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ABSTRACT. The diet of the benthic-feeding fish Iheringichthys labrosus (Lütken, 1874) was analyzed. Samples were taken bimonthly
from December 1999 to January 2002, in three sites of the Ibicuí River, a tributary of Uruguay River basin (Rio Grande do Sul, Brazil).
In each sampling point the specimens were collected in lentic and lotic environments. Gillnets and trammel nets were examined every
6 hours (6h, 12h, 18h and 24h). Diet description was based on the frequency of occurrence and the volume of each food item to obtain
the Alimentary Index (IAi). The average stomach fullness was adopted to detect variations in the feeding activity according to the
season, the circadian rhythm and the environment. Chironomids were the most important food item, followed by mollusks, and feeding
activity was highest in summer, during daylight (6h and 12h), and in the lotic environment of the second sampling point.
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RESUMO. Dieta de Iheringichthys labrosus (Siluriformes, Pimelodidae) no rio Ibicuí, Sul do Brasil. A biologia alimentar de
Iheringichthys labrosus (Lütken, 1874) foi estudada através de exemplares coletados bimestralmente em três pontos do rio Ibicuí, um
afluente da bacia do rio Uruguai, Rio Grande do Sul, Brasil, de dezembro de 1999 a janeiro de 2002. Em cada ponto foram amostrados
ambientes lênticos e lóticos, sendo as redes de espera e feiticeiras revisadas a cada 6 horas (6, 12, 18 e 24hs). A descrição da dieta foi
baseada na combinação da freqüência de ocorrência e volume de cada item alimentar para obtenção do índice de importância alimentar
(IAi). Variações na tomada do alimento quanto à sazonalidade, ritmo circadiano e ambientes foram verificadas através do grau de repleção
médio. Os Chironomidae constituíram a principal fonte alimentar da espécie, seguidos pelos moluscos. A maior atividade alimentar foi
verificada no verão no período diurno (6 e 12h) no ambiente lótico do segundo ponto de coleta.

PALAVRAS-CHAVE. Atividade alimentar, Chironomidae, Rio Grande do Sul.

Studies on the feeding resources exploited by fishes
are very important to the comprehension of their relations
with the aquatic ecosystem and trophic position (WINDELL

& BOWEN, 1978), and also to the knowledge on the feeding
resources available in their environments (HAHN et al.,
1997). Additionally, the intensity of food intake can reflect
the competition or resource partitioning among the
components of the trophic levels (HAHN et al., 1997).

In tropical regions, fish species exhibit great
plasticity in their diet, due to the high food diversity
available. However, the adaptability of fishes does not
exceed the limits established by the morphologic
structure of  the digestive system of each species (FUGI

& HAHN, 1991).
According to WELCOMME (1979) and WOOTTON

(1990), the feeding activity of fishes can be altered by
several environmental factors, such as differences in the
hydrologic regime and luminosity throughout the day.
Moreover, spatial and seasonal variations in the
composition of the feeding items are known. Such
changes are especially related with the quality and amount
of food available in the habitat and with ontogenetic
changes of the species (AGOSTINHO, JULIO-JR. et al., 1997).

Iheringichthys labrosus (Lütken, 1874) has a small
and sub-inferior mouth, presenting adaptations for
capturing food in bottom environments (NOMURA, 1984).

The morphology of the digestive system and its
structures, such as the wide space between the gill rakers
and the short intestine, are also adapted to the feeding
habit of the species (FUGI et al., 2001).

In the Paraná River basin, I. labrosus is one of the
most important species of the ichthyofauna (AGOSTINHO,
HAHN et al., 1997; BENEDITO-CECÍLIO & AGOSTINHO, 2000;
BENNEMANN et al., 2000), and its feeding habits have been
studied by many authors (FUGI et al., 1996; HAHN et al.,
1997; BENNEMANN et al., 2000; ABES et al., 2001; FUGI et
al., 2001). However, no study was conducted in the
Uruguay River basin, where the species is very common
(BERTOLETTI et al., 1989). In the Ibicuí River, for example, I.
labrosus is the sixth species with higher relative biomass
(E. Behr, pers. obs.)

