introduction

The integrity of processes that operate in floodplains 
is closely associated with the hydrological regime, and 
the alternation between flooding and drought periods de-
termines the structure and functioning of these environ-
ments (Junk et al., 1989; Neiff, 1990; Junk and Wantzen, 
2004; Thomaz et al., 2004; 2007; Raniere et al., 2008). It 
is expected that river water overflowing onto the flood-
plain will increase the availability of shelter and alloch-
thonous food sources and enrich the water with nutrients 
carried down from slopes or nutrients present in flooded 
organic or inorganic materials (Agostinho et al., 2004a). 

In the upper Paraná River floodplain, upstream reser-
voirs have caused a redistribution of historical seasonal 
water flows throughout the year, especially after the 
Porto Primavera reservoir - the nearest - was impounded. 
This event, which directly affected the flooding regimes 
of the Paraná and Baía Rivers and, to a lesser extent, the 
low portions of the Ivinheima River, is expected to have 
caused changes in the feeding and nutritional features of 
fish that live transiently or permanently in that region.

The influence of hydrological cycle attributes on 
migration, reproduction, juvenile survival, and recruit-
ing activities have been widely discussed in the litera-
ture for this region (Agostinho et al., 1993; Gomes and 
Agostinho, 1997; Agostinho et al., 2004a, b; Gubiani 
et al., 2007). The literature also contains several studies 
examining the effect of the annual variation in water lev-
el on fish diet in the region (Almeida et al., 1997; Hahn 
et al., 2004; Russo, 2004; Luz-Agostinho et al., 2008) 
or the effect of regulation and nutrient retention on the 
food chain length (Hoeinghaus et al., 2008) and carbon 
flow patterns (Hoeinghaus et al., 2007). Studies on the 
effects of interannual variations in the flooding regime, 
especially on a scale involving periods prior to and fol-
lowing the construction of Porto Primavera Reservoir, on 
aspects related to food intake intensity and fish condition 
are nonexistent. In addition, it is expected that species 
that belong to different trophic categories present differ-

época e variabilidade diária) e a atividade alimentar e condição corporal foram analisadas. A atividade alimentar foi 
diferente apenas entre os subsistemas, enquanto a condição variou entre os períodos conforme o subsistema. Hoplias 
aff. malabaricus, emboscadora e adaptada a anorexia, foi a única com atividade alimentar independente do regime de 
cheias e com melhor condição corporal em períodos de águas altas. R. vulpinus, embora com variações na atividade 
alimentar, não mostrou alterações na condição. Já, as demais espécies mostraram tendências de baixa condição cor-
poral em períodos ou locais de cheias regulares. As correlações mostram que duração e início regular das cheias têm 
efeito negativo sobre a condição corporal dos indivíduos, enquanto a magnitude e os valores médios anuais foram 
benéficos à tomada de alimento. A variabilidade nos níveis diários da água correlacionou-se negativamente com a 
intensidade na tomada de alimento. Estes resultados demonstram que as cheias regulares afetam a atividade alimentar 
e a condição dos piscívoros e, a resposta dada depende da existência ou não de pré-adaptação a períodos prolongados 
de anorexia. Ressalta-se, entretanto, que dado o papel dos pulsos de cheias no recrutamento, na disponibilidade de 
recursos alimentares para as fases iniciais dos piscívoros, na atenuação do canibalismo e predação intra-guilda, o 
controle das cheias por represamentos é desastroso também para os piscívoros.

Palavras-chave: planície de inundação, pulso de cheias, peixes piscívoros, Rio Paraná.
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nual levels and mean level in the flooding period), and 
variability of levels (coefficient of variation calculated 
from daily data).

Individuals of five fish species were captured 
monthly in the period from March 1992 to Feb 1993 and 
quarterly in the years 2000, 2001 and 2002. Gill nets of 
different mesh sizes were used to capture the fish; the 
nets were exposed for a 24-hour period, with harvests 
at 8:00 AM, 4:00 PM and 10:00 PM. After harvesting, 
the A. lacustris, H. aff. malabaricus, P. squamosissimus, 
R. vulpinus, and S. brasiliensis individuals were meas-
ured, weighed and eviscerated for stomach weight and 
sex identification. 

