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Temporal analysis of communities of aquatic oligochaeta (Annelida:
Clitellata: Oligochaeta) in anthropic lakes

Oligochaeta (Annelida, Clitellata) em ambientes lénticos: um registro da comunidade em

diferentes lagos antropicos
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ABSTRACT

Oligochaetes are important components of energy flow in freshwater ecosystems.
Even though of ecological significance, few studies are available about this group. o
Therefore, this study analyzed the diversity of Oligochaeta in three anthropic
lakes and investigated their distribution over a seasonal cycle in a forest fragment
at Porto Unido, Santa Catarina, Brazil. Sediment samples were obtained using an
Ekman-Birge (15x15cm) grab in October (spring) and January 2011 (summer),
March (autumm), and July (winter) 2012. We collected 305 individuals, belonging
to 4 species, and 5 genera from the Tubificinae and Naidinae families. The highest
density was in autumm, a period with greater climatic stability. Limnodrilus
hoffmeisteri (Claparede, 1862) was the most abundant species, present in all
sampling periods. Our results increase the knowledge on oligochaeta in Southern
Brazil and provide the first record limnic oligochaetes to Porto Unido, Santa
Catarina.
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RESUMO

Os oligoquetas apresentam grande importancia no fornecimento de energia em
ecossistemas dulcicolas. Apesar de sua relevancia ecologica, poucos estudos tém
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sido feitos sobre o grupo. Este estudo objetivou analisar a diversidade e
distribuicdo do téxon Oligochaeta ao longo de um ciclo sazonal, em trés lagos
antrépicos, num fragmento de Mata Atldntica no municipio de Porto Uniao,
Santa Catarina. Amostras do sedimento foram retiradas com uma draga do tipo
Ekman-Birge (15x15cm) em outubro de 2011 (primavera) e janeiro (verdo), margo
(outono) e julho (inverno) de 2012. Foram coletados 305 individuos
representantes das subfamilias Tubificinae e Naidinae, e foram identificados
quatro espécies e cinco géneros. Houve maior densidade de organismos no
outono, periodo com maior estabilidade climética. Entre as espécies, Limnodrilus
hoffmeisteri (Claparede, 1862) teve maior abundancia e esteve presente em todas
as estacoes. Os resultados obtidos no presente estudo aumentam o conhecimento
de espécies de oligoquetas encontradas no sul do Brasil e fornecem o primeiro
registro de espécies de oligoguetas limnicos em ambientes [énticos da Regido de
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Porto Unidao, Santa Catarina.

Palavras-chave: Mata Atldntica. Outono. Diversidade. Sazonal.

INTRODUCTION

Sand extraction usually creates lakes in large
holes dug on the ground, which after the end of
activities are drained by the catchment area and form
waters mirrors (Lelles et al., 2005). Oligochaetes
inhabit all types of freshwater habitats, but they are
maost abundant in sediments (Suriani-Affonso et al,
2011) of the littoral zone of lakes (Rupert & Barnes,
2006). They are also important components in the
flow of energy and organic matter in freshwater
ecosystems (Kasprzak, 1984). Oligochaetes are
generally the most abundant taxon in freshwater
environments (Corbi, 2001; Baturina, 2010;
Cortelezzi et al., 2012; Krawczyk et al., 2013).
However, they are commonly identified to the class
or family levels, due to difficulty in visualizing
diagnostic morphological characters.

Despite its significance on the dynamics of
aquatic ecosystems, there are still knowledge gaps
about limnic oligochaetes in Brazil (Gorni & Alves,
2008) and other regions (Rocha, 2003). Furthermare,
their distribution and habitat use is poorly known
compared to other benthic macroinvertebrates (Alves
et al, 2006). Gathering more information about
liminc oligochaets is essential, since there are several
groups that could be used for bioprospection.
Furthermore, basic knowledge about habitat use and
temporal occurrence are essential to set up
conservation strategies (Rocha, 2003).

There are known about 70 species of aquatic
oligochaetes in Brazil (Righi, 2002), and studies
focusing on this group in Southern Brazil have been
conducted mainly in Parana State (Fujita, 2005;
Behrend et al, 2009; Behrend, 2010; Ragonha et
al, 2010). Here, we analyzed oligochaete diversity
and distribution over a seasonal cycle in three
anthropic lakes from Porto Unido, Santa Catarina,
Southern Brazil, providing the first records of genera
of limnic cligochaete to this region.