This paper aims to describe the diet of I. labrosus
in the Ibicuí River and its alterations related to seasonality,
circadian rhythm and environments (lentic and lotic).

MATERIAL  AND  METHODS

The Ibicuí River is one of the main tributaries of the
Uruguay River. According to RAMBO (1994), the river is
shallow, showing a wide floodplain and several marginal
marshes. The upper Ibicuí, formed by the Ibicuí-Mirim
and Santa Maria rivers, presents a sandy substratum.
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The sampling sites were chosen in the stretch
between the municipalities of São Vicente do Sul and
Itaqui. Site 1 is located downstream of the Santa Maria
River confluence, between São Vicente do Sul and Cacequi
(29º48’S; 54º58’W); Site 2 is located in the middle course
of the Ibicuí River, between Manoel Viana and Alegrete
(29º29’S; 55º45’W) and Site 3 is located upstream from
the Ibirocai River confluence, between Itaqui and Alegrete
(29º25’S; 56º37’W) (Fig. 1). In each site, the specimens
were collected in lotic and lentic environments
represented, respectively, by the axis of the river and by
lakes or secondary channels that are connected with the
river most part of the year.

The lentic environment of each site shows some
particular characteristics. Site 1 is a very small stream
with width ranging from 3 to 8m and very low water flow.
During the floods, it feeds a lake, situated 40m far from
the river. However, in the dry periods the lake vanishes
and only the channel remains. Site 2 is represented by a
lake, connected by a strait and short channel (2 to 3m
width and around 8m length) to the river, with the margins
shadowed by arboreus and shrubby vegetation. The lake
is about 150m long and 70m wide, and during the dry
periods it becomes isolated from the river. The lake of
site 3 is large, being about 200m wide near the river. All
sites present few aquatic macrophytes.

The specimens of I. labrosus were collected
bimonthly from December 1999 to January 2002. In each
sampling, gillnets of 10m (meshes 1.5, 2.0, 2.5, 3.0) and
20m (meshes 4.0, 5.0, 6.0, 8.0, 10.0), and trammel nets of
4.0/20.0; 5.0/20.0 and 6.0/20.0 (all mesh sizes in cm,
measured between adjacent nodes) were employed. The
gillnets were kept in the water for 24 hours and examined
every 6 hours (6h, 12h, 18h and 24h).

The specimens were fixed in formaline 10% and
preserved in alcohol 70% (MALABARBA & REIS, 1987). The
total weight and length and the standard length were
measured. Stomachs were removed and stored in
identified recipients. Stomach fullness was determined
for each specimen according to the following categories:
0=completely empty, 1=partially empty (< 25%), 2=partially
full (25% to 75%), and 3=completely full stomach (> 75%).

The volume of the small food items was obtained
using a Petri dish with a graph paper attached outside of
the inferior face. Two microscope glass slides were
adhered inside the dish in order to obtain an angle of 90°
and an area with uniform depth (1mm). Each alimentary
item was classified according to their taxonomic group
and they volume measured in the square area formed by
the glass slides. It was assumed that 1mm3 is equal to
0.001 ml. The volume of the largest items was determined
by water displacement method, using a graduated
cylinder (ABES et al., 2001).

The organisms were identified under a stereoscopic
microscope, at the lowest taxonomic level possible. The
frequency of occurrence (%) and the volume of each food
item found in the stomach contents were combined to
obtain the Alimentary Index (IAi) (KAWAKAMI & VAZZOLER,
1980). The index values range from 0 to 100%.

Seasonal changes in the diet were analyzed by
pooling the data according the seasons, which
correspond in the south hemisphere to the following
months: spring (October, November, December), summer
(January, February, March), fall (April, May, June), and
winter (July, August, September).