The mean feeding activity for the species per sub-
system and year was evaluated via the mean standard-
ized residual values generated by regressions between 
log-transformed total weight and stomach weight. The 
mean body condition by species was calculated from the 
mean standardized residual values generated by regres-
sions between log-transformed total weight and standard 
length. To remove the effect of sex on body condition, 
we generated residuals for males and females separately 
(differences between sexes tested by ANCOVA). The 
coefficient of determination values obtained in these re-

impoundment, as well as a wide temporal scale (four 
years with distinct water cycles), this work addressed 
two questions: i) does a lack of annual pulses affect the 
feeding activity and body condition of piscivores?; and 
ii) does the flood pulse control differently the feeding 
activity and body condition of piscivorous species with 
different feeding strategies?

2. Materials and Methods

Samplings were performed in the upper Paraná River 
floodplain at sampling points located in lake, channel, 
and river environments distributed among the Ivinheima, 
Baía, and Paraná Rivers, here referred to as subsystems 
(Figure 1).

The hydrological cycle data for the Ivinheima and 
Paraná Rivers were supplied by Itaipu Binacional’s 
Hydrology Department and were obtained at the Porto 
Sumeca and Porto São José hydrological stations, re-
spectively. The information obtained from the hydro-
graphic database and considered as flooding regime 
attributes were flood duration (percentages of flood-
ing days in relation to the hydrological cycle), season 
(2-week periods elapsed and month of first floods, based 
on historical data), magnitude (maximum and mean an-

Figure 1. Locations of sampling stations in the high Paraná River floodplain: ■ Ivinheima Subsystem; ● Baía Subsystem; 
and ▲ Paraná Subsystem.
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As demonstrated in Figure 2, the flooding regime at-
tributes varied between the years and subsystems under 
consideration. The percentages of flooding days in rela-
tion to the hydrological cycle fluctuated between 1.4% 
(2001, Paraná) and 70.0% (1992-93, Ivinheima), with 
the onset of floods occurring between October (1992-93 
and 2001 in the Ivinheima River) and January (1992-93 
in the Paraná rivers,) to March (2000, in both) – Table 1. 
The highest levels attained were 664 cm (Paraná River) 
and 558 cm (Ivinheima River), both in 1993-94. The 
estimated mean for the flooding period in the Paraná 
River was also the highest. This was not observed in 
the Ivinheima River in view of the shorter duration and 
smaller daily levels recorded during part of this period.

3.2. Feeding activity variations

The mean residuals for the relation between the log-
transformed stomach weight (We) and total weight (Wt), 
which were used to make inferences about variations in 
the amount of food in the stomach (feeding activity), 
showed distinct patterns in individual species and in all 
species combined.

The analysis of variance applied to the residuals 
calculated for all species combined showed significant 
differences only between subsystems (df = 2, 5.411; 
F  =  5.905; p = 0.002), indicating that feeding activity 
did not differ in a relevant manner between years (df = 3, 
5.411; F = 0.275; p = 0.842). Thus, feeding activity was 
more intense in the Paraná (Tukey; p = 0.0001) and Baía 
subsystems (Tukey; p = 0.0001) than in the Ivinheima 
subsystem. Although feeding activity remained higher 
than in the Ivinheima subsystem in subsequent years 
(Tukey; p = 0.015; p = 0.049) (Figure 3), this pattern was 
more evident in the first year (1992-93). 

This analysis, performed for each species, reveals 
the absence of an influence of year on the feeding activ-
ity of piscivores. Significant feeding activity differences 
among subsystems were found for P. squamosissimus 
(df  = 2, 341; F = 4.750; p = 0.0092) and R. vulpinus 
(df = 2, 947; F = 4.625; p = 0.010) and for the interaction 

gressions were higher than 0.7 and 0.95, respectively. In 
both cases, the significance levels of differences in stand-
ardized residual means for the subsystems and years and 
their interactions were tested by analysis of variance 
(two-way ANOVA). When differences were significant, 
discrimination between factor levels (subsystems and 
periods) was obtained by applying Tukey tests (Zar, 
1996). The level of significance adopted for all analyses 
was p < 0.05.

The correlations between flood attributes and feeding 
activity and body condition were analyzed via Pearson’s 
(linear) and Spearman’s (nonlinear) correlation analyses 
using the Statistic v.7.0 software program.

3. Results

3.1. Hydrological regime

The daily level variations for the Ivinheima and 
Paraná Rivers in the periods from October 1991 to 
February 1993 and from October 1999 to September 
2002 show that floods were more intense and lasted 
longer in the earlier period in both rivers (Figure 2).

