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ABSTRACT

Studies on the trophic structure of fish give information on species autoecology and their role in the ecosystem. The aims of
this study were to characterize the diet of Serrapinnus notomelas in small streams of the River Machado basin and to assess the
effect of rainfall seasonality. Fish were collected bimonthly from July 2013 to May 2014 with seine nets and hand nets. The
length of each specimen was measured to identify category classes. There were also measured the fullness index and volume
of each ingested item, and these data were combined to obtain an alimentary index. We used ANOVA and Kruskal-Wallis
to test for differences between length classes and fullness index, Chi-squared tests to detect seasonal differences in origin of
food items and non-metric multidimensional scaling analysis to examine temporal variation in diet. We found that most of
the specimens were longer than 20 mm, showing a polymodal distribution. In both seasons stomachs of most fish were full.
Serrapinnus notomelas feeds on items of plant and animal origin. A higher consumption of aquatic macrophytes and algae was
observed, suggesting omnivorous feeding behavior with a tendency to herbivory. Items of plant and autochthonous origin
were consumed more than other items in both seasons, and consumption of animal and autochthonous items varied between
seasons. These results reinforce the idea that S. notomelas show trophic plasticity between seasons.
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Ecologia alimentar de Serrapinnus notomelas (Characiformes:
Cheirodontinae) em igarapés da bacia do Rio Machado, Rondénia, Brasil

RESUMO

Estudos sobre a estrutura tréfica de peixes dao informagées sobre autoecologia espécies e seu papel no ecossistema. Os
objetivos deste estudo foram caracterizar a dieta Serrapinnus notomelas em igarapés da bacia do rio Machado e avaliar o efeito
da sazonalidade das chuvas. Os peixes foram coletados bimestralmente de julho 2013 a maio de 2014, com redes de arrasto e
redes de mao. O comprimento de cada espécime foi medido para identificar a categoria das classes. Também foram medidos o
grau de replecio e o volume de cada item ingerido, e estes dados foram combinadas para se obter um indice alimentar. Foram
utilizados uma ANOVA e Kruskal-Wallis para diferencas entre classes de comprimento e graus de replecio, teste de qui-quadrado
para detectar diferengas sazonais na origem dos alimentos e andlise de escalonamento multidimensional nao-métrico para
examinar variagio temporal na dieta. Nés encontramos que a maioria dos individuos eram maiores que 20 mm, apresentando
distribuigdo polimodal. Para ambas as estagdes a maioria dos estdbmagos apresentaram-se cheios. Serrapinnus notomelas ingeriu
itens vegetais e animais. Observamos maior consumo de macréfitas aqudticas e algas, sugerindo comportamento alimentar
onivoro com tendéncia a herbivoria. Itens de origem vegetal e autéctone foram mais consumidos que os demais itens em
ambas as estagoes, e o consumo de itens animais e itens autéctones variou entre as estagoes. Estes resultados reforcam a ideia
de que S. notomelas apresenta plasticidade tréfica entre as estagoes.

PALAVRAS-CHAVE: Characidae, Ecologia tréfica, Igarapés, Peixe ornamental, Amazdnia.
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INTRODUCTION

Understanding the trophic ecology of stream-dwelling
fishes and how fishes use the spatial and seasonal components
of their environment is important to support studies on
community structure and investigations into biological
interactions, such as predation and competition (Esteves
and Aranha 1999). Trophic ecology studies show that most
teleosts exhibit considerable versatility in their food habits and
that their food spectrum can be influenced not only by the

biology of each species but also by environmental conditions
(Abelha ez 2. 2001).

Small forest streams (locally known as igarapés) are
watercourses that are poor in nutrients and have low
primary production (Mendonga ez al. 2008). The food
webs in these systems depend on allochthonous matter
from nearby forests (Abilhoa ez /. 2009). These streams are
also subject to frequent, rapid flood pulses (Carvalho ez al.
2013). Heavy rains in drainage basins are one factor leading
to environmental changes in streams (Corréa er al. 2012).
According to Espirito-Santo er al. (2009), fish assemblages
and the physical characteristics of small streams vary in the dry
and rainy seasons. As the water level reaches or overtops the
banks, new food resources become available to fishes (Corréa
et al. 2012). Trophic relationships in fish communities are
affected by the availability of resources (Ximenes ez a/. 2011;
Ferreira et al. 2014).