Spatial and temporal differences in capture of the
species were analyzed using the Qui-square test (χ2).
Variations in the feeding activity related to the circadian
rhythm, seasonality and environments were determined
using the average stomach fullness (SANTOS, 1978), and
their significance was tested by ANOVA (P≤0.05). The
Tukey test was performed to compare the means values.

RESULTS

A total of 542 specimens of I. labrosus were
collected. The total length of the fishes ranged from 10.5
to 33.4 cm and total weight from 7 to 320 g. For the diet
study, 328 individuals were used.

The analysis of the feeding activity showed that
85.4% of the stomachs had some content. Regarding the
stomach fullness, the level 2 (partially full) was more
frequent, being assigned to 35.7% of the specimens
examined. Diptera was the main food item (80.4%),
according to the alimentary index, and was represented

Fig. 1. Study area showing the sampling sites (1, site 1; 2, site 2;
3, site 3).
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especially by Chironomidae (36.5%). Mollusca
constituted the second group in importance (10.3%).
Ephemeroptera (Baetidae, Leptohyphidae and
Polymitarcyidae), and Trichoptera, (mainly Leptoceridae),
were uncommon (2.7% and 2.5% respectively), as well as
Nematoda (2.2%) and Crustacea (1.7%) (Fig. 2). Other
organisms recorded in the diet of I. labrosus were very
rare and represented less than 1% of the food items (Tab. I).

Small variations were detected in the frequency of
the most important food items when the sites were

analyzed separately. Diptera (Chironomidae) were
dominant in all environments and seasons, always
followed by mollusks, except in site 3, where
Ephemeroptera and Trichoptera were the second most
frequent food resource, respectively. However, higher
magnitude differences can be observed when some
factors are considered. In lotic environments, Trichoptera
constituted the third item in importance (5.3%) but in
lentic settings, crustaceans and Ephemeroptera
represented, each one, 4.1% of the ingested food,

Table I. Food items ingested by Iheringichthys labrosus (Lütken, 1874) in the Ibicuí River, Southern  Brazil, from December 1999 to
January 2002 with the alimentary Index values (IAi) of the main groups at each station and environment.

                            IAi (%)
Food items Seasons Environments

Spring Summer Fall Winter Lentic Lotic
Nematoda 2.760 0.2200 3.910 6.370 3.98000 1.0200
Mollusca 17.260 7.8500 15.890 10.320 7.69000 12.8000
Gastropoda
Bivalvia
Annelida 0.160 0.0002 0.110 0.15000
Oligochaeta
Hirudinea
Arachnida 0.034 0.0002 0.004 0.006 0.00300 0.0030
Araneae
Acarina
Crustacea 0.390 0.2400 8.660 6.000 4.10000 0.4300
Cladocera
Ostracoda
Copepoda
Isopoda
Insecta (N.I.) 0.003 0.0020 0.020 0.00900 0.0030
Odonata 0.003 0.1200 0.810 0.010 0.16000 0.0400
Gomphidae
Libellulidae
Aeshenidae
Ephemeroptera 0.280 4.2800 8.250 1.130 4.10000 1.4800
Polymirtacyidae
Baetidae
Leptohyphidae
Hemiptera 0.006 0.0400 0.050 0.00200 0.0001
Notonectidae
Veliidae
Trichoptera 0.850 6.0900 0.570 0.100 0.46000 5.3300
Odontoceridae
Leptoceridae
Hydropsychidae
Polycentropodidae
Hydroptilidae
Lepidoptera 0.020 0.010 0.01000
Diptera 78.190 81.1500 61.850 75.650 79.24000 78.8800
Tipulidae
Chironomidae
Simuliidae
Ceratopogonidae
Chaoboridae
Empididae
Pupa
Coleoptera 0.040 0.0004 0.270 0.09000 0.0100
Dytiscidae
Hydrophilidae
Hymenoptera 0.001 0.00007
Chilopoda 0.002 0.0007
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the species is more easily found between the middle of
the night and the sunrise (χ2 = 62.66; P<0.05).
Iheringichthys labrosus was also more frequent during
the summer, when 44.21% (χ2 = 83.88; P<0.05) of the
specimens were collected.