In the Ivinheima River, less intense but relevant floods 
were observed in the subsequent periods. In the Paraná 
River, however, floods did not occur or were irrelevant in 
the three subsequent years, showing high weekly level 
fluctuations. Although rains were scarce in 2000 and 
2001, the construction of the Porto Primavera reservoir 
about 40 km upstream contributed to this occurrence as 
well. The construction of the reservoir also contributed to 
the high-frequency water level pulses (daily and weekly) 
observed in that area during that period. The flow level 
data for the Baía River, the fish assemblage of which is 
also an object of analysis in this study, were not available 
for the entire period and were omitted. However, their 
variation is similar to that of the Paraná River, which 
runs nearby on a parallel course, and establishes surface 
contact with the Baía during major floods. 

a b

Figure 2. Daily river level variations (streamflow heights) during the hydrological cycles in which samplings were per-
formed (solid line represents the mean values for the period).
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ally, this interaction corroborates the negative relation 
of floods with piscivore condition since different subsys-
tems showed distinct annual flooding regimes during the 
considered time interval. However, in general, the pis-
civores analyzed in the Ivinheima River were in poorer 
body condition than those in the other subsystems, ex-
cept for 1992-93, when the estimated condition means 
for the subsystems were similar. The greatest condition 
means were observed in 2000 in the Baía subsystem; in 
the other years, both in this and in the Paraná River sub-
system, means assumed intermediate values (Figure 4).

This analysis by species shows three basic varia-
tion patterns in which R. vulpinus did not show spatial 
(df = 2, 930; F = 0.990; p = 0.372) or temporal varia-
tions (df = 3, 930; F = 0.341; p = 0.796) in body condi-
tion; A. lacustris and P. squamosissimus showed poorer 
body conditions in the first year (1992-93) in all subsys-
tems; and H. aff. malabaricus showed opposite variation 
trends. As expected, the interactions between subsystem 
and year were significant for these species (F > 2.47; 
p < 0.05). The condition of S. brasiliensis was better in 
the Paraná River in 1992-93. For the other years, the low 
number of individuals collected did not permit any inter-
pretation (Figure 4).

3.4. Correlations between floods and feeding activity/
body condition

Correlations between flooding attributes and feed-
ing activity showed that the latter is positively related 
(Pearson’s r and Spearman’s ρ) to maximum annual river 
levels (Max-year), mean annual levels (Mean-year), and 
mean levels during floods (Mean-Flood). The latter at-
tribute has the highest correlation value. Variability in 
daily levels, especially on an annual scale (CV-year), 
was negatively correlated with food intake intensity 
(Table 2).

between subsystems and years in A. lacustris (df  =  6, 
1995; F = 2.151; p = 0.045). No differences were ob-
served between years and subsystems for the feeding ac-
tivity of H. aff. malabaricus (p > 0.05), while failure to 
capture S. brasiliensis in at least one of the years made 
this evaluation impossible. 

3.3. Variations in body condition

The body condition of the piscivorous fish un-
der consideration varied between subsystems (df  =  2, 
5.389; F = 32.277; p < 0.0001) and years (df = 3, 5.389; 
F  =  41.612; p < 0.0001). However, interactions were 
observed between these two factors (df = 6, 5.389; 
F  =  15.966; p < 0.0001). While making it harder to 
evaluate the significance of differences between means 
observed in different subsystems and years individu-

Table 1. Hydrological regime attribute values in the two main subsystems sampled in each period (CV = coefficient of vari-
ation).

Subsystems Attributes Years
(1992-93) (2000) (2001) (2002)

Ivinheima River Duration (%) 70.0 10.7 51.2 30.8

Start 1/Oct. 1/Mar. 1/Oct. 2/Nov.

Maximum (cm) 558 191 193 287

Mean (year, cm) 231.5 141.3 195.6 170.7

CV (%) – year 38.8 39.8 27.8 45.1

Mean (flooding, cm) 196.8 126.7 221.0 202.1

CV (%) – flooding 32.2 27.1 23.9 42.9

Paraná River Duration (%) 49.4 7.9 1.4 12.0

Start 1/Jan. 2/Mar. 2/Feb. 2/Feb.

