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Abstract: Studies on benthic macroinvertebrates of lotic environments usually focus on the occurrence, distribution,
and richness of aquatic insects and decapod crustaceans. Only rarely these studies include the Oligochaeta. The
aim of the present study was to examine the occurrence and species richness of Oligochaeta in different substrata
patches of lotic environments. The studied included seven stream sites at Parque Estadual Intervales (Sdo Paulo,
Brazil). Stream sites differed in size and ranged from first to fourth order. In each stream, qualitative collections
were made using a D-type net sampler with 0.21 mm mesh. Measures of pH, electrical conductivity, dissolved
oxygen, temperature and water turbidity were taken in the studied sites during collections of Oligochaeta.
Specimens of the Tubificidae (including Naidinae) and Enchytraeidae families were collected. The Tubificidae
Aulodrilus limnobius, Limnodrilus neotropicus and Limnodrilus hoffimeisteri were associated with low-flow
habitats containing fine organic material. The most representative species among the Naidinae, Nais communis, was
predominantly associated with rocky substrates present in fast current locations. The two other Naidinae species,
Pristina osborni and Amphichaeta leydigi, presented low frequency in the studied streams. The Enchytraeidae
family was present in only one of the sampled habitats.
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Resumo: Estudos sobre macroinvertebrados bentdnicos de ambientes 16ticos geralmente focam na ocorréncia,
distribui¢@o e riqueza de insetos aquaticos e de crustidceos decapodos. Tais estudos apenas raramente incluem
Oligochaeta. O objetivo do presente estudo foi examinar a ocorréncia e riqueza de espécies de Oligochaeta de
diferentes substratos em ambientes 16ticos. O estudo incluiu sete riachos do Parque Estadual Intervales (Sao Paulo,
Brasil). Os riachos estudados variaram em tamanho desde primeira até quarta ordem. Em cada ambiente, foram
realizadas coletas qualitativas utilizando amostrador do tipo rede em D com malha 0,21 mm. Simultaneamente as
coletas de Oligochaeta foram tomadas medidas do pH, condutividade elétrica, oxigénio dissolvido, temperatura
e turbidez da dgua dos ambientes. Foram coletados exemplares das familias Tubificidae (incluindo Naidinae) e
Enchytraeidae. Os Tubificidae Aulodrilus limnobius, Limnodrilus neotropicus e Limnodrilus hoffmeisteri estiveram
associados a habitats com pouca correnteza e substrato contendo material organico fino. Nais communis espécie
mais representativa entre os Naidinae, esteve predominantemente associada a substratos rochosos presentes
em locais de correntes rapidas. As duas outras espécies de Naidinae, Pristina osborni e Amphichaeta leydigi
apresentaram baixa freqiiéncia nos cérregos analisados. A familia Enchytraeidae esteve presente somente em
um dos ambientes amostrados.

Palavras-chave: Mata Atlantica, Enchytraeidae, Tubificidae, Naidinae.
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Introduction

There is a substantial literature on diversity of macroinverte-
brates of small streams, although usually limited to insects, mainly
Ephemeroptera, Plecoptera and Trichoptera. On the other hand, there
is little information on Oligochaeta because they usually are not
sampled or identified. However, many species of Oligochaeta occur
in a variety of stream habitats. The oligochaetes have an important
role in the processes of nutrient cycling (Losteste & Marchese 1994)
and energy flow (Aston 1984), making them important in aquatic food
webs (Reynoldson & Rodriguez 1999, Prygiel et al. 2000).

Studies on benthic macroinvertebrates of lotic environments
from Parque Estadual Intervales (Sdao Paulo, Brazil), which is a
well preserved reserve (Melo & Froehlich 2001a) with slopes and
valleys covered by Atlantic Forest (Campos 2001), have focused on
the occurrence, distribution, and richness of aquatic insects (Melo &
Froehlich 2001b, Salles et al. 2003, Crisci-Bispo et al. 2004, Pepinelli
et al. 2005, Roque et al. 2005) and decapod crustaceans (Rocha &
Bueno 2004). However, no investigation has been conducted on the
Oligochaeta.

