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Abstract

The present study was carried out in Mato Grosso fluvial system, a costal drainage from Serra do Mar. We analysed the 
diet and the feeding daily rhythm of Pimelodella lateristriga from samples carried out during 24 hours over a 4 hour 
fishing interval, in June, July and September, 2006 as well as in January and February, 2007. Diet was described from 
the Feeding Index (IAi) and feeding daily rhythm was verified through the Gut Fullness Index (GFI). Pimelodella 
lateristriga diet was composed of 37 items, being aquatic insects the most important ones. IAi analysis revealed that 
Diptera, Trichoptera and Ephemeroptera amounted to 90% of the diet. Autochthonous invertebrates were the most 
important consumed items. Pimelodella lateristriga concentrated its feeding activities in the nocturnal period (10:00 PM 
to 2:00 AM) with marked significant differences (F = 16.11; gl = 5; p < 0.05) between each diurnal and nocturnal 
periods. Between 6:00 AM and 6:00 PM, foraging activity was gradually reduced. We concluded that P. lateristriga 
has an insectivorous diet and a nocturnal feeding habit with greater activity between 10:00 PM to 2:00 AM.

Keywords: trophic ecology, feeding daily rhythm, stream-dwelling fishes.

Dieta e ritmo diário da alimentação de Pimelodella lateristriga  
(Osteichthyes, Siluriformes) de um riacho costeiroda Serra do Mar - RJ 

Resumo

O presente estudo foi desenvolvido no sistema fluvial do rio Mato Grosso que compõe uma drenagem costeira da Serra do 
Mar. Foi analisado o hábito alimentar e o ritmo alimentar diário de Pimelodella lateristriga a partir de amostras obtidas 
em coletas de 24 horas, com intervalos de 4 horas, em junho-julho-setembro/2006 e janeiro- fevereiro/2007. A dieta 
foi avaliada a partir do Índice Alimentar (IAi) e o ritmo alimentar diário, com base no Índice de Repleção Estomacal 
(GFI) dos peixes. A dieta de P. lateristriga foi composta por 37 itens, sendo os insetos aquáticos os mais abundantes. 
O IAi revelou que Diptera, Trichoptera e Ephemeroptera somaram 90% da dieta, sendo, portanto, os invertebrados 
autóctones os itens mais consumidos. Pimelodella lateristriga concentrou sua atividade alimentar no período noturno 
(10:00 até 14:00 horas) com diferenças significativas (F = 16,11; gl = 5; p < 0,05) entre os horários diurnos e noturnos. 
Entre os horários 6 am e 6 pm a atividade de forrageamento foi gradualmente reduzida. Concluímos que P. lateristriga 
possui dieta insetívora e ritmo alimentar noturno com pico de atividade entre 10:00 até 14:00 horas.

Palavras-chave: ecologia trófica, ritmo alimentar diário, peixes de riacho.
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2. Material and Methods

2.1. Study area

The Mato Grosso microbasin (22o 55’ S and 42o 35’ W) 
is a small fluvial system that drains the east watershed of 
Serra do Mar. Headwaters are located in Serra do Mato 
Grosso, approximately 800 m high. Mato Grosso stream 
is a typical Serra do Mar 3rd order stream and is the main 
water course in that microbasin (Afonso et al., 2000,  
Barbieri and Coelho-Neto, 1999; Silva-Filho et al., 1999). 
It flows down through about 11 km, and discharges its 
waters into the Saquarema lagoon system, located 90 km 
north of Rio de Janeiro metropolis. Water discharge is 
seasonally determined by rainfall (~1500 mm yr-1) that is 
more abundant during summer (November-January) but 
tropical storms (> 120 mm in a day) occur throughout 
the year and may increase water level by several-fold but 
a return to base-flow conditions occur within the same 
day. Sunlight daily cycle is seasonally determined but, 
according to its latitudinal position, photoperiod did not 
vary for more than 3 horas between – June (winter solstice) 
and February (summer solstice) (see also Mazzoni and 
Rezende, 2009). The study site was located in the upper 
Mato Grosso stream (Figure 1) where the canopy and 
stream surroundings are well preserved. It was a crystal 
clear waters site with low turbidity, intact canopy, stony 
river bed presenting riffles and runs.

2.2. Sampling and data analysis

At each sampling month fishes, from a wide range 
of standard length, were sampled six times, at a 4 hours 
interval over a 24 hours period (2:00, 6:00, 10:00 AM and 
2:00, 6:00, 10:00 PM) on a 150-m-long stream stretch in 
winter (July/2002 = 11 hours photoperiod) and summer 
(February 2003 = 13 hours photoperiod) of 2003. Sampling 
was done by electro fishing (Mazzoni et al., 2000) and was 
always initiated 30 minutes after sunrise (http://www.cptec.
inpe.br/). Fifteen P. lateristriga specimens were sampled 
during each sampling time. Specimens were immediately 
fixed in a 10% formalin solution for posterior analysis. 
Thereafter, in the laboratory, fishes were processed and the 
following data were obtained: (i) standard length (L

s
 – cm), 

(ii) total weight (W
t 
–

 
gr) e (iii) gut weight (W

g 
– gr). Guts 

were fixed in 5% formaldehyde and transferred to 70% 
alcohol after a 48-hours period.

