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ABSTRACT

Platanichthys platana is considered a constant species in both Cabilnas and Imboassica lagoons that are
characterised by different marine and freshwater inputs, and anthropogenic influences. The stomach content
analysis of P. platana captured between July 1991 and July 1993 revealed filamentous algae, detritus, eggs of
benthic invertebrates, larvae of chironomids and bivalves as the main food sources in Imboassica lagoon. Small-
sized cladocerans, copepods and shrimp larvae were the prevailing items in Cabiunas lagoon. Seasonal food
variations were noted for the fishes of Imboassica lagoon. Diet differences were highlighted within specimens lesser
than 40 mm standard length in Imboassica lagoon, and were related to the increase of marine influence due to
artificial sand barrier openings. Dissimilarities among size classes in relation to invertebrate larvae consumption
were observed in fishes from Cabiunas lagoon.
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INTRODUCTION results showed systems characterised by a high
dynamic physical and biological environment that
The subtropical coastline of the Southeast Brazithange continuously. Most of these changes are
has a series of shallow mesotrophic tdelated to the input of fresh and marine water
hypereutrophic lagoons that differ in dimensionswhich concurrent with the anthropogenic impacts
marine influence and are included either inconstitute the most important factor controlling
pristine regions or are surrounded by urban areathe aquatic communities.
These ecosystems are used for many purposkish assemblage of Imboassica and Cabilnas
such as recreational and fishery activities, and aldagoons presents both freshwater and marine
to waste water disposal. Aquatic communities andpecies (Aguiaro, 1994), and as other aquatic
limnological features of the coastal lagoonscommunities is highly influenced by the intensity
Imboassica and Cabilinas, located in the Rio def seawater inputs. The descriptions of fish
Janeiro State northern coast, have been intensivélgphic structure have revealed the dominance of
studied since 1992 (Aguiaro and Caramaschiletritivorous and microphagous guilds (Aguiaro
1995, 1998; Branco, 1998; Esteves, 1998). Thand Caramaschi, 1998; Aguiaro, 1999) and in
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consequence, the importance of food sources sustbomach content analysis was proceeded using

as detritus and invertebrates to fish communitySedgewick-Rafter counting chambers with 1-ml

The present work is part of a comprehensive studyapacity. Food items analysis was done according

on the diet of most frequent and abundant speci¢s occurrence, numeric and volumetric methods as

of fish in Brazilian coastal lagoons. An importantdescribed by Hyslop (1980) and Branco et al.

guestion concerns the feeding habits of fishe§l997). The index of relative importance (IRI) was

during all the year and in different environmentalalso calculated (Pinkas, 1971). The fishes were

conditions. Another question regards the resultingrouped, based on standard length, in size classes

effect of fish predation on other aquaticwith intervals of 10 mm. Seasonal and ontogenetic

communities. The clupei®Platanichthys platana differences in the diets were detected using chi-

(Regan, 1917), a constant species in bothquared test (p<0.05).

Cabiunas and Imboassica lagoons, is commonly

found in brackish water and is recognised as the

smallest sardine of Brazilian coast. It was includedRESULTS AND DISCUSSION

in the microphagous guild and due to its high

abundance in Imboassica lagooR, platana Stomach contents (n=47) &. platanacollected

probably plays an important role on the energyn Imboassica lagoon presented 57 food items

flow in this latter environment. whilst 24 items were found in the contents of
individuals (n=13) captured in Cabilnas lagoon.
The heterogeneity of items in Imboassica lagoon

MATERIALS AND METHODS could be explained by the highest number of fishes
collected in this ecosystem and by a periodic
Study Site influence of environment alterations on the