Although more frequent in rivers, I. labrosus
exhibited the highest average stomach fullness (1.86) in
lentic environments. However, this result was not
statistically significant (F=3.78; P>0.05), as well as the
differences detected between the three sites (F=0.647;
P>0.05). On the other hand, the highest feeding activity
(F=4.14; P<0.05) was registered in the lotic environment
of site 3.

The feeding activity of I. labrosus occurred during
a long period. The highest number of completely full
stomachs, which yielded an average stomach fullness of
2.16, was registered at 6h in the morning. The average
stomach fullness was slightly lower (1.91) at 12h and
drastically decreased (1.33) at 18h, when 18 empty
stomachs were found. The same number of empty
stomachs (N=18) was obtained at 24h. However, at this
time, a considerable number of individuals presented
partially full and completely full stomachs. In other words,
the feeding activity of I. labrosus is highest during
daylight.

Regarding the seasons, higher feeding activity was
recorded in summer (F=3.89; P<0.05), when average
stomach fullness was 1.88. The winter was the season
with the highest percentage of empty stomachs, but
during the spring lower levels (1.4) of feeding activity
were observed (Fig. 3).

Fig. 2. Alimentary index (IAi) of the main items exploited by
Iheringichthys labrosus (Lüetken, 1874) in the Ibicuí River,
Southern Brazil, from December 1999 to January 2002.

Fig. 3. Dial, seasonal and environmental variations in average stomach fullness degree of Iheringichthys labrosus (Lüetken, 1874) in the
Ibicuí River, Southern Brazil, from December 1999 to January 2002 (S, Summer; Sp, Spring; F, Fall; W, Winter).

followed by Nematoda (3.9%). Concerning the seasons,
Crustacea and Ephemeroptera were also important in the
fall, Nematoda during the winter and spring, and
Trichoptera, in the summer.

Most of I. labrosus individuals (57.6%) were
collected in the river (χ2  = 12.406; P<0.05), suggesting
that the species could have preference for lotic
environments. Highest numbers of specimens were
obtained in site 1, where 41.3% of all fish captured (χ2 =
15.69; P<0.05) were found, followed by sites 3 and 2, with
29.9% and 28.8%, respectively. The number of captured
individuals was highest at 24 hours (N=182, 33.6%) and
remained high at 6 hours (N=175, 32.3%), showing that
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DISCUSSION

In the Ibicuí River, Chironomidae constituted the
main food resource of I. labrosus, followed by Mollusca,
Ephemeroptera, Trichoptera, Nematoda and Crustacea.
Other organisms found in the stomach had very small
feeding importance.

The Chironomidae exhibit a wide geographic
distribution, and they are present in almost all aquatic
habitats (MCCAFFERTY, 1981). For this reason, these insects
are one of the most abundant food resources found by
fishes (HAHN et al., 1997). Similarly, other juvenile insects
can also be included in the main feeding resources utilized
by ichthyofauna (ZAVALA-CAMIN, 1996). Rivers with sandy
bottoms, as the Ibicuí River, are usually characterized by
the presence of an abundant benthic fauna (HARTZ et al.,
2000). Thus, the feeding habitat of the species is
determined by an interaction between the morphology of
their digestive system and the food availability in a
particular habitat (FUGI & HAHN, 1991; BENNEMANN et al.,
2000).

Although there is a consensus on the importance
of Chironomidae in the diet of I. labrosus, the feeding
spectrum observed during this study was different from
the spectrum registered by FUGI et al. (1996) and ABES et
al. (2001) in the Paraná River basin. In the former study,
Nematoda and Crustacea were more important than
Mollusca, Trichoptera and Ephemeroptera. In the latter,
Trichoptera presented higher alimentary index values than
mollusks in the diet of I. labrosus.

