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Dining out: Bryconops caudomaculatus jumps out of water to catch flies
Cenar afuera: Bryconops caudomaculatus salta del agua para atrapar moscas
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The input of organic matter from riparian
vegetation connects aquatic and terrestrial
ecosystems (Lorion & Kennedy 2009).
Allochthonous organic matter, mainly terrestrial
insects and fruits, are often the main food
source for fishes (Vannote et al. 1980). The
capture of these resources usually depends on
the rate they fall into the water. Some biotic and
abiotic agents, as wind and rain, can increase
the allochthonous input into the water and then
contribute to their consumption for fish (Sabino
& Sazima 1999, Rezende & Mazzoni 2005).
However, the capture of these items available
out of the water can be more active.
The “fish jumpers” are popularly well
known, especially among riverside communities
(Costa-Neto & Marques 2000). Indeed, studies
have repor ted fishes jumping out of the
water by several factors, such as migration
(Godinho et al. 2010), predator avoidance
(Major 1978, Davenport 1994, Tsikliras et al.
2004), unfavorable physicochemical water
conditions (Mast 1915), diseases (Li et al.
2002), and the capture of resource s, mainly
insects and fruits (Seghers 1978, Lowry et al.
2005, Wassenberg et al. 2006, Reys et al. 2008).
Here, we report and describe the behavior of
the fish Bryconops caudomaculatus jumping out
of the water to capture food items, and analyze
the diet of this species.
We collected data on a lentic backwater
on the Cravari river (12º31’49” S / 57º52’51”
W), Mato Grosso, Brazil, during November
2009. The site was about 1.7 m deep, with
sandy substrate and preser ved marginal
vegetation. We observed the foraging Bryconops
caudomaculatus with snorkel and diving mask
in the pre-twilight (14:00-16:00) and twilight
(17:30-18:30) periods, totaling 16 hours of
sampling ef for t. We captured 34 individuals

of B. caudomaculatus with a seine during the
twilight period. These individuals were killed
with benzocaine (40 ppm), fixed in formaline
(10 %) and then preserved in alcohol (70 %).
The fish specimens were identified with specific
literature (Chernoff & Machado-Alisson 2005)
and are deposited in the Zoological Collection
of Universidade Federal de Mato Grosso do Sul
(ZUFMS nº 2102).
We removed the stomach content and
identified the food items with the aid of
specialized literature (Triplehorn & Johnson
2004). We calculated the index of alimentar y
impor tance (IAi) for each food item using
volumetric proportions (Vi) and the frequency
of occurrence (Fo) according to the following
formula: Fo % x Pi % / ∑ Fo % x Pi % (Kawakami
& Vazzoler 1980).
During the pre-twilight, individuals of B.
caudomaculatus assumed benthic foraging
strategies by collecting food items carried by
the flow and substrate grubbers. We observed
these fishes swimming in the water column,
revolving sandy bottom and looking for food
items in the algae clusters.
During the twilight, we observed hundreds
of B. caudomaculatus jumping out of water.
Our subaquatic obser vations showed that
before jumping out, the individuals searched
for food items drifting in the water surface or
even those above the water surface, like small
flying insects. The fishes remained in constant
movement near water surface with the body
slightly tilt (Fig. 1A). When the individual
selected a particular food item, it would stop
swimming and take a more acute angle (Fig.
1B). Then, the individual would move quickly to
capture the food item, jumping out of the water
surface (about 15 cm).
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Fig. 1: (A) Individual of Bryconops caudomaculatus searching for food items drifting in the water surface or even
those above the water surface with the body slightly tilt; (B) Individual of Bryconops caudomaculatus with a
more acute body angle after selected a particular food item.
(A) Individual de Bryconops caudomaculatus en busca de alimentos a la deriva en la superficie del agua o por encima de la superficie del agua con el cuerpo ligeramente inclinado; (B) Individual de Bryconops caudomaculatus con un ángulo más agudo
del cuerpo después de seleccionar un alimento.