Imboassica and Cabiunas lagoons are situated @@mmon foraging communities. Changes in the
the south-eastern coast of Brazil {22’'S and occurrence and in the population abundance of
41° 42'W). Both are separated from the sea by alanktonic, benthic and periphythic organisms due
sand barrier about 50 m wide (Aguiaro ando passive transport, osmotic stress and food
Caramaschi, 1995). Imboassica lagoon hagvailability were some of the detected
suffered an increasing anthropogenic influenceonsequences of the frequent artificial sand barrier
due to input of raw sewage from residencespenings (Branco, 1998; Fernandes, 1998;
located at its margins, and to the artificialGongalves et al., 1998). Despite the existence of
openings of its sand barrier. This latter impact i49 food items common to both the lagoons, the
frequent during the rainy season, when inundatiofrequency of occurrence, numeric and volumetric
of residential areas occurs, and it causes thegercents and feeding index (IRI) showed distinct
drainage of almost all the water of the lagoon intaliets (Table 1). The IRl index, which used
the sea, turning the oligohaline environment int@ccurrence, numeric and volumetric data,
an euhaline one. Cabilnas lagoon is located in thiedicated that the most consumed items in
recently created Jurubatiba National Park, whictimboassica lagoon were the filamentous algae
comprehends an area of natural “restingaSpirogyra sp., detritus, eggs of benthic
vegetation. The lagoon water has brown-coloumvertebrates, larvae of bivalves and chironomids.
due to humic acids carried from the “restinga’The numeric and volumetric percents showed
soils, and its margins are dominated by severdimilar results in different order. On the other
species of aquatic macrophytes. The environmet@and, the IRI, in accordance with numeric and
is considered freshwater since openings of theolumetric percents, revealed calanoid copepods,
sand barrier seldom happen and they are caused $#lyrimp larvae, cladocerans, eggs of copepods and
natural events such as intense rains in the drainagther invertebrates as the main food items in the

basin. diet of P. platanaof Cabiunas lagoon (Table 1).
Our results characterised®. platana as a
Sampling particulate feedersensulazarro, 1987), which

Individuals ofP. platanawere caught with beach- exhibited different feeding habits when the two
seines between July 1991 and July 1993 and thagoons were compared.
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Table 1 - Frequency of occurrence (%F), numeric (%N) and volumetric (%V) percentuals of food items,findex o
relative importance (IRI) and average number of each item consumdelabgnichthys platanaiollectedn
Imboassica (IMB) and Cabiunas (CAB) lagoons (Rio de Janeiro, Brazil).

Y

% F % N %V IRI Average number
ITEMS CAB IMB CAB IMB CAB IMB CAB IMB CAB IMB

Bacillariophyceae - 19.15 - 1.06 - 0.03 - 20.99 - 18.78
Chlorophyceae
Ulothrix sp. - 4.26 - 0.12 - 0.04 - 0.66 - 9.50
Cyanophyceae - 10.64 - 0.25 - 0.0001 - 2.62 - 7.80
Lyngbia sp. - 6.38 - 0.38 - 0.11 - 3.12 - 20.00

A Merismopediasp. - 10.64 - 0.06 - 0.01 - 0.75 - 1.80

L Microcystissp. - 10.64 - 0.57 - 0.34 - 9.69 - 18.20

G Oscillatoria sp. - 2.13 - 0.03 - 0.01 - 0.07 - 4.00

A Zygnemaphyceae

g Closteriumsp. - 6.38 - 0.04 - 0.003 - 0.30 - 2.33
Cosmariumsp. - 6.38 - 0.16 - 0.005 - 1.08 - 8.67
Desmidiumsp. - 6.38 - 0.14 - 0.04 - 1.15 - 7.33
Mougeotiasp. 7.69 2.13 0.07 0.73 0.003 0.22 0.54 2.01 3.00 116.00
Spirogyrasp. - 25.53 - 66.62 - 19.59 - 2201.24 - 881.00
Chara sp. - 2.13 - 7.13 - 2.10 - 19.64 - 1132.00
Protozoa
Testacea - 2.13 - 0.01 - 0.0002 - 0.01 - 1.00

Z Rotifera 30.77 21.28 0.09 0.23 0.002 0.03 2.79 5.54 1.00 3.70

o0 Crustacea

o Cladocera 69.23 1277 7.24 0.07 3.58 0.20 748.69 3.49 36.11 1.83

p Cladocera Macrotricidae 7.69 - 0.04 - 0.02 - 0.51 - 2.00 -

L Cladocera Chidoridae - 17.22 - 0.23 - 0.67 - 15.22 - 4.50

A Diaphanosomasp. 30.77 426 2.23 0.01 242 0.08 143.05 0.40 25.00 1.00
Bosminopsissp. 53.85 213 9.91 0.02 1.18 0.01 596.76 0.07 63.57 3.00

N Moina sp. 23.08 6.38 1.22 0.05 0.48 0.12 39.44 1.08 18.33 2.67

K Ceriodaphniasp. 7.69 - 0.09 - 0.01 - 0.79 - 4.00 -

T Copepoda - 12.77 - 0.23 - 2.40 - 33.56 - 6.00

O Copepoda Calanoida 84.62 19.15 33.84 0.28 60.27 2.94 7962.58 61.53 138.18 4.89

N Copepoda Ciclopoida 7.69 10.64 0.04 0.47 0.05 3.29 0.75 39.98 2.00 14.80
Copepoda Harpacticoida 30.77 17.02 0.22 0.16 0.18 0.74 12.27 15.30 2.50 3.13
nauplii - 21.28 - 3.19 - 0.75 - 83.97 - 50.70
L.Chaoboridae 23.08 10.64 0.40 0.03 0.79 0.37 27.55 4.28 6.00 1.00