In the Tibagi River (state of Paraná), BENNEMANN

et al. (2000) observed that Diptera and Ostracoda were
important food items, corresponding 63% of the stomach
content of the species. The results are slightly different
from those obtained in the present study. In other words,
the studies demonstrate that the diet of fishes are
influenced mainly by the food availability and by the
environmental changes that the populations and species
of fishes are exposed (LOWE-MCCONNELL, 1999).

No significant variation was observed regarding
the most important food items. Nevertheless, spatial and
temporal fluctuations were registered for the secondary
items. The spectrum and the feeding rhythm were
probably influenced by particular characteristics of each
habitat and their diversity and abundance of organisms,
and certainly by the typical habitat and the life cycle of
the preys (HAHN et al., 1997).

Iheringichthys labrosus seems to prefer lotic
environments, but is able to explore different biotopes,
capturing the available feeding resources. Although not
statistically significant, the highest number of individuals
with full stomachs (highest average stomach fullness)
was recorded in lentic habitats (lakes), as previously
observed by HAHN et al. (1997). According to BENNEMANN

et al. (2000), there is less trophic specialization in rivers
than lakes, due to the permanent resources availability
along the year in the later, while in riverine settings the
feeding items are affected by the seasons.

According to JUNK (1997), in floodplains, lakes
constitute reservoirs of organisms and material carried
from rivers, and differences in their production varies in
accordance with the elements received. This dynamics is

affected by characteristics such as morphology, size and
position of the lakes, and also by the connectivity of the
systems. All these factors eventually determine the
composition of organisms present in the environments.
In the present study,  the abundance of I. labrosus in the
site 1 reflect the differences existing in each environment.
However, the highest feeding activity of the species in
the lotic habitat of the site 1 is probably related to the
expressive presence of vegetation on its margins, which
constitutes an important alimentary resource for many
aquatic invertebrates (RUSSO et al., 2002).

The percentage of captured specimens was highest
at the first hours of the day (24h to 6h), differing from the
results registered by BENNEMANN et al. (2000), which
assigned highest percentages after midday (3h to 15h)
and during the dusk (15h to 19h). Such differences of
results could have been determined by the influence of
the food availability in the environments on the daily
rhythms of feeding activity of fishes (BARTHEM, 1987).

HAHN et al. (1997) suggested that fishes that adopt
a visual method of capturing organisms exhibit high
feeding activity during the daylight. In this study, the
peak of feeding activity occurred between 6 and 12 hours,
confirming the influence of the luminosity. However, at
24 hours, the highest number of full stomachs was
recorded, showing that the circadian rhythm of the
invertebrate preys, which are generally active during the
night (SCRIMGEOUR & WINTERBOURN, 1987), is also an
important factor on the species diet.

DEVINCENZI & TEAGUE (1942) observed that in
Uruguay River, I. labrosus is more frequent in summer.
During this season, they did not register increase in the
frequency of full and partially full stomachs. On the other
hand, in this study the highest average of stomach
fullness was recorded in summer. This result suggests
that the intensity of the feeding activity could be
positively affected by the reproductive period of the
species, which occurs from October to November
(DEVINCENZI & TEAGUE, 1942). Similar results were found
by VIANA et al. (2006), which observed that the
fluctuations in the feeding of the Pimelodidae,
Pimelodella cf. gracilis, was influenced by the
reproductive cycle. According to these authors, before
the reproductive period, all the energy obtained through
feeding was employed in the growing of the gonads.
Hence an increase of the feeding activity should be
expected after this period, in order to compensate the
energy then spent.