The order Characiformes is the Neotropical group of
fishes with the greatest diversity of species, morphologies and
behaviors (Lévéque et al. 2008). Over 1500 Characiformes
species have been described to date (Reis ez 4/. 2003). Although
the subfamily Cheirodontinae is one of the best-known
groups of Characidae in terms of phylogeny and taxonomy
(Malabarba 2003; Bithrnheim ez a/. 2008), there is a dearth
of studies on the ecology of this subfamily (Benitez and
Stiarez 2009), and most of the available information is on
the biological aspects of Cheirodontinae species in southern
Brazil (Santi-Rampazzo ez al. 2008; Benitez and Starez 2009;
Gongalves et al. 2011).

Serrapinnus notomelas (Eigenmann, 1915) shows
ornamental importance (Regulatory Directive 001/2012-
MPA/MMA) and contributes 0.0009% of the total
ornamental fish exports of Brazilian inland waters caught
in the states of Amazonas and Pard (IBAMA 2008). It is
algivorous and non-migratory and does not exhibit parental
care (Suzuki ez al. 2004). Serrapinnus notomelas has a short
life cycle and a small body size and can be found in a great
variety of habitats (Luiz ez /. 1998).

Seasonal variation in wind and rainfall can be expected to
result in allochthonous matter entering streams in different
patterns (Angermeier and Karr 1983). We hypothesize that
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seasonal changes will alter food resources, leading to changes in
the diet, length classes, and fullness index of S. notomelas. The
aim of this study was to characterize the diet of S. notomelas
in small streams in the Machado River basin and to compare
its composition between two different seasons (rainy and dry).

MATERIALS AND METHODS

Fish sampling was conducted in the Dom Jodo stream
(62°04°51”W, 11°10°56”S), the Penha stream (62°04’40”W,
11°11°50”S) and the Mangueira stream (62°05’10”W,
11°13’54”S), which are located in the Machado River basin
in the eastern part of the state of Rondénia (Figure 1). The
temperature in this region varies between 19 °C and 33 °C,
and the annual precipitation is approximately 2,500 mm
(Krusche et al. 2005). There are two well-defined seasons:
the dry season (from May to October) and the rainy season
(from November to April) (Fernandes and Guimaraes 2002).
The streams are second-order, and the sampling sites were
determined according to Horton’s scale, modified by Strahler
(Petts 1994). Second-order streams have a sandy substratum,
pastures in the adjacent matrix and a small amount of riparian
vegetation, such as grass and small aquatic plants. In the dry
season during the study period, the mean depth was 300 +
100.0 cm, the mean width was 281 + 41.1 c¢cm, the mean
water speed was 0.4 + 0.2 m s and the mean flow was 33.2
+ 0.4 m’s, while in the rainy season, the mean depth was
390 + 130.0 cm, the mean width was 316 + 47.5 cm, the
mean water speed was 0.4 + 0.0 m s and the mean flow was
49.2 £ 0.3 m’s7.

In total, two dry and two rainy seasons were sampled:
July 2013, September 2013, January 2014 and March 2014,
along a 50 m stretch of the streams (Mendonga ez a/. 2005).
Seine nets (picarés) measuring 2.0 x 1.20 m with a mesh size
of 2 mm and a dip net (pugd) with a 0.46 x 0.33 m opening
and a mesh size of 2 mm were used simultaneously along the
entire stretch for one hour. Before sampling, each end of the
50 m sampling site was blocked with gill nets (5 mm mesh
size) to prevent fishes from escaping.

The fish were collected under an ICMBio (Instituto Chico
Mendes de Conservacio da Biodiversidade) permit (31446-
1/2011). Every fish was euthanized using a lethal dose of clove
oil (eugenol) and immediately fixed in 10% formalin solution
and preserved in 70% ethanol. The species were identified
following Queiroz ez al. (2013), and voucher specimens were

deposited in the fish collection of the Universidade Federal
de Rondénia, Porto Velho, Brazil (UFRO-I1 11257 e 13782).

