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ABSTRACT

Longitudinal distribution oMimagoniates microlepiandHoplias malabaricusvas analyzed in a
coastal stream system in Southeast Brazil. Six sites were sampled by electrofishing in seven months,
from July 94 to July 95. Densities bf. microlepis,andH. malabaricusand its preyRoecilia vivipara,
Deuterodorsp. andAstyanax janeiroensisvere estimated by the Zippin method; environmental va-
riables of: (i) kind of substratum; (ii) percentage of pools, runs, riffles, instream vegetation, and canopy
were registered for each site in each sampling month. The relative importance of each biotic and abiotic
variable was tested through simple correlation analyses. We verifieMthaicrolepisoccurrence
correlates with canopy. malabaricusis correlated with instream vegetation, pools, clay substra-
tum, andP. viviparadensities; andP. viviparacorrelates with pools and clay substratum. Our results
suggest that environmental variables, and food and shelter availability are the main factors in deter-
mining M. microlepisandH. malabaricusdistribution.

Key words stream fish distribution, East basin, Brazil.

RESUMO

Padréo de distribuicdo de duas espécies de peixes
em um riacho costeiro do Sudeste do Brasil

A distribuicdo longitudinal d&imagoniates microlepie Hoplias malabaricugoi analisada em um

riacho costeiro do Sudeste do Brasil. Durante sete meses, entre julho de 94 e julho de 95, seis localidade:
foram amostradas por pesca elétrica. As densidadbk decrolepis, H. malabaricue suas presas
(Poecilia vivipara, Deuterodosp. eAstyanax janeiroensjdoram estimadas pelo método de Zippin.

As variaveis ambientais de (i) tipo de substrato e (ii) percentual de pocgas, corredeiras, rapidos, vegetacao
aquatica e cobertura vegetal foram registradas para cada localidade e més de coleta. A importancia
relativa de cada variavel, bidtica e abiética, foi testada por intermédio de andlises de correlagdo simples.
Verificamos que a ocorréncia & microlepisesta correlacionada a cobertura vegétamalabaricus

esta correlacionada a vegetacdo aquatica, pogas, substrato argiloso e dendidadepdes e P.

vivipara esta correlacionada a pogas e substrato argiloso. Nossos resultados sugerem que as variavei
ambientais e a disponibilidade de alimento e abrigo sdo os principais fatores determinantes na dis-
tribuicdo deM. microlepise H. malabaricus