Guts content, of 358 specimens, were analysed under 
a stereoscopic microscope throughout the Volumetric (V

O
) 

and Frequency of Occurrence (F
O
) methods (Hynes, 1950; 

Hyslop, 1980). The relative importance of each food item/
category was established according to the Feeding Index 
(IA

i
). The IA

i
 consisted of the correlation between F

O
 and 

V
O
 data as proposed by Kawakami and Vazzoler (1980) and 

adapted by Hahn et al. (1997) and was applied according 
to the following model: IA

i
 = (F

i
*V

i
)/(∑ F

i
*V

i
)*100, where 

i = 1, 2, ….n food items; F
i
 = frequency of occurrence and 

Vo = volume of a given food item. Feeding items were 
identified according to the corresponding bibliography 
(Carvalho, 1989, 1992; Carvalho et al., 2001; Melo, 

1. Introduction

According to Wootton (1998), an individual fish is a 
system that converts food into progeny and occupy virtually 
every possible trophic role, from herbivorous to secondary 
and tertiary carnivorous. The knowledge of such position 
in the trophic structure of a given community is hardly 
important when environmental management is necessarily 
or even when theoretical inferences are made for natural 
systems (Winemiller, 1990). Although morphology can 
provide circumstantial evidence of the diet of a fish, the 
inferences must be confirmed by more direct evidence of 
what is eaten. In this context, the description of food items 
consumed by any fish species in a community is the starting 
point to the recognition of a natural trophic structure.

Fishes have quite different feeding habits, as well as 
different morphologies and feed at any time of day or night 
depending on food availability, possible competitors and 
physiological characters (Moyle and Cech, 1996). Biological 
rhythms are characterised by biochemical, physiological 
and/or behavioural events that occur in regular intervals. 
Daily rhythm is regulated by day and night light intensity 
and is dictated by genetically determined endogenous 
functions (Menna-Barreto and Fortunato, 1988). It is one 
of the most important behavioural cycles and acts, mainly, 
on foraging behaviour (Rabelo and Araújo-Lima, 2002; 
Gerking, 1994).

Foraging behaviour is also constrained by physiological 
requirements and the circadian rhythm is one of the most 
important cues for the daily pattern of foraging (Dill, 
1983; Rabelo and Araújo-Lima, 2002). Circadian pattern 
of activity is among the most conservative behaviour in 
animals and, in the case of fishes, varies according with 
taxonomic groups; for example, Characiformes are diurnal 
species but Siluriformes are crepuscular ones (e.g. Sabino 
and Castro, 1990; Soares-Porto, 1994).

As most catfish rely on their barbels they do not need 
light to detect food, so, according to Bolliet et al. (2001), in 
these cases, feeding behaviour is more dependent on food 
availability than photoperiod. Nonetheless, records found 
in the literature state that Siluriform species have nocturnal 
habits as the food intake rhythm is under endogenous 
control (Eriksson and Van Veen, 1980; Lowe McConnel, 
1987; Boujard et al., 1990; Boujard, 1995; Bolliet et al., 
2001). This kind of behaviour was registered in several 
Pimelodella species, a typical Siluriform from Serra do 
Mar rivers (Sazima, 1986; Trajano, 1989; Soares-Porto, 
1994).

Pimelodella lateristriga (Lichtenstein, 1823), also 
commonly known as “mandi”, “mandi-chorão” and 
“mandizinho” (Bockmann and Guazelli, 2003), is found in 
the Atlântico Leste microbasins, between Rio Jequitinhonha 
and Rio Paraíba do Sul (Menezes et al., 2007), and is one 
of the most abundant species and of large distribution in the 
Rio Mato Grosso (unpublished data). In the present work 
we aimed to describe the diet and feeding daily rhythm of 
P. lateristriga from Rio Mato Grosso, Saquarema – RJ.
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being aquatic insects the most important ones. According to 
IAi, Diptera, Trichoptera and Ephemeroptera totalled 90% 
of the diet (Table 1). Considering the relative participation 
of autochthonous vs. allochthonous and animal vs. vegetal 
items, we found that P. lateristriga diet was mainly based 
on animal autochthonous items (Table 1).

We did not find significant differences for the GFI of 
each sampling time between sampling months (p > 0.05) 
thus, daily feeding activities were based on the grouped 
data of all sampling months. Feeding activity analyses, 
based on the average GFI of each sampling period, showed 
that P. lateristriga concentrated feeding activities in the 
nocturnal period (10:00 PM to 2:00 AM) with marked 
significant differences (F = 16.11; gl = 5; p < 0.05) between 
each sampling time. Between 6 AM and 6 PM the foraging 
activity was gradually reduced (Figure 3).