The scarce knowledge of Oligochaeta in small order streams as
well as the lack of information on this taxa in freshwater environ-
ments of the Atlantic Forest motivated the development of the present
study. Specifically, we examined the occurrence and species richness
of Oligochaeta in different substrata patches of lotic environments at
the Parque Estadual Intervales.

Material and Methods

Substrate samples (fine sediments and rocks of different sizes)
were obtained in seven streams (Trés Corregos, Bocaina, Lageado,
Agua Comprida, Carmo, Roda D’ Agua and Rio das Mortes streams) at
Parque Estadual Intervales (lat 24° 18’ S and long 48° 25° W) in 2000
(December), 2001 (April, August and October) and 2002 (October).
In each stream site, qualitative collections were made using a D-type
net sampler (mesh size of 0.21mm) in different patches. The number
of samples was not similar among streams. However, at least three
samples were obtained in each stream during the study. The alive
organisms were hand picked from samples in the field and preserved
in 5% formaldehyde. After 48 hours the specimens were transferred to
70% alcohol for subsequent counting and identification following the
taxonomic criteria adopted by Brinkhurst & Jamieson (1971), Righi
(1984) and Brinkhurst & Marchese (1989). The non-standardized
sampling effort of collections did not allow a quantitative comparative
analysis of the fauna between the streams, and thus the results are ex-
pressed in terms of relative abundance. Except in December 2000, the
pH, electrical conductivity, dissolved oxygen, temperature and water
turbidity measurements were taken in each sampled stream.

Results and Discussion

The lotic environments studied were shallow (depth of
0.3 to 1.0 m), with cold and transparent water, high oxygen concentra-
tion and pH varying from neutral to basic. Electrical conductivity was
high except in the Trés Cérregos and Rio das Mortes sites (Table 1).
The high conductivity of Bocaina, Lageado, Agua Comprida, Carmo
and Roda D’ Agua streams is associated with the local geology (cal-
careous rocks).

The benthic substrates were composed of rocks differing in size
and, in areas near the banks with a reduced water flow, accumulated
fine organic matter and leaves and branches from the terrestrial en-
vironment. These substrates are similar to those of the streams and
mountain rivers studied by Dumnicka (1994a) in Poland, in which
there is a predominance of Trichoptera, Plecoptera, Ephemeroptera,
and Chironomidae, with Oligochaeta normally occurring infrequently.
In the present study, the streams analyzed also were poorly represented
by the Oligochaeta species, with 259 individuals obtained in total.
Seven species belonged to the Tubificidae and Naidinae (Naididae
was proposed as a subfamily within Tubificidae by Erséus & Kallersjo
2004) were identified, with the highest species richness found in Trés
Corregos (four species). The five unidentified specimens of Enchytraei-
dae encountered belonged to a single morphotype (Table 2).

The current speed, organic matter structure (diameter of frag-
ments) and mineral substrates (grain size) are important factors in
distribution and abundance of Oligochaeta (Martinez-Ansemil &
Collado 1996, Sauter & Gude 1996, Verdonschot 1999). In our study,
the Tubificidae Aulodrilus limnobius, Limnodrilus neotropicus, and
L. hoffmeisteri were associated with slow flow habitat containing
fine organic matter and leaves and branches from the terrestrial
environment. Our results agree with previous studies indicating that
this family is generally associated with soft substrates (Dumnicka &
Kukula 1990) and usually do not occur in environments with rocky
bottoms and fast currents (Kasprzak & Szczesny 1976, Dumnicka
& Kukula 1990, Schenkova & Helesic 2006).

Limnodrilus hoffmeisteri can be found in a wide variety of
conditions (Brinkhurst & Marchese 1989), and can inhabit either
organically polluted environments (Marchese & Ezcurra de Drago
1999, Prygiel et al. 2000, Alves & de Lucca 2000, Alves et al. 2006)
and environments with no human interference, as observed in this
study. Aulodrilus limnobius lives in the superficial layer of the sedi-
ments and feeds on organic matter, agglutinating particles to build
tubes (Marcus 1944). In fact, this species presented a higher relative
abundance in patches composed of sandy sediment.

Of the three Tubificidae species L. neotropicus was the most in-
frequent. In a previous study in Sdo Paulo (Agua Branca and Gouveia
streams), this species was collected in the sandy patches containing
considerable amounts of branches and leaves (Alves et al. 2006).

