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RESUMO: Distribuigao sspaclal e batimétrice da fauna macrobentdnica da Represa do Ribeirfio das
Ashumas (Américo Brasiliense-SP, Brasil). A estrutura taxondmica e a distribuicio da comunida-
de macrobentdnica da Represa do Ribeirdo das Anhumas, localizada no Municipio de
Américo Brasiliense-SP foi analisada através de coletas em trés setores da Represa (I; 1L
). As amostras de sedimento recolhidas mensalmente, entre 6s meses de QOutubro de
1889 e Fevereiro de 2000, com auxilio de pegador tipo Ekman-Birge (225cm?), totallzaram
135 unidades amostrais. Chironomidae (Diptera) com 20 géneros, Oligochaeta com 10
espécles, Polymitarcyidae (Ephemeroptera) com 1 espécie e Chaoboridae (Diptera) com 1
espécle foram os tdxons mais representativos. A andlise de agrupamentos (Cluster),
utllizando UPGMA com distancia Euclidiana, delimitou duas dreas de distribuicao espacial
dessa macrofauna: Area 1 - locallzada junto ao banco de macrdfitas aqudticas, préximo a
cabecelra, caracterizada pela maijor varledade faunistica e predomindncia de Oligochaeta;
Area 2 - ocupando aproximadamente 70% da represa, engiobando além das regides mais
profundas, as praias artificials com margens abertas (Sem vegetacao), na qual Coelotanypus
(Chironomidae), Campsurus (Polymitarcyldae) e Chaoboridae (Diptera) foram os grupos
mals numerosos. A andlise batimétrica Indicou padroes diferenclados de distribuicio dos
virlos téxons; Oligochaeta se concentrou nas regides menos profundas, préximas as
margens, ac contrdrio de Polymitarcyidae e Chaoboridae que foram mals numerosos nas
zonas mais profundas.

Palavras-chave: Macroinvertebrados bentdnicos, distribuicdo espacial e batimétrica,
Chironomidae (Diptera), Oligochaeta, represa.

ABSTRACT: Spatial and bathymetric distribution of the macrobenthic fauna of the Ribeirko das Anhumas
Reservolr (Américo Brasiliense — SP, Brazil}. The taxonomic structure and distribution of the
macrobenthic community of the Ribeirdo das Anhumas Reservolr, located In Américo
Brasiliense (Sao Paulo State, Brazil), was analyzed through sampling in three sectors of
the reservoir {I; II; 1lI). Monthly from October 1999 to February 2000, 135 unit samples
were collected, using an Ekman-Birge grab (225cm?). Chironomidae (Diptera) with 20
genera, Oligochaeta with 10 species, Polymitarcyidae (Ephemeroptera) with 1 species and
Chaoboridae (Diptera) with 1 specles were the most expressive groups. The Cluster
analysis uttlizing UPGMA with Euclidean distance for the fauna, delimited two distribution
areas: Area | - located on the stands of macrophytes and characterlzed by the highest
faunistic diversity, with the predominance of Oligochaeta; Area 2 - the largest area,
occupylng 70% of the reservoir, and characterized by the predominance of sand deposits
{without plant cover); Coelotanypus (Chironomidae), Campsurus {Polymitarcyidae) and
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Chaoboridae (Diptera) are dominant. The bathymetric analyses indicated different
patterns of taxa distribution. Oligochaeta was concentrated In shallower reglons,
near the shore, whereas Polymitarcyldae and Chaoboridae are more expressive In
the deeper areas.

Key-words: Benthic macroinvertebrates, spatial and bathymetric distribution,
Chironomidae (Diptera), Oligochaeta, reservoir.