All 34 stomachs were full and we found 23
food items in the diet of B. caudomaculatus.
Allochthonous food items (IAi = 0.98) had
an alimentar y impor tance far greater than
autochthonous (IAi = 0.02), and were present
in 97 % of stomachs. Flying adults of Phoridae
flies were the most frequent and impor tant
food items (Table 1). Fur thermore, one of
the individuals of B. caudomaculatus had 42
Phoridae flies in its stomach content. Other
groups of Diptera, mainly Chironomidae adults,
were also found in stomach contents. Non-flying
terrestrial insects (Coleoptera, HomopteraCercopidae and Hymenoptera-Formicidae) and
aquatic lar vae (Odonata, Ephemeroptera and
Diptera) showed low alimentary index (Table
1).
The high frequency of occur rence and
alimentar y impor tance of allochthonus food
items, specially the Phoridae fl ies, suggests
that the strategy of jumping out of the water
to catch food items may be important in the
diet of B. caudomaculatus. Other food items
with relative alimentary importance, like fruits
and terrestrial insects, were probably available

drifting on the water, and were captured during
the search on the water surface during the
twilight period. Moreover, the fact that all
stomachs were full indicates that the twilight
is an important period for B. caudomaculatus
foraging. On the other hand, the autochthonous
food items that had low alimentary importance,
as aquatic insect lar vae and sand, must
have been captured before twilight, when B.
caudomaculatus assumes benthic foraging
strategies.
The variation in the foraging strategy
of Bryconops before and during the twilight
may explain the disparity in the results of
dietar y studies of the genus. Sazima (1986)
and Sánchez et al. (2003) found a greater
impor tance of allochthonous food items in
diet of B. melanurus. Whereas Silva (1993)
described B. melanurus as benthic/nektonic,
with autochthonous food items predominating
in the diet, a similar result to that found by Silva
et al. (2008) to B. caudomaculatus. We believe
that the time of the day that sampling is carried
out may affect the food items found in stomach
contents.
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TABLE 1

Frequency of occurrence (FO%) and alimentary index (IAi) of food resources consumed by Bryconops caudomaculatus in Cravari River, Mato Grosso, Brazil.
Frecuencia de ocurrencia (FO%) y índice alimentar (IAi) de los recursos alimenticios consumidos por Bryconops caudomaculatus en río Cravari, Mato Grosso, Brasil.

Food item

FO%

IAi

Phoridae adult

88

0.811

Terrestrial insects

35

0.152

Diptera

21

0.008

Allochthonous plant fragments and fruits

18

0.006

Allochthonous items

97

0.977

Aquatic insects

21

0.006

Filamentous algae and aquatic plants

18

0.010

Sand and scales

12

0.003

Free-living helminths

9

0.003

Cladocera

3

< 0.001

Autochthonous items

38

0.022

Besides the daily temporal variation in
resource availability, we believe that the ability
of seeing food items out of the water can vary
according to the sun’s position. When the
incidence of light in the water is higher, the
sight of benthic food items is easier, because
the strong sunlight allows an increase in the
search range (Guthrie & Muntz 1993). On the
other hand, looking up for items out of the
water is complicated by the reflected sunlight
on the water slide. During twilight, the situation
is reversed; thus the search for food items at or
above the water surface may be easier without
the reflected sunlight.
ACKNOWLEDGEMENTS: We are grateful to Fernando
Martins, Larissa Sugai and Luciana Vicente for their
help in the field work. To Karla Campião for the critical
reading. To editor and anonymous referee for the valuable
suggestions. RCP is grateful to CNPq and FSV to CAPES.
LITERATURE CITED
COSTA-NETO EM & JGW MARQUES (2000)
Etnoictiologia dos pescadores ar tesanais de
Siribinha, município de Conde (Bahia): Aspectos
relacionados com a etologia dos peixes. Acta
Scientiarum 22: 553-560.
CHERNOFF B & A MACHADO-ALLISSON (2005)
B r y c o n o p s m a g o i a nd B r y c o n o p s c o l l e t t e i
(Characiformes: Characidae), two new freshwater