In the Ibicuí River, Chironomids constituted the
main food item of I. labrosus in all environments and
periods analyzed, followed by mollusks. However, the
species showed some temporal and spatial variations to
the other food items. Significant differences in the
alimentary rhythm concerning seasons, circadian rhythm
and environments (lentic, lotic), were detected, but I.
labrosus shows high adaptability to the different
environments of the river. Future studies should be
conducted in order to analyze the relations of the diet of
the species with the alimentary resources available in the
Ibicuí River.



65

Iheringia, Sér. Zool., Porto Alegre, 98(1):60-65, 30 de março de 2008

Diet of Iheringichthys labrosus (Siluriformes, Pimelodidae)...

Acknowledgements. The authors are grateful to CNPq
for financial support. We are also thankful to colleagues for their
assistance during the fish collections and work in the laboratory.

REFERENCES

ABES, S. S.; AGOSTINHO, A. A.; OKADA, E. K.; & GOMES, L. C. 2001.
Diet of Iheringichthys labrosus (Pimelodidae, Siluriformes)
in the Itaipu Reservoir, Paraná River, Brazil-Paraguay.
Brazilian Archives of Biology and Technology
44(1):101-105.

AGOSTINHO, A. A.; HAHN, N. S.; GOMES, L. C. & BINI, L. M. 1997.
Estrutura Trófica. In: VAZZOLER, A. E. A. M.; AGOSTINHO, A. A.
& HAHN, N. S. eds. A planície de inundação do Alto rio
Paraná - Aspectos físicos, biológicos e socioeconômicos.
Maringá, EDUEM. p.229-247.

AGOSTINHO, A. A.; JULIO-JR., H. F.; GOMES, L. C.; BINI, L. M. &
AGOSTINHO, C. S. 1997. Composição, abundância e distribuição
espaço-temporal da ictiofauna. In: VAZZOLER, A. E. A. M.;
AGOSTINHO, A. A. & HAHN, N. S. eds. A planície de inundação
do Alto rio Paraná - Aspectos físicos, biológicos e
socioeconômicos. Maringá, EDUEM. p.179-208.

BARTHEM, R. B. 1987. Uso de redes de espera no estudo de ritmos
circadianos de algumas espécies de peixes nos lagos da Várzea
do rio Solimões. Revista Brasileira de Zoologia 3(7):409-422.

BENEDITO-CECÍLIO, E. & AGOSTINHO, A. A. 2000. Distribution,
abundance and use of different environments by dominant
ichthyofauna in the influence area of the Itaipu reservoir.
Acta Scientiarum Biological Sciences 22(2):429-437.

BENNEMANN, S. T.; SHIBATTA, O. A. & GARAVELLO, J. C. 2000. Peixes
do rio Tibagi: uma abordagem ecológica. Londrina, UEL. 62p.

BERTOLETTI, J. J.; LUCENA, C. A. S.; LUCENA, Z. M. S.; MALABARBA, L.
R. & REIS, R. E. 1989. Ictiofauna do rio Uruguai superior entre
os municípios de Aratiba e Esmeralda, Rio Grande do Sul,
Brasil. Comunicações do Museu de Ciências da PUCRS
48:3-42.

DEVINCENZI, G. J. & TEAGÁUE, G. W. 1942. Ictiofauna del Rio
Uruguay Medio. Anales del Museo de Historia Natural
de Montevideo 5(4):1-109.

FUGI, R. & HAHN, N. S. 1991. Espectro alimentar e relações
morfológicas com o aparelho digestivo de três espécies de
peixes comedores de fundo do rio Paraná, Brasil.  Revista
Brasileira de Biologia 51(4):873-879.

FUGI, R.; AGOSTINHO, A. A. & HAHN, N. S. 2001. Trophic morphology
of five benthic-feeding fish species of a tropical floodplain.
Revista Brasileira de Biologia 61(1):27-33.

FUGI, R.; HAHN, N. S. & AGOSTINHO, A. A. 1996. Feeding styles of
five species of bottom-feeding of the high Paraná River.
Environmental Biology of Fishes 46(3):297-307.