MATERIAL AND METHODS

Our sampling points were three anthropic
lakes in a forest fragment in Porto Unido, Northern
Santa Catarina State. The climate of the regicn is
classified as Cfb (Humid Subtropical Climat) according
to the Koppen system.

The three lakes originated from sand
extraction for recreation and army training. Lake 1
(L1;26°15'32.6" 5; 51°03'57.4" W) is about 73 years
old. The age of Lake 2 (L2; 26°15'33.4"5;
51°03'56.7" W) is uncertain. Lake 3 (L3; 26°15'44.0"
S; 51°04'03.0" W) is about 23 years old (Figure 1).

Oligochaetes were sampled in October and
January 2011, and March and July 2012. Sediment
samples were obtained in lake's margin using an
Ekman-Birge grab (15x15cm), with three replicates
for each sampling point. Samples were fixed in 10%
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formaldehyde in the field and washed in mesh sieve
0.05 mm in the laboratory. Specimen sorting was
performed using light plastic trays and individuals
were preserved in 70% ethanal.

Specimens were mounted on optical
microscopy slides with Lactophenol Ammans
(Brinkhurst & Marchese, 1991); identification followed
Righi (1984) and Brinkhurst & Marchese (1991).
Specimens are housed in the Zoclegy laboratory
collection of the Universidade Estadual do Parané
(Unespar), campus Faculdade Estadual de Filosofia,
Ciéncias e Letras de Unido da Vitdria (FAFIUV).

We categorized the percentage of macrophyte
cover on the water surface of sampling sites into

Santa Catarina
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bins, as follows: between 1 and 20% was given score
of 1, between 21 and 40% score 2; between 41 and
70% score 3; and between 71 and 100% score 4.
The surrounding vegetation was also categorized as
follows: 1 for shrub with predominance of grass, 2
for shrubs that allow little shading, and 3 for intact
vegetation (Krawczyk et al,, 2013).

RESULTS AND DISCUSSION

Although water mirrors are characteristic of
altered enviranments, the vegetation allows
macroinvertebrate colonization (Moletta et al.,
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S

Figure 1. Map of the study area in Northern Santa Catarina. L1-L3 are the sampled lakes. Dotted area are grasslands, dark gray represent forest
area, and light gray represents built area. Porto Unido (SC), Brazil, 2011-2012.
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2005). The lakes we sampled had macrophytes year-
round, with greater proportion in autumn. L1 had
macrophytes between 0%-10%, L2 had 41%-50%
of water surface covered by macrophytes (mainly in
autumn), and L3 had macrophytes between 21%-
30%. Complex vegetation (grass, shrubs, and trees)
was observed only in L3 (50%), the others lakes had
only grass and trees (Table 1).

We sampled 305 specimens belonging to
Naidinae and Tubificinae (Erséus et al., 2008).
Tubificinae is cosmopolitan (Martin, 1996), occurring
in various types of lakes, and was represented by
two genera (Limnodrilus sp. and Branchiura sp).
Naidinae was represented by three genera (Dero sp.,
Slavina sp., and Pristina sp.).

Seasonality promotes complex changes in
lakes, such as stagnation and circulation of water
(Collado & Schmelz, 2001). Water circulation occurs
in the autumm and spring and may renovate mineral
nutrients, which causes an increase in primary
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production in spring (Muller, 1994). This could explain
the occurrence of Naidinae in the autumm and spring,
since there were macrophytes during these periods
(Alves & Gorni, 2007). Tubificinae was also very
common in autumn, which could be explained by
the great flush of organic matter, since members of
this subfamily consume fine organic matter (Alves et
al., 2008) (Table 2).

Naidinae species is a key element in energy
transfer in higher trophic levels (Armendariz, 2007).
Slavina appendiculata (d'Udekem, 1855) occurred
only in spring in L3, with a frequency of 23.1%.
Individuals of this species occur on leaves in the littoral
of lentic systems (Verdonschot, 2001), and seem-to
be intolerant to environmental disturbance (Cortelezzi
etal, 2012).