L L.Chironomidae 7.69 27.66 0.02 0.55 0.03 489 043 150.68 1.00 6.77

A L. Cirripedia - 29.79 - 0.60 - 1.76 - 70.28 - 6.79

R L. Polychaeta - 6.38 - 0.04 - 0.13 - 1.11 - 2.33

Vv L. Decapoda 69.23 426 13.85 0.03 27.40 0.30 2855.64 1.37 69.11 2.00

A L. Bivalvia - 25.53 - 2.36 - 4.16 - 166.36 - 31.17

g L. Gastropoda 23.08 12.77 0.96 0.54 0.38 1.28 30.83 23.20 14.33 14.33
L. Coleoptera - 2.13 - 0.01 - 0.06 - 0.13 - 1.00
Peritricha - 2.13 - 0.32 - 0.01 - 0.69 - 50.00
Nematoda 15.38 8.51 0.07 0.04 o0.01 0.04 1.23 0.70 1.50 1.50

I Mollusca

N GastropodaHeleobia) - 6.38 - 0.37 - 8.75 - 58.21 - 19.67

v Polychaeta - 2.13 - 0.01 - 0.07 - 0.17 - 1.00

g Oligochaeta - 2.13 - 0.02 - 0.01 - 0.06 - 3.00

Rr Crustacea

T Ostracoda - 10.64 - 0.11 - 0.04 - 1.54 - 3.40

E Amphipoda - 4.26 - 0.04 - 1.04 - 4.60 - 3.50
Tanaidacea - 2.13 - 0.02 - 0.22 - 0.51 - 3.00

B \sopoda - 2.13 - 0.01 - 0.22 - 0.49 - 1.00

R Isopoda Cymothoidae - 6.38 - 0.04 - 1.56 - 10.22 - 2.33

A Emerita sp. - 2.13 - 0.01 - 0.04 - 0.09 - 1.00

T Insecta - - - - -

E Diptera pupae - 21.28 - 0.19 - 3.34 - 75.01 - 3.00

S Diptera - 2.13 - 0.01 - 0.10 - 0.23 - 1.00
Hymenoptera - 4.26 - 0.01 - 0.15 - 0.68 - 1.00
Ephemeroptera nimph 7.69 - 0.04 - 0.05 - 0.72 - 2.00 -

D Detritus 7.69 14.89 0.33 243 0.33 14.27 5.11 248.69 15.00 55.00

I Bristles - 10.64 - 0.54 - 0.003 - 5.80 - 17.20

V  Lepidoptera scales - 4.26 - 0.07 - 0.001 - 0.30 - 5.50

E Fish scales - 19.15 - 0.14 - 0.82 - 18.27 - 2.44

R Cladocera ephippium 7.69 - 0.18 - 0.02 - 1.51 - 8.00 -

S Copepoda spermathophore  38.46 - 2.43 - 0.60 - 116.41 - 21.80 -
Sand grains 15.38 42,55 0.09 1.32 0.004 0.31 1.42 69.56 2.00 10.50

, Copepoda eggs 53.85 10.64 10.42 0.09 0.10 0.01 566.55 1.06 66.86 3.00

T Invertebrates eggs 46.15 38.30 14.27 4.07 0.14 0.24 665.12 165.08 106.83 35.89

E Vegetation debris - 10.64 - 0.20 - 1.18 - 14.65 - 6.35

M Insects remains - 10.64 - 0.11 - 0.67 - 8.31 - 3.60

S Unidentified items 53.85 51.06 1.96 3.44 1.94 20.25 209.86 1209.77 12.57 22.76
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This fact was according to the theory of optimalamong the underwater vegetation along the
foraging, in which the most frequently eaten preyshoreline of Cabitnas lagoon (Albertoni, 1998)
are the most abundant, largest and most easiind were mainly consumed by larger individuals.
captured organisms (Kornijéw, 1997). Since the larvae are not produced all the year,
The frequent contacts with the sea, through santhanges in the availability of this food resource
barrier openings, impair the reproduction ofcan be expected.