The standard length (SL) of each specimen was measured to
identify length classes (LCs). These were calculated according
to the Sturges method (Sturges 1926). Stomach contents
were stored in 70% alcohol, and food items were analyzed
and identified to the lowest taxonomic level using Bicudo
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Fig. 1. Map of the Machado River basin with the study sites indicated.

and Bicudo (1970), Hamada and Ferreira-Keppler (2012)
and Hamada ¢z a/. (2014) using a dissecting microscope. The
occurrence frequency (Fi%) and the method of volumetric
frequency (Vi%) were used to analyze stomach contents
(Hyslop 1980). The occurrence frequency was calculated by
recording the number of fish in which each item occurred,
obtaining the percentage in relation to the total stomachs
with food. For the volumetric frequency, the volume of each

62°5'W

62°0'W 61°55'W

Projection: UTM - Zone 20 S
Datum WGS 1984
Data Source: IBGE and SEDAM-RO

item was obtained by the percentage in relation to the total
value of every stomach contents. The volume was obtained
through gridded dish, where the volume was obtained in cubic
millimeter and later transformed into milliliter (Hellawell
and Abel 1971). These data were combined in an alimentary

index (IA7) proposed by Kawakami and Vazzoler (1980). The
index is given by the equation IAZ = (F/*Vi)/Z Fi*Vi)*100,
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wherei=1.2, ... nfood items; F7 = frequency of occurrence

of a given food item; and V7 = volume of a given food item.
Food items were grouped according to type (animal or plant)
and origin (autochthonous or allochthonous). Fullness index
(FI) was determined according to Hahn ez 2/. (1999) and was
coded as follows: 0 (empty), 1 (volume < 25%), 2 (25% <
volume < 75%) and 3 (75% < volume < 100%).

The Shapiro-Wilks test of normality and Levene’s test of
homoscedasticity were used to determine whether parametric
ANOVA or the non-parametric Kruskal-Wallis test should
be used to test for differences between LC (length classes)
by season, FI (fullness index) by season and IA7 by season
(Zar 1999). As sources of variation were considered seasons
(rainy and dry), LC (12 - 14 mm, 15 - 17 mm, 18 - 20 mm,
21-23 mm, 24 - 26 mm, 27 - 29 mm, 30 - 32 mm, 33 - 35
mm and 36 - 38 mm), (FI1 0, FI 1, FI 2 and FI 3) and IAi.
Chi-squared tests (%) were applied to data that had a normal
distribution and to detection of seasonal differences (rainy
versus dry season) in origin of food items (Zar 1999).

Non-metric multidimensional scaling analysis (nMDS)
was used to examine temporal variation in diet using the
total volume of each item. The dissimilarity matrix used in
the ordination was constructed using the Bray-Curtis index,
with this analysis carried out using the PAST software (version
2.1.7) (Hammer et al. 2001). In nMDS analysis a low stress
value (0.1), correspond to a good ordering, ensuring good
reliability in the interpretation of the results (Clarke and
Warwick 1994). The ANOVA and y? tests were performed
were performed using the R-package (R Foundation for
Statistical Computing, version 3.0.1, 2013). The results were
considered significant when p < 0.05.

RESULTS

A total of 372 specimens were analyzed; 228 were collected
in the rainy season (SL = 12 to 38 mm) and 144 in the dry
season (SL = 18 to 38 mm). Most of the specimens were longer
than 20 mm, and the LC with the greatest absolute frequency
was LC 30 - 32 mm (n = 125; 34%), followed by LC 27 - 29
mm (n = 108; 29%), LC 24 - 26 mm (n = 44; 12%) and LC
33 - 35 mm (n = 36; 10%). The assumptions of the ANOVA
were met (Shapiro-Wilk, p > 0.05; Levene, p > 0.05). Significant
differences were found between the length classes analyzed

(ANOVA, p < 0.05; df = 8) (Table 1).

A total of 219 specimens were analyzed for FI; 119 were
collected in the rainy season and 100 in the dry season. The
assumptions of the ANOVA were met (Shapiro-Wilk, p > 0.05;
Levene, p > 0.05). Significant differences were found between
the fullness index analyzed (ANOVA, p < 0.05; df = 3) (Table 2).

Serrapinnus notomelas ingested a wide variety of food
items, including material of plant origin, such as algae

Feeding ecology of Serrapinnus notomelas (Characiformes: Cheirodontinae)
in small forest streams in the Machado River basin, Rond6nia, Brazil

Table 1. Absolute frequency of Serrapinnus notomelas specimens at the
streams in the Machado river basin, Brazil, from July 2013 to May 2014 in
each length class (LC). The data shown in different letters are significant at
the 0.05 level.