Members of the genus Dero (Oken, 1815)
occurred only in autumn. Dero (Dero) digitata (Miller,
1773) was recorded only in L2 during the autumn,
with low frequency (0.10%,). It is common in sites

Table 1. Descriptive characteristics of the three sampled Lakes (L1, L2, and L3). Porto Unido (SC), Brazil, 2011-2012.

MF RV Depth (m) Area (Km?)
L1 Absent (10%) 1 Tree and grass (15%) 1 1.81 4.922
L2 All water surface (50%) 3 Trees (25%) 2 143 2.808
L3 Near the margins (30%) 2 Tree, bushes, and grass (50%) 3 1.80 1.235

Note: MF: Macrophytes; RV: Riparian Vegetation.

Table 2. Relative abundance of oligochaetes in the three sampled lakes during sampling periods. There was no specimens during summer and

winter in L3. Porto Unido (SC), Brazil, 2011-2012.

Spring Summer Autumm Winter
Taxa L1 L2 L3 L1 L2 L1 L2 L3 L1 L2
Naididae
Tubificinae
Tubificinae juvenil 073 0.06 0.54 0.75 1 0.49 0.80 0.5 0.06 0.36
Limnodrnilus sp. 0.11 0.01 0.01 0.22 0.19 0.1
Limnodrifus hoffmeisteri 027 044 0.25 011 0.03 0.11 0.56 0.35
Branchiura sp. 0.01
Branchiura sowerbyi 0.39 0.01 0.07 0.19 0.17
Naidinae
Pristina sp. 0.24 0.06
Slavina sp 0.23 0.03
Slavina appendiculata 0.23
Dero sp. 0.10 0.07 0.11
Dero (Dero) digitata 0.01

Bioikos, Campinas, 27(1):41-46, jan./jun., 2013



L.F, Pereira & A.C.D.B. Krawczyk

rich in nutrients and low dissolved oxygen (Cortelezzi
etal, 2012) and a cosmopolitan species (Righi, 1984,
Pamplin et al., 2005).

Periphyton is a key factor influencing Naidinae
species distribution (Alves et al,, 2006; 2008),
especially Pristina sp. (Ehrenberg, 1828), which uses
it as food resource (Bingham & Miller, 1989). The
autumn coincides with an increasing load of tree
leaves and macrophytes in the littoral zone, providing
a substrate for periphyton and bacteria establishment
(Mdller, 1994). We found Pristina sp. only in autumn
in L1 and L3, with frequency of 23.94% and 5.56%,
respectively.

Tubificidae species are commonly found in fine
sediments, in which they play an important role in
resource distribution (Lazim et al, 1989). Immatures
of Tubificinae were recorded in all seasons, with high
frequency (summer=80.0%, autumn=65.8%,
spring=38.1% and winter=29.4%).

Branchiura sowerbyi (Beddard, 1892) had
frequency of 17.5% in winter, 16.7% in spring, and
4.2% in autumn. This species is cosmopolitan, have
gill filaments in the posterior segments, and can reach
large body sizes, inhabiting mainly organically
enriched freshwater environments in tropical and
temperate regions (Lobo & Alves, 2011).

L. hoffmeisteri (Claparede, 1862) is common
in several habitats, reaching high densities in
organically polluted waters bodies (Dornfeld et al.,
2006; Cortelezzi et al., 2012). It can withstand
environmental changes, such as low dissolved oxygen
and high levels of organic matter (Dornfeld et al,
2006). Thus, it seems to be well adapted to both
preserved and polluted environments (Gorni & Alves,
2008). This species occurred in all sampling points
and had a frequency of 39.7% in the winter, 26.2%
in the spring, 20.0% in the summer, and 6.8% in
the fall.

The Tubificinae was the most abundant group
throughout sampling perieds. Under organic stress,
oligothaetes can exclude other benthic invertebrates
(Qi, 1987). The exclusion or extinction of many
benthic invertebrates can compromise the functioning
of whole aquatic ecosystems (Pamplin et al., 2006).
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CONCLUSIONS

Our results expand the knowledge on
oligochaete species from Southern Brazil, with the
tirst record of limnic oligochaetes in lakes for Porto
Unido. This study demonstrates the great importance
of inventories, given the lack of information about
this group in Santa Catarina.

ACKNOWLEDGEMENTS

The Fundacao Araucaria provided a fellowship to
Luci Fatima Pereira. We also would like to thank Roberto
da Gama Alves (Universidade Federal de Juiz de Fora) for
specimen identification assistance.

