Brazilian Archives of Biology and Technology, v.43, n.5, p.527-531, 2000 527

Feeding of two sympatric species of Characidium, C. lanei
and C. pterostictum (Characidiinae) in a coastal stream d
Atlantic Forest (Southern Brazil)

José Marcelo R. Aranha®?", José Henrique C. Gomes?, Fébio N. O. Fogaca®

'Depto de Zoologia, SCB, Universidade Federal do Parana, CP 19020, CEP 81531-990, Curitiba - PR, Brazil;
2programa de Pés-graduacéo em Ecologia e Recursos Naturais, Depto de Hidrobiologia, Universidade Federal de
Sdo Carlos, CP 676, CEP 13565-905, Sdo Carlos - SP, Brazl

ABSTRACT

The feeding strategy of Characidium lanei and C. pterostictumwas studied in the “ Cabral” stream, a coastal stream of
the Atlantic Forest, in southern Brazil. The samples were taken using electric fishing between March/95 and
February/96. We studied about 15 stomach contents for each speciesin each season of the year. The somach contents
of the studied species were composed of 39 different food items, 28 in C. lanei and 24 in C. pterostictum
Chironomidae larvae and Ephemeroptera nymph were the most important items for C. lanei, except in the summer
when Acarina and not identified Arthropoda were the most important items. Chironomidae and Smulidae larvae
were the most important items in C. pterostictum These results indicated an insectivorous habits and opportunist
feeding strategy to C. lanei and C. pterostictumwith several itemsrare or not very frequent.
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anthropogenic pressure, despite their importance
for the biodiversity preservation and for the
human hedth (natural water resources). The

INTRODUCTION

Feeding is one of the most importart biologica

factors and its abundance and variety influence the
structure and composition of fish populations.
Freshwater fishes present several feeding
specidisations, but the maority  exhibits
consderable feeding plasticity (Larkin, 1956;
Lowe-McConnell, 1987 and Gerking, 1994),
which favours the use of items seasondly
abundant, mainly in habitats with great
environmental ingtability. Knowledge of digt,
feeding dtrategy and trophic relationships among
fish species are fundamental for the understanding
of the dructure and dynamics of those
communities.

The coastal streams are unstable ambients, rich in
independent  evolutionary  histories and
endemisms (Bohlke et al., 1978 and Castro &
Casatti, 1997). This heterogeneity makes the study
of bionomic drategies excellent models to
understand adaptative mechanisms. However,
these habitats are exposed to the increasing
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Atlantic Forest is one of the most threatened
Brazilian ecosystems, making these studies urgent
and so necessary for the environmenta
management.

This paper ams to analyse and compare the
feeding of two species of Characidiinae,
Characidium lanei Travassos, 1967 and C.
pterostictum Gomes, 1947, in a coastal stream (the
“Cabra” stream, Antonina, PR-Brazil), verifying
possible variations along one yesr.

MATERIALSAND METHODS

We collected Characidum lanei and C.
pterostictum, between March/95 and February/96,
usng dectric fishing in the mid-stream of the
“Cabra” stream (25°15'51''S;48°44'36"' W),
which is asecond order river with very clear water
in the municipdity of Antonina (State Parand,
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Brazil). In the sudied area the riparian vegetation is
composed of trees and shrubs on the right edge and
herbaceous plants on theleft one. The average depth
is50cm, and the average distance between the banks
is aproximately 3 to 4m. The substrate is composed
of areas with sand and pebbles and riffles with
stones and rocks.

We studied 15 stomach contents by chancefor each
species in each season of the year. The diet was

28in C. lanei and 24 in C. pterostictum (Table 2).
Severd items were rare and we grouped them in
19 categories (Table 3).

Table 2 - Diet itens of C. lanei and C. pterostictumin
the “Cabral stream”. (symbol: symbols of group of
items used in the Fig 1 and 2; A: autumn; W: winter;
Sp: spring; Su: summer; L= larvae; N= nymph; A=
adult; n/i= not identified)