Absolute frequency
LC (mm)
Rainy season Dry season

12-14 10 0°
15-17 & 0°
18-20 212 20
21-23 232 5H
24 - 26 252 194
27-29 562 522
30-32 722 532
33-35 252 i@
36-38 20 20

Table 2. Absolute frequency of Serrapinnus notomelas specimens for each
stomach fullness index class. Fullness index 0 (FI 0 = empty), fullness index
1 (FI1 = < 25%), fullness index 2 (FI 2 = 25% - 75%) and fullness index
3 (FI 3 = 75% - 100%) at the streams in the Machado River basin, Brazil,
from July 2013 to May 2014. Data shown in different letters are significant
at the 0.05 level.

Absolute frequency

Fullness index

Rainy season Dry season
FI 0 0 0P
Fl 1 90 10
FI 2 302 15
El8 792 832

and macrophytes; material of animal origin, such as mites,
zooplankton, scales and terrestrial and aquatic insects at
different stages of the life cycle; and undefined matter
(detritus/mud). The main items consumed, the fragments of
aquatic macrophytes was the most important item in rainy
season (IA7 = 54.94; p = 0.00; df = 1) compared to dry season
(IA7 = 49.01), as well as digested plant material (rainy, [A7 =
7.60; dry IAi = 5.65, p = 0.01; df = 1). Microsporaceae (green
algae) was the most important item in dry season (rainy, [Ai =
5.83;dry [Ai=7.29; p=0.01; df = 1), as well as Desmidiaceae
(rainy, IA7 = 0.13; dry [Ai = 6.58; p = 0.00; df = 1) (Table 3).

There were significant differences between the amount of
food items of allochthonous origin and the amount of food
items of autochthonous origin ingested in both the dry season
((*=77.2; p<0.05; df = 1) and the rainy season (x* = 73.6; p <
0.05; df = 1). In both seasons consumption of autochthonous
food items was greater. There was also a significant difference
between the amount of material of animal origin and the
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Table 3. Percentage composition by volume (V/), occurrence (Fi) and alimentary index (IA) of each food item identified in the diet of Serrapinnus notomelas
during the rainy and dry seasons in streams in the Machado River basin, Brazil, from July 2013 to May 2014. Allochthonous items*; autochthonous items**.