REFERENCES

Alves, R.G.; Marchese, M.R. & Escarpinati, S.C. (2006).
Oligochaeta (Annelida Clitellata) in lotic environments in
the State of Sao Paulo, Brazil. Brazil llheringia, 94(4):431-
5,

Alves, R.G. & Gorni, G.R. (2007). Naididae species
(Oligochaeta) associated with submersed aquatic
macrophytes in two reservoirs (Sao Paulo, Brazil). Acta
Limnologica Brasiliensia, 19(4):407-13.

Alves, R.G.: Marchese, M.R. & Martins, R.T."(2008).
Oligochaeta (Annelida Clitellata) of lotic environments
at Parque Estadual Intervales (Sao Paulo, Brazil). Biota
Neotropica, 8(1):69-72.

Armendariz, L.C. (2007). Efectos de la temperatura sobre
el crecimiento individual y formacion de zooides em
Stylaria lacustris (Linnaeus, 1767) (Oligochaeta, Naididae).
Biota Neotropica, 7(2):77-81.

Baturina, M. (2010). Distribution and diversity of aquatic
Oligochaeta in small streams of middle taiga. Turkish
Journal Zoology, 36(1):75-84.

Behrend, R.D.L.; Fernandes, S.E.P; Fujita, D.S. & Takeda,
A.M. (2009). Eight years,of monitoring aguatic
Cligochaeta from the Baia and lvinhema Rivers. Brazilian
Journal Biology, 69(2):559-71.

Behrend, R. (2010). Rigueza e composicao de Oligochaeta
(Annelida) do rio Iguacu: efeitos dos fatores ambientais
e dos impactos antropogénicos. Dissertacdo em Ciéncias
Ambientais. Universidade Estadual de Maringa.

Bingham, C.R. & Miller, A.C. (1989). Colonization of a
man-made gravel bar by Oligochaeta. Hydrobiologia,
180(1):229-34.

Bioikos, Campinas, 27(1):41-46, jan./un., 2013



46 | LF Pereira & A.C.D.B Krawczyk

Brinkhurst, R.O. & Marchese, M.R. (1991). Guia para la
identificacion de oligoguetos acuaticos continentales de
Sudy Centroamerica. 2° ed. Santo Tomé: Coleccion Climax,
n°e e.

Collado, R. & Schmelz, R.M. (2001). Oligochaete
distribution patterns in two german hardwater lakes of
different trophic state. Limnologica, 31(4):317-28.

Corbi, 1.J. (2001). Distribuicao espacial e batimétrica dos
macroinvertebrados benténicos da represa do Ribeirdo
das Anhumas (Américo Brasiliense SP). Dissertacao em
Ecologia e Recursos Naturais. Universidade Federal de
Sao Carlos.

Cortelezzi, A.; Armendariz, L.C.; van Qosterom, M.V.L.;
Cepeda, R. & Capitulo, A.R. (2012). Different levels of
taxonomic resolution in bioassessment: A case study of
oligochaeta in lowland streams. Acta Limnologica
Brasiliensia, 23(4):1-14.

Dornfeld, C.B.; Alves, R.G.; Leite, M.A. & Espindola, E.L.G.
(2006). Oligochaeta in eutrophic reservoir: The case of
Salto Grande reservoir and their main afluent (Americana,
Sao Paulo, Brazil). Acta Limnologica Brasiliensia,
18(2):189-97.

Erséus, C.; Wetzel, M.J. & Gustavsson, L. (2008). ICNZ
rules a farewell to Tubificidae (Annelida, Clitellata).
Zootaxa, 1744.66-8.

Fujita, D. (2005).0Oligochaeta aqudticos em diferentes
ambientes da planicie aluvial do alto rio Parana.
Dissertacdo em Ciéncias Ambientais. Universidade
Estadual de Maringa.

Gorni, G.R. & Alves, R.G. (2008). Oligochaeta (Annelida:
Clitellata) em cérregos de haixa ordem do Parque Estadual
de Campos do Jordao (Sao Paulo - Brasil). Biota
Neotropica, 8(4):161-5.

Kasprzak, K. (1984). The oligochaetes (Annelida,
Oligochaeta) in a lake and a canal in the agricultural
landscape of Poland. Hydrobiologia, 115(1):171-4.