Palavras-chavedistribuicdo de peixes de riacho, bacia do leste, Brasil.
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INTRODUCTION km from Rio de Janeiro City. Deforestation, as a
consequence of cattle breeding, is the main lowland
Predicting parameters involved in organizationcharacteristic. Nonetheless, preserved areas of
of populations and communities continues to béAtlantic Forest are still common on the slopes and
a major challenge in animal ecology (Van Winkletops of the surrounding rocky hills.
et al., 1991; Matthewst al., 1994; Matthews, The Ubatiba River system is composed of
1998). In trying to interpret mechanisms and prostreams with clear water and its hydric regime
cesses underlying abundance and distribution dluctuates according to rainfall (~1,500 mm/year);
animal populations, divergent views have frequentlymore information about physicochemical characte-
developed throughout the history of ecology. Disaristics of this system are presented elsewhere
greement between defenders of biotic parameter¢Mazzoni, 1998; Mazzoret al.,2000; Mazzoni
such as competition (e.g., Huntchinson, 1958& Lobdn-Cervia, 2000).
MacArthur, 1972), and abiotic ones, such as en-
vironmental settings (e.g., Andrewartha & Birch, Sample procedure and data analysis
1954; Connor & Simberloff, 1979) has been com- Six sites were sampled bimonthly in the
mon. This conflict continues, indicating the impor- Ubatiba River system (Fig. 1) between July 94
tance of physical versus biological processes imnd July 95. These sites, between 70 and 100 m
regulating the structure of stream-fish populationong, were selected to include all the variability
and communities (Schlosser, 1987; Gelwick &of each particular stream. Width, depth, area, and
Matthews, 1993; Flecker, 1997). water volume of each site, were determined at
Some researchers emphasize the importanagach sampling using bathymetric maps based on
of physical variables (Grossmahal.,1982) and five-meter transects frothe lowest sampled point
others have documented the importance of biolodownstreamEnvironmental settings were quan-
gical interactions (Fraser & Cerri, 1982; Powertified by the percentage of silt, sand, pebble, gravel,
& Matthews, 1983). Bayley & Li (1992) suggest and cobble; the sequence of pool, riffle, and runs
that environmental resources are the main factorwas determined at each site. The relative impor-
in explaining fish species distribution and main-tance of riparian and instream vegetation was consi-
tenance. Following this, the maintenance of populadered as a percentage of the sampled arg&@4m
tions reflects the interaction between environmentahiccording to bathymetric maps (Table 1).
settings and adaptive characteristics of individuals Fish numbers for each sampling site and date
of a species. Discussions go on, but present evivere determined by electrofishing techniques (220
dences corroborates both points of view. V, 2.5 Amp, AC; see Mazzoeit al.,2000) through
In this paper we show the relative importancethe three-removal method (Zippin, 1958), and trans-
of environmental settings in determining densitieformed into fish density values for each sampled
and longitudinal distribution oMimagoniates area. All collected fish were identified, measured
microlepis (Steindachner, 1876) andoplias (standard length, SL = mm), and released back into
malabaricus(Bloch, 1894) in the Ubatiba River. the water at a midpoint of the sampling site. All
Behavioural and feeding habits of both speciesanalyses were done according to mean fish densities

provide the framework for these analyses. at each site during the seven sampling periods.
To establish whether environmental settings
MATERIAL AND METHODS determine density and distribution Mt microlepis
andH. malabaricuswe used simple correlation
Study area analyses between their local mean densities and

The Ubatiba River (28 and 42W) together  environmental settings; simple correlation analyses
with its five tributaries composes a stream systenbetween mean densitiestéf malabaricusand their
in the Southeast of Brazil (Fig. 1). It flows for aboutprey (i.e.,Poecilia viviparaSchneider, 1801
16 km, on the east side of Serra do Mar, and disAstyanax janeiroensig€igenmann, 189@&nd
charges in the Marica Lagoon located around 7@euterodonsp.) were also done.
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Fig. 1 — Geographical location of the Ubatiba River system showing the six sampling sites.
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TABLE 1

Percentage of environmental settings registered at each sampling site on the Ubatiba, Maricé, RJ.
Si — Silvado, Ca — Caboclo, It —Itapeteit, U2, U4 and U5 — Ubatiba River.

) Hydric system Substratum Instream
Sites - - Canopy ;
Pool Riffle Run Silt Sand Gravel | Boulder | Rocks vegetation
Si 5 35 60 5 15 65 0 10 80 2
Ca 10 0 90 5 10 80 0 0 0 75
It 5 90 5 0 40 50 10 0 90 5
u2 16 60 24 15 10 5 70 0 0 90
U4 12 80 0 10 15 65 0 0 45 5
us 14 73 13 15 50 20 15 0 7 80
RESULTS rences were random and limited to 1 or 2 specimens.

Even at site U5, with a poor canopy, the species
Descriptions of Ubatiba sites (Table 1) accor-was registered at the only shaded area (authors
ding to environmental settings show all presentingpersonal observation). Sites Si, It, and U4 (28.4,
a combination of pools, runs, riffles, and variable25.0, and 12.7 ind/ha, respectively) presented high
substratum with no obvious longitudinal gradientM. microlepisdensities and canopy (Fig. 2). Re-
but rather a mosaic of patches along the river; thgression analyses betwelgin microlepisdensities
negative correlation (p < 0.01) between canopynd canopy showed a positive correlatioh<r
and instream vegetation is noteworthy. 0.87; p < 0.002), the only significant one idr
The highest percentages of instream vegemicrolepis
tation were registered at Ca, U2, and U5 while at Density ofH. malabaricuscorrelated in-
Si, It, and U4 canopy was the predominant veversely with canopy fr= —0.70; p < 0.02) and po-
getation. sitively with instream vegetation?(r 0.84; p <
Mean densities ofM. microlepis H. 0.003)and pools @= 0.82; p < 0.004). Therefore,
malabaricus P. vivipara A. janeiroensisand sites with higher (Ca, U2, and U5) and lower (Si,
Deuterodonsp. are presented in Table 2. It, and U4) instream vegetation are those with
Sites U2 and Ca had no canopy and presentdigher and lower densities &f. malabaricus,
lower density oM. microlepis in these cases, occur- respectively (Fig. 3).