Rainy season Dry season Rainy season Dry season
Food items Food items

Vi% Fi% IA Vie  Fi% 1A Vi%e  Fi% IA Vi%e Fi% IA
Plant origin Ulotrichaceae** 585 390 474 6.28 454 6.17
Chlorophyta** 244 350 173 478 353 3.66 Volvocaceae™* 005 018 030
Chaetophorales** 0.02 009 015 Zygnemataceae** 547 278 220 806 9.09 8.08
Cyanophyta** 009 055 001 000 008 000 Digested plant material* 6.68 5.47 7.60 6.75 3.87 5.65
Sphaeropleales** 0.00 009 012 Macrophytes** 2796 9.47 5494 3095 7.32 49.01
Amphipleuraceag** 0.01 027 032 0.01 058 045 Animal origin
Bacillariaceae** 0.07 083 090 0.01 042 036 Acari* 017 065 002 007 050 0.00
Bacillariophyceae** 029 222 013 027 0.08 0.30 Coleoptera* 407 306 259 108 202 047
Biddulphiaceae** 013 092 099 090 117 0.23 Diptera (adult)** 015 074 002 007 033 0.00
Brachysiraceag** 0.01 130 133 0.00 033 0.00 Diptera (larva)* 007 009 010 011 016 0.00
Catenulaceae™** 004 1.02 001 002 067 0.00 Ephemeroptera® 0.16 0.09 025 046 059 0.05
Chlorellaceag** 0.01 009 113 001 016 0.18 Lepidoptera* 0.15 0.09 0.20
Cladophoraceae** 033 065 0.04 030 059 0.03 Megaloptera* 003 009 012
Closteriaceae™* 105 473 103 180 446 1.74 Odonata* 050 037 003 069 067 0.10
Cymbellaceae™* 025 343 015 032 421 028 Trichoptera* 272 195 110 076 1.09 0.18
Desmidiaceae** 037 371 013 889 6.65 6.58 Bosminidae* 0.01 008 0.00
Diadesmidaceae™* 0.01 037 040 001 050 0.00 Ceratopogonidae* 011 009 015 003 0.08 0.00
Euglenaceae** 0.01 027 030 000 008 0.00 Corydalidae* 0.03 009 012 003 0.08 0.00
Eunotiaceae** 015 120 003 011 059 0.01 Elmidae* 024 055 0.02
Fragilariaceae** 0.08 065 0.71 0.00 0.08 0.00 Hydrobiosidae* 0.03 0.08 0.00
Gomphonemataceae**  0.71 3.99 053 029 269 0.16 Lampyridae* 002 009 0.12
Hydrodictyaceae™* 0.01 0.09 012 001 050 0.00 Leptophlebiidae* 028 018 045 053 025 0.02
Microcystaceae** 0.00 0.09 000 0.02 016 0.00 Moinidae* 0.03 009 0.11
Microsporaceae** 1042 269 583 690 488 7.29 Zooplankton* 0.01 009 032 002 016 0.00
Naviculaceae** 014 185 003 019 261 0.06 Cyclopoida* 0.07 0.08 0.00
Naviculales** 026 250 0.13 012 227 0.06 Daphniidae* 014 083 098 008 058 0.00
Neidiaceag** 0.02 042 0.00 Fragments of fishes* 2.02 050 0.22
Nostocaceae** 0.01 018 0.16 Scales* 381 371 294 286 202 125
Oscillatoriaceae** 083 120 020 117 294 0.74 Unidentified eggs* 050 055 005 031 059 0.04
Phacaceae** 0.01 0.09 0.11 Nematoda* 088 130 023 015 033 0.01
Pinnulariaceae** 349 482 350 075 446 0.72 Larvae of unidentified 5 g3 361 4123 068 176 0.20
Pseudanabaenaceae**  0.51 1.02 010 022 042 0.02 lelssst:?honous fragments
Rhopalodiaceae** 0.01 027 030 000 008 0.00 of insects** 517 343 369 404 353 309
Rivulariaceae** 024 046 002 009 016 0.00 Autochth(_)nousfrag- B B
Schizomeridaceag** 555 1.85 214 081 075 0.13 ments of insects™ ‘ ’ ' ' ’ ’
Selenastraceae** 0.00 0.08 0.00 Unidentified Material
satootunes 00t 0% 100 o 1z 000 e ™™ 107 10 0m 06 ot oo
Surirellaceae™** 005 065 070 0.09 143 0.02 Detritus/mud** 176 547 200 259 572 321
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amount of material of plant origin ingested in both the dry
season (¥ = 76.7; p < 0.05; df = 1) and the rainy season (y* =
56.0; p < 0.05; df = 1). In both seasons S. notomelas ingested

mainly items of plant origin.

nMDS analysis indicated that there was considerable
overlap of items of animal (stress = 0.11, where a low stress
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values indicates a good ordering, ensuring good reliability
in the interpretation of the results), plant (stress = 0.08),
autochthonous (stress = 0.10) and allochthonous origin (stress
=0.23), consumed by S. notomelas in each season, the analysis
failed to show any separation on axis 1 and 2 retained for
interpretation (Figure 2a-d).
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Fig. 2. Non-metric multidimensional scaling analysis of volumetric data for animal (A), plant (B), autochthonous (C) and allochthonous (D) items in the diet of
Serrapinnus notomelas during the dry season (square) and rainy season (circle), in streams in the Machado River basin, Brazil, from July 2013 to May 2014.

This figure is in color in the electronic version.
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DISCUSSION

Most of the captured individuals had size between 30
and 32 mm. According to Malabarba (2003), the subfamily
Cheirodontinae consists mainly of small individuals that reach
a maximum length of 30 - 40 mm. However, in studies by
Lourenco et al. (2008) and Benitez and Starez (2009), mean
length was 26 mm and 32 mm, respectively. Corroborating the
results of our study, Lourenco ez al. (2008) reported that LC
23 - 28 mm had the greatest number of individuals, while for
Benitez and Starez (2009) the corresponding LC was 28 - 32
mm. This result indicates that the species of our study possibly
has a body growth (SL) faster than in other locations, which
is expected relatively given that it is a foraging species, which
should reach the maximum length as soon as possible aiming
minimize the chance of predation (Reznick ez a/. 1996).