Maximum (cm) 664 507 384 530

Mean (year, cm) 380.69 298.45 228.74 251.38

CV (%) – year 26.4 14.1 26.5 29.6

Mean (flooding, cm) 397.7 304.4 271.9 259.8

CV (%) – flooding 25.09 15.79 14.79 35.35

Figure 3. Mean standardized residual values for the rela-
tion between stomach weight and total weight logarithms 
(±standard error) of the piscivores under consideration in 
different subsystems and sampling periods; n = number 
of individuals analyzed. (A = Mar., 1992 to Feb., 1993; 
B = 2000; C = 2001; D = 2002).
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Figure 4. Mean standardized residual values for the relation between total weight and standard length logarithms (±standard 
error) of the piscivores under consideration in different subsystems and sampling periods; n = number of individuals ana-
lyzed. (A = Mar., 1992 to Feb., 1993; B = 2000; C = 2001; D = 2002).

Table 2. Pearson and Spearman correlation values between flooding attributes, relative stomach weights (feeding activity), 
and relative weight of individuals (body condition) in the Paraná River floodplain (for the meaning of attributes, see text); 
* = significant correlations.

Attributes Feeding activity
(Mean residual for the We × Wt* relation)

Body condition
(Mean residual for the Wt × Lt* relation)

Pearson Spearman Pearson Spearman

Duration –0.07 –0.07 –0.65* –0.70*

Start 0.21 0.20 0.65* 0.71*

Max – year 0.78* 0.80* 0.22 0.16

Mean – year 0.82* 0.83* 0.14 0.17

CV – year –0.79* –0.80* –0.71* –0.50

Mean – flood 0.89* 0.93* 0.16 0.30

CV – flood –0.32 –0.33 –0.48 –0.48
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civore condition variations in this subsystem are natural. 
This tendency, together with reduced feeding activity in 
the Ivinheima River, indicates that floods have a negative 
impact on both variables; this was the only subsystem in 
which seasonal flooding continued to occur after the first 
year (1992-93).

The reduction in river levels leads, at least for some 
time, to an increase in fish density, benefiting piscivores 
(Jepsen et al., 1999; Winemiller, 2003). During the wa-
ter receding period, biotic interactions, especially those 
of a predator-prey type, are more intense (Winemiller, 
2003). This stage of the hydrological cycle presents suit-
able body conditions to allow large migratory piscivores 
to restore their reserves, which become depleted in the 
migratory and reproductive processes (Agostinho et al., 
2007a; Abujanra et al., 2009). Similar tendencies were 
reported by Gimenes and Dos Anjos (2006) for wading 
birds in the upper Paraná River floodplain.

When droughts occur continuously for several 
years, however, the abundance and availability of prey 
are generally affected, with consequences on the feed-
ing activity and body condition of this trophic category. 
The observed decreases in the average feeding activity 
and body condition of piscivores in the Paraná and Baía 
Rivers after the first dry year, followed by an interruption 
of this tendency in the Paraná River when the magnitude 
and duration of floods showed a slight increase, are in 
accord with this theory. Jepsen et al. (1999) evaluated the 
growth and condition of “tucunaré” species in rivers and 
reservoirs in Venezuela and reported that these predators 
intensify their feeding activities during the low water pe-
riod, increasing their growth rates and body condition 
averages. However, the depletion of their prey popula-
tions influences the abundance of resources, especially 
during prolonged drought periods.

The hydrological regime, however, has different at-
tributes that should be considered, among which are the 
duration, magnitude, season, and variability of pulses. 
The correlations established between piscivore mean 
feeding activity and body condition values and different 
hydrographic attributes show distinct patterns of respons-
es to these attributes. Flooding duration, which plays a 
relevant role in recruiting (Agostinho et al., 2004b), has 
been negatively correlated with piscivore condition, sug-
gesting that the prey dilution and shelter availability ef-
fects exceeded the benefits derived from their abundance. 
This variable did not influence feeding activity, which 
suggests that although flooding duration does not reduce 
food intake, a great deal of energy must be spent seek-
ing it. On the other hand, daily level fluctuations, which 
cause instability, particularly in littoral areas (Souza-
Filho et al., 2004), negatively affected body condition 
and food intake. The positive correlations found between 
the beginning of floods and body condition also demon-
strate that the regular flooding cycle, shown by historical 
series to begin in October (Agostinho et al., 2007a,b), 
is adverse to piscivores’ condition as well, since pisci-
vores present better body condition in cycles with late 

The condition of individuals, considering the pisci-
vores analyzed globally, was positively correlated with 
the beginning of floods as established according to the 
number of 2-week periods elapsed and compared against 
values obtained from the historical hydrologic cycles for 
the region. In this case, late floods produce more robust 
piscivores. Negative correlations with the body condition 
of individuals were verified for flood duration (Duration) 
and variability in annual river levels (CV-year). These re-
sults demonstrate that, although some flooding attributes 
have positive impacts on food intake, floods negatively 
affect piscivores’ condition.