TABLE 2

Mean densities (ind/ha) oHoplias malabaricus Mimagoniates microlepisand Poecilia viviparaat the six
analyzed localities in the Ubatiba River system, between July 1994 and July 1995.

Sites M. microlepis H. malabaricus P. vivipara A. janeiroensis | Deuterodonsp.
Si 28.4 2.7 10.2 31.9 66.1
Ca 0.4 4.6 50.1 21.7 101.3
It 25.0 2.9 26.1 40.9 313.0
u2 0.4 8.1 270.3 20.7 79.0
u3 0 8.3 279.3 21.2 64.1
U4 12.7 3.6 57.1 22.6 146.4
us 13.0 8.1 161.6 34.7 308.7
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Fig. 2 —Mean densities (ind/ha) dflimagoniates microlepiand percentage of canopy in the six study sites in the Ubatiba
River system.
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Fig. 3 —Mean densities (ind/ha) dioplias malabaricusand percentage of instream vegetation in the six study sites in
the Ubatiba River system.

Correlation analysis betweéh malabaricus M. microlepisshows diurnal behaviour, pre-
densities and their potential preB, vivipara, ferring shallow waters with medium to slow water
Deuterodorsp., andA. janeiroensisindicates that velocity. Allochthonous insects are the main food
H. malabaricusdensities increase &s vivipara of species that swim through the surface and/or
densities increase?(x 0.88; p < 0.001P. vivipara midwater to eat (Sabino & Castro, 1990).
densities increase at the same rate that pdel (r microlepisfrom the Ubatiba River feed mainly on
0.81; p < 0.006) and instream vegetatiérr(0.70; terrestrial forms of Hymenoptera and Diptera (un-
p < 0.02) do. No other significant correlation waspublished data), corroborating observations made

detected among the analyzed cases. by Sabino & Castro (1990).
Our results point to positive correlation be-
DISCUSSION tween canopy an. microlepisdensitiesithe