HAHN, N. S.; ANDRIAN, I. F.; FUGI, R. & ALMEIDA, V. L. L. 1997.
Ecologia Trófica. In: VAZZOLER, A. E. A. M.; AGOSTINHO, A. A.
& HAHN, N. S. eds. A planície de inundação do Alto rio

Paraná - Aspectos físicos, biológicos e socioeconômicos.
Maringá, EDUEM. p.209-228.

HARTZ, S. M.; VERANI, J. R. & BARBIERI, G. 2000. Partilha de
recursos entre as espécies de ciclídeos (Teleostei, Perciformes)
em uma lagoa no litoral norte do Rio Grande do Sul, Brasil.
Biociências 8(1):33-58.

JUNK, W. J. 1997. General aspects of floodplain ecology with
special reference to Amazonian floodplains. In: JUNK, W. J.
ed. The Central Amazonian floodplain ecology of a
pulsing system. New York, Springer Verlag, Ecological
Studies. p.3-20.

KAWAKAMI, E. & VAZZOLER, G. 1980. Método gráfico e estimativa
de índice alimentar aplicado ao estudo de alimentação de
peixes. Boletim do Instituto Oceanográfico 29(2):205-207.

LOWE-MCCONNELL, R. H. 1999. Estudos ecológicos de
comunidades de peixes tropicais. São Paulo, USP. 535p.

MALABARBA, L. R. & REIS, R. E. 1987. Manual de técnicas para
a preparação de coleções zoológicas, 36. Campinas,
Sociedade Brasileira de Zoologia.14p.

MCCAFFERTY, W. P. 1981. Aquatic entomology: the
fishermen’s and ecologist’s illustred guide to insects
and their relatives. Boston, Jones and Barlett. 448p.

NOMURA, H. 1984. Dicionário dos peixes do Brasil. Brasília,
Editerra. 482p.

RAMBO, B. 1994. A fisionomia do Rio Grande do Sul. São
Leopoldo, UNISINOS, 3ed. 473p.

RUSSO, M. R.; FERREIRA, A. & DIAS, R. M. 2002. Disponibilidade de
invertebrados aquáticos para peixes bentófagos de dois riachos
da bacia do rio Iguaçu, Estado do Paraná, Brasil. Acta
Scientiarium 24(2):411-417.

SANTOS, E. P. 1978. Dinâmica de populações aplicada à pesca
e piscicultura. São Paulo, HUCITEC. 129p.

SCRIMGEOUR, G. J. & WINTERBOURN, M. J. 1987. Diet, food resource
partitioning and feeding periodicity of two riffle-dwelling fish
species in a New Zealand river. Journal of Fish Biology
31:309-324.

VIANA, L. F.; SANTOS, S. L. & LIMA-JÚNIOR, S. E. 2006. Variação
sazonal na alimentação de Pimelodella cf. gracilis
(Osteichthyes, Siluriformes, Pimelodidae) no rio Amambaí,
Estado de Mato Grosso do Sul. Acta Scientiarum Biological
Sciences 28(2):123-128.

WELCOMME, R. L. 1979. Fisheries ecology of floodplain rivers.
London, Longman. 317p.

WINDELL, J. T. & BOWEN, S. H. 1978. Methods for study of fish
diets based on analysis of stomach contents. In: BAGENAL, T.
ed. Methods for Assessment of Fish Production in Fresh
Waters. Oxford, Blackwell. p.219-226.

WOOTON, R. J. 1990. Ecology of teleost fishes. London, Chapman
& Hall. 404p.

ZAVALA-CAMIN, L. A. 1996. Introdução aos estudos sobre
alimentação em peixes. Maringá, EDUEM. 129p.

Recebido em novembro de 2005. Aceito em agosto de 2007. ISSN 0073-4721

Artigo disponível em: www.scielo.br/isz



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