Table 1. Environmental variables (average value) measured in seven stream sites in the Parque Estadual Intervales in 2001 and 2002.

Tabela 1. Varidveis ambientais (valores médios) medidos em sete corregos localizados no Parque Estadual Intervales em 2001 e 2002.

Coordinates Order pH Electrical Temperature Dissolved Turbidity
conductivity ((®)] oxygen (NTU)
(uS.cm™) (mg.L")
Trés Corregos 24°19’ S and 48°23°W  third 7.04 21.20 17.7 9.60 1.7
Cérrego Bocaina 24°16’ S and 48°27°W  second 8.28 121.40 17.5 9.27 1.6
Carmo 24° 18’ S and 48°25°W  fourth ~ 8.07 172.60 16.1 9.76 1.3
Ribeirdo Lageado 24° 18’ S and 48°24°W  fourth ~ 8.97 180.20 17.2 8.84 1.7
Roda D’4gua 24° 16’ S and 48°25°W  first 7.10 162.35 17.0 7.42 2.0
Ribeirdo Agua Comprida 24° 17° S and 48°25'W  third 7.16 178.20 18.8 8.45 29
Rio das Mortes 24°20’ S and 48°26°W  fourth  7.16 31.20 16.9 7.95 3.6
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Table 2. Relative abundance (%) and number of specimens (in round brackets) of Oligochaeta species of the seven sampled streams in the Parque Estadual
Intervales.

Tabela 2. Abundéncia relativa (%) e nimero de espécimes (entre parénteses) de espécies de Oligochaeta dos sete corregos amostrados no Parque Estadual

Intervales.

1 3 4 5 6 7

Tubificidae

Limnodrilus hoffmeisteri Claparede, 1862 30.77 (8) 0.93 (1) 7.14 (2) 0.00 0.00 15.22(7) 11.76 (2)

Limnodrilus neotropicus Cernosvitov, 1939  57.69 (15)  0.00 0.00 0.00 0.00 0.00 47.06 (8)

Aulodrilus limnobius Bretscher, 1899 3.85(1) 98.15(106) 10.71 (3) 0.00 0.00 80.43 (37) 41.18(7)
Naidinae

Nais communis Piguet, 1906 0.00 0.93 (1) 82.14 (23) 100.00 (2) 84.38(27) 0.00 0.00

Amphichaeta leydigi Tauber, 1879 7.69 (2) 0.00 0.00 0.00 0.00 0.00 0.00

Pristinella osborni (Walton, 1906). 0.00 0.00 0.00 0.00 0.00 4.35(2) 0.00
Enchytraeidae

Unidentified species 0.00 0.00 0.00 0.00 15.63 (5) 0.00 0.00

Streams: 1 = Trés Corregos; 2 = Bocaina; 3 = Lageado; 4 = Agua Comprida; 5 = Carmo; 6 = Roda D’Agua; and 7 = Rio das Mortes.

Coérregos: 1 = Trés Corregos; 2 = Bocaina; 3 = Lageado; 4 = Agua Comprida; 5 = Carmo; 6 = Roda D’Agua; e 7 = Rio das Mortes.

Among the Naidinae, Nais communis was mainly associated
with rocky substrates present in fast current areas. This agrees with
Dumnicka (1994b) that found this species in mud-covered stones
in first order streams in Poland. This habitat offers protection from
predators (Dumnicka 1994a) and algae as food resource to this spe-
cies (Kasprzak & Szczesny 1976). The periphyton associated with
rocky substrates is an important factor in Naidinae species distribu-
tion (Bingham & Miller 1989). In Europe, N. communis is found
in different water bodies and is common in mountainous streams
(Dumnicka 1982). The two other Naidinae species, Pristina osborni
and Amphichaeta leydigi were infrequent in the studied streams.

The Enchytraeidae family is common in streams with coarse
granulometry, fast speed currents and high oxygen content (Lencioni
& Maiolini 2002). In Europe, it is usually present at high altitude
environments (Dumnicka 1994a, Dumnicka & Kukula 1990). In the
present study, this family presented low frequency of occurrence.
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