4. Discussion

Even though the effects of natural flooding regime 
regulation in floodplains have been addressed in sev-
eral publications worldwide (Welcomme, 1979; Lowe-
McConnell, 1999; Bayley, 1995; Agostinho et al., 2004c, 
Raniere et al., 2008), responses of a trophic nature have 
received less attention than those related to reproduction, 
recruiting, and community alterations. The rare studies 
available have a mono-specific character (Gomes and 
Agostinho, 1997) or include species of a single genus 
(Jepsen et al., 1997; 1999).

Among the piscivorous species analyzed, all ingest 
whole prey and show high empty stomach percentages 
(>50%), a characteristic pattern of this trophic category. 
High empty stomach percentages indicate frequent short-
duration negative energy balances and are related to the 
intake of large items with high energy content (Arrington 
et al., 2002). Thus, species that feed on organisms with 
these characteristics have less frequent daily food seek-
ing and ingesting activity, and greater empty stomach 
percentages are expected. 

The fact that river level variations were distinct in 
the subsystems and years considered were expected to 
lead to a strong interaction between these two factors in 
the analysis of their effects on piscivores’ feeding activ-
ity. However, differences were observed in relation to 
subsystems only, which should reflect the complexity 
of the piscivores’ responses to level variations. The an-
tagonistic effects of floods on prey availability, diluting 
them and providing shelter on the one hand and favoring 
reproduction and the entry of seasonal fry species (sensu 
Winemiller, 1989) on the other, contribute to this com-
plexity. In addition, the distinct responses produced by 
the various species under consideration, as will be dis-
cussed, contributed to these results.

The average condition of the piscivores varied across 
subsystems according to the year considered. Small and 
similar mean values were recorded during all hydrologi-
cal cycles in the Ivinheima River and in the first year 
(1992-93) of the other subsystems. The facts that the 
flooding regime of the Ivinheima River basin was not 
affected by the control imposed by dams and that the 
highest river levels in the entire floodplain occurred in 
the first period (1992-93) indicate that the estimated pis-
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pursuers, with diurnal (A. lacustris and S.  brasiliensis) 
or indifferent habits (P. squamosissimus) – (Sazima, 
1986; Almeida, 1999; Hahn et al., 1999), having greater 
or smaller relations with the margins (Bennemann and 
Shibatta, 2002). These species in general showed poorer 
body conditions in the year with the greatest floods, re-
gardless of feeding activity. 

Rainy or flooding periods have been considered fa-
vorable for feeding and nutritional reserve accumula-
tion in fish, due to the entry of biomass carried by runoff 
(Bennemann et al., 1996), access to resources in the areas 
newly incorporated into the aquatic environment (Junk, 
1985; Machado-Allison, 1992; Lowe McConnell, 1999), 
or success in flood-dependent aquatic fauna reproduction 
(Loureiro and Hahn, 1996). This relation could be true 
for some trophic groups, particularly detritivores (Gomes 
and Agostinho, 1997; Almeida et al., 1993), herbivores 
(Bennemann et al., 1996; Goulding et al., 1988; Loubens 
and Panfili, 2001), and omnivores (Bayley, 1988). For 
piscivores, however, our results have shown opposite 
trends, although with variations depending on the strat-
egy adopted by the species. Abujanra et al. (2009) ob-
served similar trends for others trophic groups.

It should be highlighted, nevertheless, that the de-
cline in body condition resulting from prolonged, in ad-
dition to temporary and natural, flooding periods is wide-
ly compensated for in these species by greater recruiting, 
particularly in species with migratory strategies, or even 
by an expected reduction in cannibalism and intraguild 
predation. As noted by Jepsen et al. (1999), piscivores 
have been selected to store reserves during short peri-
ods (low water season) and use them in the following 
reproductive cycle. In addition, the flooding dynamic is 
essential in the plankton production process and in the 
life cycle of invertebrates (Junk et al., 1989; Aoyagui 
and Bonecker, 2004; Bonecker et al., 2005), which pro-
vide food for piscivorous species in their early stages. 
Therefore, because piscivores play an essential role in 
structuring assemblages as a reflex of top-down mecha-
nisms, the impacts of floods’ absence on this group con-
stitute an additional risk factor for conservation of this 
important basin segment.
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