The LC distribution for S. notomelas was polymodal, a
distribution pattern also found in studies of Lundberg and
McDade (1986) and Espirito-Santo ez a/. (2013), which may
indicate repeated reproductive episodes throughout the year
and, consequently, the presence of various cohorts in the
population analyzed in the streams that feed into the Machado
river basin. We suggest that predominant absolute frequency
of certain size classes in the rainy season is related to the
preferred food item of this species. As macrophytes were the
most consumed item in the rainy season, the high absolute
frequency of the species may be associated with the greater
availability of this food resource when the water is deeper.

In studies involving Serrapinnus heterodon in a reservoir in
the Sao Paulo state (Gongalves ez al. 2011) and S. notomelas on
a lake in the Parand River basin (Carniatto ez a/. 2012), it was
found a high frequency of full stomachs, our study corroborate
those findings. In fishes, the seasonal cycle of nutritional reserves,
such as fat, follows a pattern associated with reproduction
(Favero er al. 20105 Freitas er al. 2011; Espirito-Santo e 4l.
2013), when fishes reduce feeding activity and use the energy
stored in fat for gonadal maturation (Santos ez /. 2010).

Serrapinnus notomelas shows an opportunistic reproductive
strategy, does not exhibit parental care and has continuous
reproduction, i.e. multiple clutches (Winemiller 1989). This
may explain the large number of individuals with full stomachs
in the dry and rainy seasons in our study. Studies carried out
in different regions of Brazil have shown that fish reproduction
is usually associated with increases in rainfall during the rainy
season, when food is more available for offspring (Vazzoler
and Menezes 1992; Winemiller 1993; Winemiller ez 2/. 2008).
This is in agreement with our findings of more individuals
with FI 1 and FI 2 in the rainy season.

Due to the consumption of plant and animal items, we

noted that S. notomelas is an omnivorous species with tendency

to herbivory. Based on tooth morphology, Malabarba (2003)

Feeding ecology of Serrapinnus notomelas (Characiformes: Cheirodontinag)
in small forest streams in the Machado River basin, Rondénia, Brazil

classified Cheirodontinae species mainly as herbivores. This
classification was confirmed by the high value of intestinal
quotient (0.62 mm) observed by Gongalves ez al. (2011) for
S. heterodon. Hahn and Loureiro-Crippa (2006) and Luiz ez
al. (1998) studied lagoons and streams in the Parand river
catchment basin and classified S. notomelas as an algivorous
species, while Minzao et al. (2004) classified it as omnivorous
because of its consumption of microcrustaceans and algae.
According to Agostinho ¢t al. (2007) omnivorous habits are
an important strategy in impacted environments allowing
increased energy acquisition according to the availability and

quality of food.

In a study on fish/macrophyte interaction in the
Rosana reservoir in the state of Sio Paulo, Brazil, Casatti
et al. (2003) reported the algivorous habits of S. notomelas.
Pelicice and Agostinho (2006) found that this was the only
herbivorous species in the same reservoir, feeding almost
exclusively on algae and bryophytes. The high consumption
of aquatic macrophytes and algae in our study is related to the
morphological attributes described for the species. Serrapinnus
notomelas has stronger teeth (broader with more cusps), an
important feature when scraping periphyton from the stems
of submerged macrophytes (Hahn and Loureiro-Crippa
20006). This attribute is important for species that feeds on
plant resources, which are known to be difficult to digest. In
contrast, carnivorous fishes have shorter intestines (Hahn and
Loureiro-Crippa 2000).

It should be noted that the large amount of macrophytes
and algae ingested by S. notomelas is related to the fact
that the submerged parts of macrophytes form a complex
habitat made up of stems and roots colonized by algae and
invertebrates (Junk 1973) throughout the year. Pelicice et /.
(2005) reported that in addition to being used as food source,
macrophytes are substratum for periphyton and invertebrates.
Associated with this is the fact that the streams studied are
in pastures, where there is no plant cover, which can lead to
greater periphyton productivity because of the increased light
incidence (Mosisch et al. 2001).