analysed according to the frequency of occurrence s teme A ?/v lanei < %D@foﬂictug]
(%0) and points (%P) methods (Hysiop, 1980). The ~ —amae—ct= = A
number of points of each item was attributed by the  Chiron.L Chironomidae (L) | X X X X[ X X X X
: : : : Simul.L Simulidae (L) X X X X X
volumetric proportlon of the item in the stochh Ceratopogondae (X X X XX X X X
contents according to scale in Table 1. Thefeeding Culicidae (L) X
: : : : Psychodidae (L) X XX X X X
index (IAi according to Kawakam & Vazzo!er, DiptL  Tabanidae (L) X
1980) was caculated to obtain the relative Ephydridae (L) X
importance of each food item, using the results of gt X «
the frequency of occurrence and the volume  Dipt.P Pupae X X | X X
. Dipt.A  diptera adult X
percentage: Hydropsychidae (L) X X X
Psephenidae (L) X X
|AI=(%0; X %V;)/S "-1 (%0 X %P) Helodidae (L) %
Coleop.L Hydroptilidae (L) X
. ! Elmidae (L) X X
The evenness index (here caled El; Pidou, 1977 Ptilodactilidae (L) X
in Ludwig & Reynolds, 1988) was calculated for Hydrophilidae (L) X X
. E . . larv coleop n/ id. X
each season to obtain the heterogeneity in diets Baetidae (N) X X XX
during the year. So, if the abundance of the most ~ EfemN Ephemerel (N) X
important items was higher, the EI should be lower _ nymphefemn/id | X X X XX X X X
d vice versa. Trich.L Trichoptera (L) X X X
an N.Odon _Odonata (N) X X X
Col.Pod Collemt_)olaPoduridae X
Table 1- Attributed points for each volumetric proportion ~ InsImat nymph insect n/ id X X
. . . Insn/id. X X X|[X X X
of the item in the stomach contents of C. lanei and C. Cladocaa <
pterostictumin the “ Cabral stream”. Crug  Isopoda X
Volume of theitem Number of Points Ostracoda X
<5% 05 Copepoda X
51-15% 1 Aran_eae Araneae X X
Acarina Hydrachnellae X X XX X X X
15.1-25% 2 Hal acaridae X X X X|[Xx X X
25.1-35% 3 Arthn/i_Arthropod n/ id X X X X|X X X
35.1-45% 4 Silur.L  Siluriformes (L) X
45.1-55% 5 Vegn/i_vegetable n/ id X
55.1-65% 6 Ani.n/i  Anima n/id X
65.1-75% 7
75.1-85% 8 Both species ae predominantly insects.
85.1-95% 9 Chironomidae larvae and Ephemeroptera nymph
>95 10 were the most important items for C. lanei, except
in the summer when Acarina and not identified
Arthropod were the most important items (fig. 1).
RESULTS

We examined 123 stomach contents, 63 of C. lanei
(2.5-5.3 totd length) and 60 of C. pterostictum
(2.57.1 TL). The stomach contents of the studied
species were composed of 39 different food items,
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For this species, Smulidae larvae was rare; and
Trichoptera larvae and Odonata nymph were
frequent but occurred in smdl volumetric
proportion.

Chironomidae and Simulidae larvae were the most
important items in C. pterostictum (fig. 2).
Ephemeroptera nymph and not identified
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Arthropods were frequent in C. pterostictum but

the 1A of these items was much lower than in the

C. lanei.

Table 3 - Feeding index (1Ai) to stomach contents of the

C. lanei and C. pterostictumin the “Cabral” stream. (A=

adults; L= larvae; N= nymphs; and n/i= not identified)
Aut /95 Win /95 Spr/95 Qum /96

Items Cl Cp Cl C C Cp CI Cp
Nematoda - - - 1,4 - 1,0 - -
Chironomidae (L) 34,3 48,3 26,3 38,5 22,8 45,0 12,8 51,0
Simulidee (L) 19,8 2,717,2 - 26,8 - 36,5
OthersDiptera(L) 59 2,7 68 7,1 96 41 29 28
Pupae of Diptera - 2,4 0,7 1,3 1,0 14 -
Diptera(A) 4,7 - - - - -
Coleoptera(L) - 2,7 55 81 0,7 31 66 1,6
Efemeroptera(N) 32,3 9,1338 6,435011,712,8 0,8
Trichoptera(L) - 24 - 79 - 8,8 -
Odonata (N) 1,8 6,8 - 5,1

CollembolaPoduridee 0,3

Imatureinsects (n/i) 83 10 0,7 3,4 46 48 6,6 04

Crustacese - 20 14 34 03 -
Aranece - - - 0,3 - 0,7 - -
Acarina 59 1,7 24 20 6,9 17275 24
Arthopod (n/i) 6,5 3,711,3 9,510,6 15,4 4,8
Siluriforme (L) - 6,7 - - - - -
Vegetable (n/i) - - - 2,0 -
Anima (n/i) - - - - 03
10 AUTUMN/1995 El=0.685
0 -
0. WINTER/1995 El=0.672
&
= 20-]
0+
40 =
:‘!' SPRING/1995 ElI=0.653
= 20
04 [ESEEE E Eraa S T T |
_ 404
s SUMMER/1996  EI=0.768
X

Itens of stomrack centants
Figure 1 - Diet of C. lanei in the “Cabral” stream. The

symbols of the items were in the Table 2. (EI= evenness
index).