4. Discussion

Longitudinal pattern of food availability is the main 
characteristic that determines a continuous gradient of 
biological parameters of streams (Vannote et al., 1980) 
and should be dictated from the production/input of 
autochthonous and/or allochthonous matter (Minshall, 
1996). The amount and quality of organic matter and light 

2003; Olifiers et al., 2004; Salles et al., 2004; Borror 
and Delong, 2005; Pes et al., 2005; Passos et al., 2007). 
Diet was defined as the relative importance of each food 
category (animal vs. vegetal) and origin (autochthonous 
vs. allochthonous).

Gut fullness Index (GFI) (Santos, 1978; Mazzoni 
and Rezende, 2009) was determined according to the 
following model: GFI = 100 W

g
 W

t
-1, where W

g
 = gut 

weight and W
t
 = total weight. Daily activity was estimated 

as the 24 hours distribution of mean GFI mean values. 
Normality and homocedasticity premises were verified by 
the Kolmogorov-Smirnoff and Levine tests, respectively. 
In order to test the daily variation of food intake, variance 
analysis (ANOVA) and the pos hoc Tukey test (HSD) 
were used for the GFI daily variation. Voucher specimens 
were placed in the ichthyological collection from Museu 
Nacional do Rio de Janeiro – MNRJ 29,965, MNRJ 
29,972, MNRJ 29,995, MNRJ 30,019, MNRJ 30,020 
and MNRJ 30,022.

3. Results

The individuals of Pimelodella lateristriga that had 
their guts analysed in the present study varied in size from 
3.0 to 11.9 cm (Figure 2). Diet was composed of 37 items, 

Figure 1. Mato Grosso fluvial system location with the indication of the sampling site (black square) where Pimelodella 
lateristriga feeding study was developed.
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Figure 2. Standard length distribution of Pimelodella 
lateristriga from Mato Grosso stream, Saquarema, Rio de 
Janeiro. Numbers in the independent axis concern mid-point 
of standard length classes (cm): 3.5 = 3.0 – 3.9 cm; … 11.5 = 
11.0 – 11.9 cm.

Figure 3. Temporal variation of mean values of the Gut 
Fullness Index (GFI) of Pimelodella lateristriga from Mato 
Grosso stream, Saquarema, Rio de Janeiro.

Table 1. Percent composition by volume (Vo) and occurrence 
(Fo) and Alimentary Index (IAi) of each food item/group 
registered in the food content of Pimelodella lateristriga 
from Mato Grosso stream, Saquarema, Rio de Janeiro. 
Allochthonous items are marked with *.

VO FO IAi

Diptera 72.04

Ceratopogonidae 0.05 2.18

Chironomidae (larvae 1) 18.23 58.36

Chironomidae (larvae 2) 0.02 0.73

Empididae 0.91 18.91

Muscidae 0.13 0.36

Psycodidae 0.00 0.36

Simuliidae (larvae 1) 19.02 48.36

Simuliidae (larvae 2) 2.64 12.36

Tipulidae 0.12 0.73

Diptera – unidentified 0.01 0.36

Efemeroptera 15.19

Baetidae (larvae 1) 14.89 28.73

Baetidae (larvae 2) 0.09 1.09

Ephemeroptera (larvae) 0.00 0.36

Leptophebiidae 0.45 2.18

Trichoptera 3.29

Hidroptilidae 0.30 8.00

Hydropsychidae 0.74 6.18

Helicopsychidae 0.57 4.36

Leptoceridae 3.90 21.09

Philopotamidae 0.48 2.55

Plecoptera 0.03

Grypopterigidae 0.29 1.09

Perlidae 0.33 1.45

Coleoptera 0.34

Elmidae (larvae) 0.61 14.18

Nocteridae (larvae) 0.20 5.45

Psephinidae 0.01 0.36

Odonata 0.02

Libellulidae 0.27 1.45

Anisoptera 0.22 1.09

Zigoptera 0.13 0.36

Lepidopetra 0.55

Pyralidae 1.69 9.09

Megaloptera 0.05

Corydalidae 1.87 0.73

Hymenoptera* 3.89 2.55 0.35

Hemiptera* 1.20 0.73 0.03

Crustaceans 9.43 9.09 3.03

Scales 4.66 25.09 4.15

Fish parts 2.61 0.73 0.07

Seeds* 5.54 1.82 0.36

Molusc 0.05 0.73 <0.01

Oligocheata 4.38 3.27 0.51

availability for photosynthesis are the lotic characteristics 
strongly dependent from the riparian vegetation (Afonso et al., 
2000). Fish communities from opened streams have on 
autochthonous process, prompted by photosynthesis, its 
primary food resource (Thorp, 2002; Hein et al., 2003). 
In opposition, in streams where marginal vegetation is 
almost abundant, 99% of the energy that flows through food 
chain constitutes of vegetal matter and terrestrial insects 
derived from riparian vegetation (Fisher and Likens, 1973; 
Gregory et al., 1991; Uieda and Kikuchi, 1995).
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