freshwater shrimps and influence the zooplanktoDissimilarities among diets of fishes with distinct
community in Imboassica lagoon. Whereassize classes were highlighted in Imboassica
rotifers of small size and larvae of benthiclagoon. Fishes with standard length lesser than 40
organisms were common in this lagoon, calanoichm, ingested smaller sized food items when
copepods and cladocerans together with rotifersompared with the individuals placed in the higher
were the prevailing zooplankters in Cabilnasize classes, which in turn consumed more
lagoon (Branco, 1998). The lower availability offilamentous algae, benthic invertebrate and
larger zooplankters in Imboassica lagoon couldletritus (Fig. 3).This picture suggests unequal diet
also help to explain the higher number of foodeatures between small and large specimens,
items and the considerable presence of items suattluding feeding behaviour and function in the
as Spirogyra sp., detritus and also benthictrophic web. Ontogenetic changes are observed in
invertebrates in thé. platanadiet. Increases in a great number of fish species and are probably
biomass of filamentous algae, such$srogyra accounted for morphological and maturational
sp., are frequently detected in Imboassica lagoothanges. Furthermore, the selection may reflect
and they have been connected to nutrient inpubhe general rule that preys size is positively
from raw sewage drainage (Fernandes, 199&orrelated with predator size (Zander and Berg,
Melo and Suzuki, 1998). In accordance to many984).

authors that found detritus and plankton as th&he small number of individuals captured in
main food items captured by clupeids (Castillo-Cabiunas lagoon restricted the interpretation of the
Rivera et al., 1996), our data showed theesults and conclusive statements about seasonal
importance of the former in Imboassica lagoorand ontogenetic variations in this habitat. The diet
and the prevailing of the latter in Cabiunas lagoonanalysis of the three size classesPofplatanaof
Seasonal differences were observed within th€abilnas lagoon showed the presence of
diets of fishes from Imboassica lagoon (Fig.1l)cladocerans, copepods and shrimp larvae (Fig. 4).
The seasonal changes were related to the increaSenversely, there was a contrast among the
of marine influence due to the artificial sandclasses in relation to the mean number of
barrier openings. During these events, benthic andhironomidae, Chaoboridae and Palaemonidae
limnetic organisms are carried out from the lagoottarvae consumption. These larvae were most
into the sea, and in conformity with the sea tidepreyed by larger individuals and, consequently,
there is a passive entrance of marine organisntke important items according to IRl were often
such as algae, invertebrate and fish larvae arfdund in the stomachs of the larger specimens.
active entrance of adult fish. According to watefrThe diet of P. platana in Cabilnas lagoon
conditions, the marine species can either perish auggested a tendency of direct impact on the large
live during some weeks in the lagoon, along wittcomponents of the zooplankton community and on
some euhaline ones. the insect and shrimp larvae standing crop as
The population recovery of freshwater organism$ormerly verified for other fishes both in tropical
is either fast or slow and conditioned on(Branco et al., 1997) and temperate regions
limnological features. The sand barrier openinggKornijow, 1997).

contributed to enrich the diet &f. platanawith  Studies dealing with the diet of native fishes have
Bivalve and Cirripedia larvae besides Amphipodagiven important clues about relations among
Significant qualitative and quantitative seasonatlifferent levels of the trophic web in aquatic
variations among diets ofP. platana from ecosystems. According to our resuls, platana
Cabiunas lagoon were detected and attributed toslhowed capacity to obtain resources from several
great shrimp larvae consumption in April (Fig. 2).trophic levels and under both freshwater and
Shrimp larvae ofPalaemon pandaliformidive  euhaline conditions. Further, individuals of
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different size classes in Imboassica and Cabiuna&xperimental studies dealing with selective
lagoons could play an important role in the contropredation ofP. platana this application could be
of zooplankton, invertebrate larvae and evemffectively suggested.

filamentous algae.

However, only after a better understanding of the

mechanisms of such regulation, by way of
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Figure 1 - Distribution of total values of index of relative importance (IRI) calculated for each food
category through quarterly samples, for individuals (n=4Blafanichthys platan@ollected in Imboassica
lagoon (Rio de Janeiro, Brazil).
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Figure 2 - Distribution of total values of index of relative importance (IRI) calculated for each food category
through quarterly samples, for individuals (n= 13)Ptdtanichthys platanaollected in Cabilunas lagoon (Rio de
Janeiro, Brazil).
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Figure 4 - Average number of important food items ingested by different size clas$datafichthys
platanacollected in Cabilnas lagoon (Rio de Janeiro, Brazil).
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