The El values were higher in C. lanei (fig. 1) and
lower in C. pterostictum (fig. 2) in summer.

DISCUSSION

The Characidiinae is a fish group of smdl size
species that inhabits preferably stony river beds in
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rapids (Saul, 1975; Costa, 1987 and Sabino &
Castro, 1990). Aranha et d. (1998) verified that
Characidium lanei and C. pterostictum in the
“Mergulh&o” stream occupied “the bottom in deep
sites and waters with current more than 0.25 m.s™ .
The body shape and the pectoral and pelvic fins,
enlarged and located in the ventral position, alow
these gpecies to maintain themselves firmly
attached to the substratum, resisting to the current
flow.

AUTUMN/1995  EI=0.569

10 WINTER/1995  EI=0.646
£
= 20

0+
=07 SPRING/1995  EI=0.671
2
E 204

04 [ESEE |  Eraa S T T |
_ 404
o SUMMER/1996  EI=0493
=

ltens of storrach comeants
Figure 2 - Diet of C. pterostictum in the “Cabral”
stream. The symbols of the items were in the Table 2.
(El= evennessindex).

These anatomical characteristics favour the food
capture in places of difficult access for other
fishes, like gaps among submerged stones. In the
literature, the basic diet of this group is
insectivore, with predominance of immature
insects (Godoy, 1975; Saul, 1975; Costa, 1987,
Sabino & Castro, 1990, Castro & Casatti, 1997
and Uieda et d., 1997).

Diets of C. lanei and C. pterostictum in the
“Cabra” stream can be considered rich, with
several specialisation and generalisation degrees in
different items. Although the main food items
were common for the two species, different values
of relative importance were observed (eg.
Simuliidee larvae and Ephemeroptera nymph).
Sabino & Castro (1990) working in another coastal
stream in S8o Paulo State, observed two feeding
tactics for Characidium sp. (C. japuhybensis,
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according to Castro & Casatti, 1997): “dt-and-
wat” (sensu Sazima, 1986) and “hunting by
speculation” (sensu Curio, 1976). In the first one,
fish stays dationary on the bottom, capturing
arrested food in short and successive leaps. In the
second type, fish captures the food burying the
point of the snout in the substratum, at the same
time his body is obliquely inclined. The dimentary
tactics of C. lanei and C. pterostictum were
considered by Aranha et a. (1998) as “dt-and-
wait” in the “Mergulhdo” stream, which is near the
“Cabra” stream.

Diet of studied species changed during the year,
mainly in summer. C. lane’s diet was more
diverse during the summer in which few items
with high IAi resulted in a high El. In this season,
mites and remains of arthropods (the two highest
IAI) totalled 42.85. C. pterostictunis diet was
more restricted to Chironomidae and Simuliidae
larvae in this period, which together totalled 87.48
in lAi, resulting the lowest ElI vaues. The
“Cabral” stream is characterised by storms which
cause flash floods, specialy between December
and February. These floods modify the structure of
the river bed, causing great aterations in the fish
community and in their food availability. Thus,
summer is a critical season for both species and
the variation in their diet a this time suggests
differentiation in their feeding Strategy to survive
in an environment with strong natural disturbance.
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RESUMO

Foi estudada a dieta de Characidium lanei and C.
pterostictum no rio Cabral, rio costeiro da Mata
Atlantica na regid sul do Brasil, municipio de
Antonina — PR. As coletas foram realizadas no
periodo de marco/95 a fevereiro/96, utilizando-se
de pesca eétrica. A cada estacdo do ano, 15
exemplares de cada espécie tiveram seus
contelidos estomacais estudados. Foi constatado
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para C. lanei 28 itens e para C. pterostictum24
itens. Para C. lanei, os itens mais importantes
fooram lavas de Chironomidee e de
Ephemeroptera, exceto ro verdo quando acaros e
restos de artropodes foram mais significativos.
Para C. pterostictum os itens larva de
Chironomidade e de Smulidae predominaram
durante todo o ano. Os resultados no presente
estudo sugerem uma dieta oportunista dentro de
insetivoria, com grande ocorréncia de itens raros
ou pouco frequentes.
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