first attempt to explain this was based on the
Habitat use by fish species is related to morpremise that covered areas are richer in alloch-
phological and physiological characters (Sale, 1969honous food, mainly terrestrial insects, than are
including size, and form and position of fins in theopen ones. Input of allochthonous matter is consi-
first case (Wootton, 1990; Reilly & Wainwright, dered the most important source of food supply
1994), and trophic (Ringler, 1983) and reproductiven streams (Welcomme, 1985; Lwgzt al.,1998),
requirements (Balon, 1975) in the second. compensating low primary production, a situation
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intensified in sites with intense vegetative covemetweerP. viviparaand pools in open sites sug-
because of reduced sunlight incidence (Powemests causal relationships with feeding habits;
1984; Sechniclet al.,1986). Nevertheless, data moreover, the size of these individuals facilitate
in the literature suggest that there are no quarhigh density in these sites.
tifiable differences of allochthonous input between We conclude that occurrence and abundance
covered and opened areas (e.g., Angermeier &f fish species of the Ubatiba system can be related
Karr, 1983; Uieda & Kikuchi, 1995). In view of to their trophic (selecting microhabitats so as to
these contrasting results, we suggest that preferencgaximize their ability to efficiently use local food
for shaded sites may be explained by both inpusupplies) and anti-predator requiremenits.
of allochthonous food and protection from ter- microlepis a water column species, had its highest
restrial predators, mainly piscivorous birds. Adensity registered at shaded sites, which increase
changing and heterogeneous background of suimod availability (i.e., terrestrial insects) and allows
and shade, as a consequence of sun flecks or dgmedation evasiorH. malabaricusandP. vivipara
pling due to partially open canopy, has been redensities were correlated with pools and instream
gistered as a way of decreasing predation in streamggetation; such environments are highly propitious
(e.g., Helfman, 1981; Sechniekal.,1986). Based for feeding Poeciliidae which, in turn, is the main
on this rationale, the abundanceMbfmicrolepis  food item forH. malabaricusof the Ubatiba River
in shaded areas may be explained by its predatiosystem.
avoidance and trophic requirements. Finally, we suggest that the environmental
Distribution of H. malabaricuscan be ap- variables studied are the main factors in the fish
proached in the same way. As a piscivorous speciemmunity structure in the Ubatiba system; ne-
(Goulding, 1980; Lowe-McConnell, 1991), its main vertheless, further analysis on the other fish species
preys aréA. janeiroensis, Deuterodap., andP.  are needed to corroborate our proposition.
vivipara, the latter being most frequent in its diet
(unpublished data)ur results indicate a strong Acknowle(_jgments— We _thanl_(the members of the Fi_sh Ecology
correlaton betwee. malabariousand instream _ LoLAloes of e riersidace o Eeaco do o oe Jenero
vegetation and pool; the use of such an environmefe field work. Erica Pellegrini Caramaschi, Javier Lob6n-
for forraging has been registered at a lengtifor Cervia, and the anonimous referee for valuable suggestions

malabaricus(i.e., Uieda, 1984; Castro & Casatti, on the manuscript. We are grateful to Chiara Mazzoni for the
1997) English revision. This study was partially supported by CNPQ/

.. . Projeto Integrado — proc. n. 521597/95-1.
The positive correlations recorded between

P. viviparaandH. malabaricusdensities, as well
as forP. viviparadensities, pools, and instream
vegetation are in agreement with some data in the .
i 9 c gh' 1979 dth | ANDREWARTHA, H. G. & BIRCH, L. C., 1954The distri-
.lterature' aramasc i( ) nOt.e t a_t PoOIS and ytion and abundance of animaldniversity of Chicago
instream vegetation were the main habitat used by press, chicago, 782p.
Phalloceros caudimaculatugHensel, 1868) ,\cerMEIER, P. L. & KARR, J. R., 1983, Fish commu-
(Poeciliidae related tB. viviparg and youngH. nities along environmental gradients in a system of tropical
malabaricuswhich in this case used Poeciliidae  streamsEnvironmental Biology of Fish9: 117-135.
as its main food item. Such results associated WitiganHA. J. M. & CARAMASCHI. E. P., 1999, Estrutura
ours, suggest that occurrence and abundance of populacional, aspectos da reproducéo e alimentagdo dos
H. malabaricusmay be strongly related to available  Cyprinodontiformes (Osteichthyes) de um riacho do su-
food. in this cas® vivipara deste do BrasilRevista Brasileira de Zoologia, 1637-
Feeding habits of Poecilidae fishes have been _ ' _

extensively discussed and all agree on its chara@ALON. E. K., 1975, Reproductive guilds of fishes: a pro-
terizati herbi Jalqi Costa. 1987 posal and definitionJournal of the Fisheries Research
erization as herbivorous/algivorous (Costa, } Board of Canada, 32821-864.
Teixeira, 1989; Sabino & Castro, 1990; Aranha & AYLEY P.B. & LI H. W.. 1992. Riverine fishedn: P

. . . . , P. b. , H. i , Riverine risnesn: r.
Caramasc.h'l, 1999). Lentic habitats Wlth poor or ng Calow & G. E. Petts (eds The river handbook: hydro-
shade facilitate filamentous and unicellular algae |ogical and ecological principle®lackwell Scientific Pu-
bank formation. Therefore, positive correlation blications, vol. 1, pp. 251-281.
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