fish species from Venezuela, with comments on
B. caudomaculatus (Günther). Zootaxa 1094: 1-23.
DAVENPORT J (1994) How and why do flying fish fly?
Reviews in Fish Biology and Fisheries 4: 184-214.
GODINHO AL, IR LAMAS & HP GODINHO (2010)
Reproductive ecology of Brazilian freshwater
fishes. Environmental Biology of Fishes 87: 143162.
GUTHRIE DM & WRA MUNTZ (1993) Role of vision
in fish behavior. In: Pitcher TJ (ed) Behavior of
Teleost Fishes: 89-128. Chapman & Hall, London.
KAWAKAMI E & G VAZZOLER (1980) Método gráfico e
estimativa de índice alimentar aplicado no estudo
de alimentação de peixes. Boletim do Instituto
Oceanográfico (Brasil) 29: 205-207.
LI D, Z FU & Y DUAN (2002) Fish-Expert: A web-based
expert system for fish disease diagnosis. Expert
Systems with Applications 23: 311-320.
LORION CM & BP KENNEDY (2009) Riparian forest
buffers mitigate the effects of deforestation on
fish assemblages in tropical headwater streams.
Ecological Applications 19: 468-479.
L O W R Y D , A P W I N T Z E R , M P M A T O T T, L B
WHITENACKA, DR HUBER, M DEAN & PJ
MOTTA (2005) Aerial and aquatic feeding in
the silver arawana, Osteoglossum bicirrhosum.
Environmental Biology of Fishes 73: 453-462.
MAJOR PF (1978) Predator-prey interactions in two
schooling fishes, Caranx ignobilis and Stolephorus
purpureus. Animal Behaviour 26: 760-777.
MAST SO (1915) The behavior of Fundulus, with
especial reference to overland escape from tidepools and locomotion on land. Journal of Animal
Behavior 5: 341-250.
REYS P, J SABINO & M GALETTI (2008) Frugivory by
the fish Brycon hilarii (Characidae) in western
Brazil. Acta Oecologica 35: 136-141.

244

COSTA-PEREIRA & SEVERO-NETO

REZENDE CF & R MAZZONI (2005) Seasonal variation
in the input of allochthonous matter in an
Atlantic Rain Forest stream, Ilha Grande-RJ. Acta
Limnologica Brasiliensia 17: 167-175.
SABINO J & I SAZIMA (1999) Association between
fruit-eating fish and foraging monkeys in western
Brazil. Ichthyological Exploration of Freshwaters
10: 309-312.
SÁNCHEZ RM, G GALVIS & PF VICTORIANO (2003)
Relación entre características del tracto digestivo
y los hábitos alimentarios de peces del río Yucao,
Sistema del Río Meta (Colombia). Gayana 67: 7586.
SAZIMA I (1986) Similarities in feeding behaviour
between some marine and freshwater fishes in
two tropical communities. Journal of Fish Biology
29: 53-65.
SEGHERS B (1978) Feeding behavior and terrestrial
locomotion in the cyprinodontid fish, Rivulus
har tii (Boulenger). Verh International Verein
Limnology 20: 2055-2059.
SILVA CCS, EFG FERREIRA & CP DEUS (2008) Diet
of Bryconops alburnoides and B. caudomaculatus
(Osteichthyes: Characiformes) in the region
affected by Balbina Hydroelectric Dam (Amazon
drainage, Brazil). Neotropical Ichthyology 6: 237242.

Editorial responsibility: Mario George-Nascimento
Received November 12, 2011; accepted May 17, 2012

SILVA CPD (1993) Alimentação e distribuição espacial de
algumas species de peixes do igarapé do Candirú,
Amazonas, Brasil. Acta Amazonica (Brasil) 23:
271-285.
TRIPLEHORN CA & NF JOHNSON (eds) (2004) Borror
and DeLong’s introduction to the study of insects.
7th edition. Thomson Brooks/Cole, Belmont.
TSIKLIRAS AC, AT KOUTRAKIS, AA KALLIANIOTIS
& PS ECONOMIDIS (2004) Massive leaping
Sardinella aurita Valenciennes, 1847 under
probable risk of predation in Northern Aegean
Sea (Greece). Marine and Freshwater Behaviour
and Physiology 37: 31-34.
VANNOTE RL, GW MINSHALL, KW CUMMINS, JR
SEDELL & CE CUSHING (1980) The river
continuum concept. Canadian Journal of Fisheries
and Aquatic Sciences 37: 130-137.
WASSENBERG SV, A HERREL, D ADRIAENS, F
HUYSENTRUYT, S DEVAERE & P AERTS (2006)
A catfish that can strike its prey on land. Nature
13: 440.