Krawczyk, A.C.D.B.; Baldan, L.T;; Aranha, J.M.R.; Menezes,
M. & Almeida, C.V. (2013). The invertebrate’s community
in adjacent Alto Iguacu’s anthropic lakes of different
environmental factors. Biota Neotropica, 13(1):21-34.

Lazim, M.N.; Learner, M.A & Cooper, S. (1989). The
importance of worm identity and life history in
determining the vertical distribution of tubificids
(Oligochaeta) in a riverine mud. Hydrobiologia, 178:81-
92.

Lelles, C.L.; Silva, Griffith, J.J. & Martins, S.V. (2005). Perfil
ambiental gualitativo na extracdo de areia em curso
d'agua. Revista Arvore. 29(3):439-44.

Lobo, H. & Alves, R.G. (2011). Reproductive cycle of
Branchiura sowerbyi (Oligochaeta: Naididae: Tubificinae)

Oligochaeta in lentic environments

cultivated under laboratory conditions. Zoologia,
28(4):427-31.

Martin, P. (1996). Oligochaeta and Aphanoneura in
ancient lakes: A review. Hydrobiologia, 334:63-72.

Moletta, I.M.; Nucci, J.C. & Kroker, R. (2005). Carta de
hemerobia de uma area de extracdo de areia no bairro
Umbara, Curitiba PR, Brasil. X/ Simpdsio Brasileiro de
Geografia Fisica Aplicada. Universidade de Sao Paulo.

Muller, U. (1994). Seasonal development of epiphytic
algae on Phragmites autralis (CAv.) TRIN. ex STEIN. in a
eutrophic lake. Archiv fur Hydrobiologia, 129(3):273-92.

Pamplin, PA.Z.; Rocha, O. & Marchese, M. (2005). Riqueza
de espécies de Oligochaeta (Annelida, Clitellata) em duas
represas do rio Tieté (Sdo Paulo). Biota Neotropica,
5(1):63-70.

Pamplin, PA.Z.; Almeida, T.C.M. & Rocha, O. (2006).
Composition and distribution of benthic macroinver-
tebrates in Americana Reservoir (SP, Brazil). Acta
Limnologica Brasiliensia, 18(2):121-32.

Qi, S. (1987). Some ecological aspects of aguatic
oligochaetes in the Lower Pear| River (People’s Republic
of China). Hydrobiologia, 155:199-208.

Ragonha, F.H.; Chiaramaonte, J.B.; Fontes Jr, H.M.; Cunha,
E.R.; Benedito, E.; Takeda, M. (2010). Spatial distribution
of aguatic Oligochaeta in llha Grande National Park, Brazil.
Acta Scientiarum, 35(1):63-70.

Righi, G. (1984). Manual de identificacdo de inver-
tebrados limnicos do Brasil. Brasflia: CNPg.

Righi, G. (2002). Anelideos Oligoquetos. In: Ismael, D.
W.; Val, C.; Matsumura-Tundisi, T. & Rocha, O. (Eds.).
Biodiversidade do Estado de S&o Paulo, Brasil:
invertebrados de agua doce. Fapesp: Sao Paulo. v.4.

Rocha, O. (2003). Aguas doces: avaliacao preliminar. Sao
Paulo: Ministério do Meio Ambiente. (Avaliacao do estado
do conhecimento da diversidade bioldgica do Brasil).

Ruppert, E.E. & Barnes, R.D. (2006). Zoologia dos
invertebrados. 6 ed. Sao Paulo: Roca.

Suriani-Affonso, A.L.; Franca, R.S.; Marchese, M. & Rocha,
0. (2011). Enviromental factors and benthic Oligochaeta
(Annelida, Clitellata) assemblages in a stretch of the Upper
Sao Francisco River (Minas Gerais State, Brazil). Brazilian
Journal Biology, 71(2)437-46.

Verdonschot, PEM. (2001). Hidrology and substrates:
Determinants of oligochaete distribution in lowland
streams (The Netherlands). Hydrobiologia, 463(13):249-
56.

Received on: 11/3/2013
Final version on: 5/6/2013
Approved on: 10/7/2013

Bioikos, Campinas, 27(1):41-46, jan./jun., 2013



	Página em branco