Introduction

The nature of the sediment, water, and location (depth), together with the oxygen
and food avallability are the main factors determining the structure and distribution of the
macrobenthic community in the lentic environments (Bechara, 1986; Horne & Goldman,
1994; Esteves, 1988; Strixino & Strixino, 1980; Nilsson, 1872; Cummins & Lauff, 1969). In
$ao Paulo State there are few natural lentic systems with the exception of such places as
oxbow lakes of great rivers (Mogi-Guacu, Tleté). On the other hand, there are numerous
reservolrs of large dimensions and small reservoirs constructed throughout the state
with the most different purposes {generation of electricity, agriculture, recreation, etc). In
8ao Paulo State, most of the ecological studies on benthic fauna have been restricted to
artificial systems (Pamplim, 1999; Strixino & Trivinho-Strixino, 1998; Soriano, 1987; Strixino
& Strixino, 1982; Strixino & Strixine, 1980). The Ribeirdo das Anhumas Reservolr, bullt for
recreation purposes and located in agricultural area, apparently not heavily impacted by
anthropic activity, was chosen to carry out the present study on the macrobenthonic
fauna through the analysis of the taxonomic structure, as well as spatlal and bathymetric
distribution of this community.

Material and methods

The sediment sampling through October 1999 to February 2000 (rainy season)
was monthly performed within three sectors (1, 1 and 1) of the reservoir: I, in the
upstream reach of the reservoir; I, In the intermediate region (between the dam and
the upstream reach) and !ll, near the dam. In each sector, three sampling zones were
deflned (Left shore LS, Center C and Right shore RS). In whole, 135 unit samples (I5
In each sampling zone) were taken using an Ekman-Birge grab (225cm?. The material
collected was transported to the laboratory, washed in a sleve with mesh of 0.21lmm,
selected on illuminated tray and fixed In 70% alcohol. The ordanism identification
was made at the lowest possible taxonomic level on the basis of the avallable
published data (Trivinho-Strixino & Strixino, 1995; Brinkhurst & Marchese, 1891; Merritt
& Cummins, 1984; Righi, 1984; wWilederholm, 1983). The analyses of the spatial distribution
{analysls of grouping using the Euclidean distance measurement and the UPGMA method
of grouping by using Statistica program) and bathymetric distribution of the macrobenthic
fauna were performed considering the relative participation of the taxa. The following
main classes were taken Into account: eudominant (+ 10%), dominant (> 5 « 10%},
subdominant (> 2 « 5%), recessive ( I« 2%) and subrecessive {« 1%) (Strixino & Trivinho-
Strixino, 1998).

In the course of the fauna sampling, samples of sediment were also collected,
for grain size analysls and organic matter analysls. The organic matter content was
determined as the mass loss after ignition {(550°C, 4 hours) in dry fractions of sediment
{dried in stove; 105°C, 12 hours), in accordance with the techniques described by
Boltt (1969) and Maftland (1979). The graln size analysils was performed using the
technique proposed by Medina (1972), with the modifications Introduced by Giovanni
Strixino (CY, 1994). The physical and chemical variables of the water (pH, temperature,
dissolved oxygen and electric conductivity) were measured in situ, by using a water
Quality Checker device (Horiba). The analysis for total nitrogen and phosphorus in
water were performed by using the techniques described by valderrama (1881).
Measures of the depth throughout the entire reservoir were taken to construct the
bathymetric map.
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Study site

The Ribeirdo das Anhurmas reservolr, constructed In 1965 (Fig. 1) Is located in Américo
Brasiliense, a town In the State of Sio Paulo, Brazil. Occupying a total area of 0.82km? it
Is located at 544m of altitude, in the geological Botucatu Formation outcrop {Sao Bento
Group) (Troppmair, 2000). With predominance of sandy-muddy sediments, it presents an
average depth of 3,70m and a maximum depth of 7.60m. Built for recreation purposes, it
presents an artificial beach, forested and pasture areas In Its surroundings. In the upstream
reach of the reservolr there is an exuberant aquatic vegetation compound mainly by
stands of Cabomba, Scirpus, Pontederia, Egeria, Salvinia and Eleocharis. The main
morphometric characteristics of the reservoir are presented In Figure 1.

Flgure 1: Ribelrioc das Anhumas reservolr ({Américo Brasiliense - SP, Brazil), with the maln fislonomic
and morphometric features. Distinctlon for the three sectors of the fauna sampling.