The origin of food resources available to fishes may change
substantially among streams and rivers. Shaded headwater
forest streams contain mainly allochthonous resources and
generally harbor fish species that tend to be omnivorous
generalists. However, there is some autochthonous primary
production in these systems and several fish species take
advantage of that. In stream reaches exposed to direct sunlight,
some species such as small catfishes (Loricariidae) are the main
consumers of periphyton, which they eat as they graze on the
surface of submerged tree trunks, macrophytes and rocky
substrates (Carvalho ez 2. 2007).

The diet of S. notomelas is dominated by food from
autochthonous source. The importance of allochthonous
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material for the feeding of stream fishes is relevant (Nogueira
and Costa 2014; Kemenes and Forsberg 2014; Costa
and Soares 2015). This shows that S. noromelas depends
almost exclusively on resources provided by the terrestrial
environment. Moreover, Gordon (1993) suggested that
allochthonous material may be indirectly important for the
diet of fishes because leaves, branches, and tree trunks create
microhabitats that support immature forms of insects and
other organisms that compose the basis of the autochthonous
food resource. In addition, the species is benthopelagic
(Malabarba 2003), and its diet indicates a preference for
the benthic zone as a foraging site. The preferential use of
autochthonous food by stream fishes was also suggested by
Casatti (2002) in Sio Carlos stream, in the state of Sao Paulo,
Brazil, where 70% of the food ingested by fishes was from
autochthonous source.

The fact that many species are restricted to areas with
canopy cover has been attributed to input of greater amount
of allochthonous material, particularly terrestrial insects
(Mazzoni and Iglesias 2002). Thus, the great consumption of
autochthonous items by S. notomelas may also be related to
the reduced vegetation cover in the observed streams.

In this study, S. notomelas consumed predominantly
material of plant origin. According to Branddo-Gongalves ez 4.
(2010), who studied a stream in river Parand basin, the most
abundant and most important items in the diet of S. notomelas
were algae and macrophytes. Items of animal origin were not
frequent. The species had a strong preference for algae, and
its diet did not vary with season. Most likely, because algae
are an abundant resource throughout the year, thus there is
no need to change the diet to a different food source.

Although different feeding classifications have been used
for Cheirodontinae species, the information available in the
literature suggests that most of these species have omnivorous
habits and that they may consume predominantly, or have
a tendency to consume, one particular item (Brandio-
Gongalves et al. 2010). Generally, the food items ingested
by Cheirodontines are very similar and the food spectrum
is relatively limited. Larger items, such as fruits, seeds,
fishes and large crustaceans, are never present, and insects
of allochthonous origin are rarely found (Souza ez al. 2011).
Our results contradicts the study by Souza ez al. (2011), where
fish fragments, scales and allochthonous fragments of insects
were found in the guts of S. notomelas. This reinforces the idea
that this species has omnivorous habits and may consume
predominantly one particular item.

Our results suggest that this species has a very similar
diet to that of other Cheirodontinae species described in
the literature, both in terms of its omnivorous habits and
its limited food spectrum. Although the diet of S. notomelas
included material of animal origin, the species fed essentially

Feeding ecology of Serrapinnus notomelas (Characiformes: Cheirodontinae)
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on plant items during both seasons. For this reason, it is
reasonable to classify the species as omnivorous with tendency
to show herbivorous behavior, as observed in other studies
(Castro et al. 2004; Dias and Fialho 2009; Brandao-Gongalves
et al. 2010).

CONCLUSION

Serrapinnus notomelas species shows a polymodal
distribution pattern of LC, being one indicative that repeated
reproductive episodes throughout the year and, consequently,
the presence of various cohorts in the population analyzed.
The absolute frequency of some size classes in the rainy season
is related to the preferred food (macrophytes) item of this
species. Serrapinnus notomelas has omnivorous feeding habits.
Autochthonous plant material constitutes a large part of its
diet, possibly because autochthonous items are of greater
importance in fish diets. There was no evidence of seasonal
changes in the fullness index and diet of S. notomelas apart
from a reduction in the frequency of consumption of some
items. However we noted significant differences between
the amount of food items of allochthonous origin and
autochthonous origin ingested in the dry and rainy seasons.
Also, that was observed for the items of animal and plant
origin. This is most likely because of the constant availability of
food and the broad spectrum of food consumed by this species.
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