Results

Among the seven groups of macroinvertebrates collected (Table I), Chironomidae
(Diptera), Oligochaeta, Polymitarcyldae (Ephemeroptera) and Chaoboridae (Diptera) were
numerlcaily the most expressive, totalizing 1,770 individuals (88% of fauna). Libellulidae
(Odonata), Baetidae (Ephemeroptera) and Gastropoda {Mollusca) showed minor participation,
contributing only with 12% of the individuals. The group analysis, applied for the fauna,
delimited two units that made possible the deflnition of two areas of fauna distribution In
the reservoir: 1- area characierized by the presence of aquatic macrophytes, near to
upstream reach (LS I, C 1, RS I); 2- main area, enclosing approximately 70% of the reservoir
area and including the deepest region as well as the artificlal beaches in open areas
(without plant cover) {LS I, C Il, RS II, LS 1i, C ill, RS III} (Fig. 2). In the Area 1, there were
found numerous taxa of Oligochaeta, mainly of the Naididae family, Chironomidae
(Chironomus, Ablabesmyila, Labrundinia and Tanytarsini sp), Libellulidae {Odonata), Baetidae
(Ephemeroptera} and Gastropoda (Mollusca). In the Area 2, Chironomidae (Coelotanypus
and Aedokritus), Campsurus (Polymitarcyidae) and Chaoboridae (Diptera) were the more
characteristic groups. A summarlzed picture representing the main features of both areas
Is glven In Tables Il and 1L The bathymetric distribution analysis of the most expressive
taxa and the most characteristic Chironomidae genera evidenced different patterns of
distribution. Oligochaeta was more abundant at lesser depths (« 3 meters) (shore areas
In the upstream reach), In contrast to the larvae of Chaoboridae and nymphs of Campsurus
that predominated at the highest depths (» 5m) (Fig. 3). Among the Chironomidae, Aedokritus
and Fissimentum were characterlstics of the deepest areas (> 4m), while Coelotanypus
was more numerous nearby the shore areas (< 3m), The larvae of Chironomus not present
a defined bathymetric distribution (Fig. 4).
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Table 1: relative particlpation of the macrobenthic fauna taxa In the nine zones of the Ribeirdo das
Anhumas Reservoir (Américo Brasiliense - SP, Brazil). LS 1, C I; RS I (sector 1}; LS Il, C 1I, RS
1, LS I, C I, RS III (sectors Il and I11).

Taxal/ Zones LS 1 ] ] RS 1 Ls cl RS Il LS IH cinl RS I

Chaoboridae B [ ] [ ] . a *
Chironomidae
Ablabesmy!la o . . .
Aedokritus [m] [ ] . . .
Beardius Ie .
Chircnomus [}
Coelotanypus -
Cricotopus
Cryptochironomus
Dicrotendipes .
Djalmabatista
Fissimentum w} s n
Goeldichironomus
Labrundinia
Nimbocera
Parachironomus
Polypedilum
Rheotanytarsus
Tanytarsinl sp
Tanytarsus
Thienemanniella
Zavrellelia
Ephemeroptera
campsurus ] ™ . ™ n ™
Bactidae
Ollgochaeta
Allonais chelata
Allonais paraguayensis
Brinkurstia americanus
Dero (A.) pectinatus
Dero (D.) multibranchiata
Dero (D.) nivoa
Dero (D.) obtusa
Opistocysta funiculus
Pristina brevisera
Slavina eveilnae
Odonata
Liballulldae . .
Gastropoda P - * o [m]
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Figure 2: Resultant dendogram of the grouping analysis (Euclidean distance) applied on the macrobenthic
fauna of the Ribeirio das Anhumas Reservoir with distinction of the two dellmited areas {Américo
Brasiliense - SP. Brazll). LS, CL; RSI (sector I LS II, € iI, RS Il, LS I, C I, RS Il (sectors I and II).
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Table ll: characierization of the major areas of the Ribeirdo das Anhumas reservoir, delimited according
1o its predomilnant macrofauna, physical characteristics, oxygen dissolved concentration in
the water and medlan numeric densitles (of the 1wo areas) with confidence limits of +/-D5%
(Américo Brasillense - SP. Brazil).

Area Characteriatics Predominant Dissolved n*m-{X+/-
taxa oxygen .C.95%)
{*}
1 Macrophytes presence Naididae 8 - 10mg/l 1,253 (1,020-1,478)
Depths ¢ 3m Gastropoda
organic Matter (» 20% ) Ablabesmy!la
Sandy sediments (Fine Sand) Labrundinia
Chironomus
Tanytarsinl sp
2 Artficlal beaches (Sandy campsurus 5-7Tmg/l 812 (512-724)

Opened areas (without plant Chaoboridae
Sandy sediments (Coarse Sand) Coelotanypus
Depths (» 1« 7m) Aedokritus
organic Matter {(« 20% ) Fissimoentum

* Yaxa had besn reisted according to the decreasing dominance.
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Flgure 3: Bathymetric distribution of the most expressive groups of benthic macroinvertebrates on
Ribeirdo das Anhumas Reservolr (Américo Brasillense - SP, Brazll).
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Table IIl: Physical and chemical characteristics of the water and sediment of the two areas of Ribelrao
das Anhumas Reservolr (Américo Brasiliense - SP. Brazil). Area 1- near to upstream reach
{sector I); 2- main area, enclosing approximately 70% of the reservolr (sectors 1l and 111}

Area
Variables 1
Dissolved Oxygen (mg/l) a-10 BE-7
pPH 7.5 - 8.0 6.0 - 8.5
Electiric Conductivity {(uS/cm) 38 29
Temperature (°C) 21 25
Organic Matter (% ) »20 + 40 v 1:20
Predomlinant Sediments Filno Sand Coarso Sand
Total Nitrogen (ug/l) 287 307
Total Phosphorus (f M) 20 28
% %
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Flgure 4: pathymetric distribution of the most expressive Chironomidae genera in Ribelrio das Anhumas
Reservolr (Américo Brasiliense - SPE Brazll).

Discussion

The differences In the composlition of the substratum (presence or absence of
aquatic macrophytes) and the features of the surroundings of the reservoir (presence or
absence of vegetation, artificlal beaches) seem to have been the maln element guiding
the spatial distribution of the macrobenthonic community of the Ribeirao das Anhumas
Reservolr. These considerations also are confirmed by previous studies (Strixino & Trivinho-
Strixino, 1998; Oertll, 1995; Wetzel, 1993; Harper, 1902; Kufllkkowski, 1986). The rich aquatic
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vegetation in Area 1 produced higher richness and number of individuals, with
predominance of Naididae. Similar results were obtained eisewhere (C6, 1994; Kufitkowski,
1086; Strixino & Strixino, 1980; C6, 1979) that is the presence of Naldidae was preferentlal
at lower depths on sandy substrates or associated with aquatic macrophytes, The nymphs
of Campsurus constituted the most abundant group In the Area 2, and were found in
large amounts, practically at all the depths of the reservoir. The genus s pointed as
inhabitant of clean waters with high concentrations of dissoived oxygen (Pérez, 1088:
Wetzel, 1993). However, Pamplim {1999) observed Its presence in the Americana reservoir
at reverse conditions, e.g. in waters with low oxygen concentrations. Chaoboridae
predominated at higher depths areas (: 5m) with muddy-sandy sediments. Studies of
Milho's lake carried out by C6é (1994) and Strixino & Strixlno (1980) in the Lobo Reservoir
also pointed out Chaoboridae as the main taxa that occupy preferably the reglon with
predominance of organic sediment in the highest depths. The association of this group
with the sediment does not seem to be so striking like Oligochaeta, Its larvae are
epibenthonics and are known to perform vertical migrations (Arcifa, 1997). The larvae of
Coelotanypus, in the same way as Campsurus, were widely distributed in the reservoir,
however with somehow higher concentration In the coastal areas with thick sand
predominance (artificial beaches). According to Fittkau & Roback (1883) the larvae of this
genus Inhabit this type of sediment in the lakes and rivers with low water speed. The
predominance of Fissimentum In the muddy sediments of the highest depths confirms
the comments by Cranston & Nolte (1996) regarding preferential microhabitat of this
genus.
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