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Abstract: The present study describes a new site of occur-
rence for the genus Lopescladius in Brazil and reports the first 
record for the Piranhas-Açu River basin, in the state of Rio 
Grande do Norte, northeastern Brazil. This new occurrence 
expands the distribution of the genus and adds to the knowl-
edge of the chironomid fauna. The presence of this genus in 
an intermittent stream highlights the importance of future 
research on this type of aquatic system as well as ecological 
aspects related to Lopescladius.
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The family Chironomidae (Diptera) is a widely distributed 
taxon, occurring on all zoogeographical regions of the world 
(Ashe et al. 1987). Amongst the eleven subfamilies of Chi-
ronomidae, five have been recorded in Brazil: Chironominae, 
Orthocladiinae, Podonominae, Tanypodinae and Telmatoge-
toninae (Trivinho-Strixino and Strixino 2011); they are rep-
resented by 392 species and 136 genera (Mendes and Pinho 
2014). In intermittent streams of semi-arid Brazil, three sub-
families (Chironominae, Tanypodinae, Orthocladiinae) with 
approximately 26 genera have been recorded. The subfamily 
Orthocladiinae is poorly represented with only three genera 

(Farias et al. 2012; Rocha et al. 2012; Soares et al. 2013). 
Orthocladiinae larvae are ordinarily small to medium-sized 

organisms, between 10 and 12 mm long. The genus Lopescladius 
Oliveira, 1967 (Orthocladiinae) (Figure 1) is characterized by the 
presence of long antennae, with elongated and whip-like fourth 
segments. The mentum has nine scarcely pronounced teeth. The 
terminal portion of the body is characterized by short procerci 
located at the tip of a projection of the abdominal segment and 
long posterior pseudopods (Trivinho-Strixino and Strixino 2011). 
The feeding habit of Lopescladius is diverse, being classified as 
scraper, shredder, gatherer, predator or miner (Trivinho-Strixino 
and Strixino 2011). The genus is composed of species inhabiting 
lotic and lentic freshwaters in mostly sandy substrate (Higuti 
and Taketa 2002; Silva et al. 2008; Lisboa et al. 2011; Trivinho-
Strixino and Strixino 2011). 

Lopescladius was first described by Oliveira (1967) based on 
Lopescladius minutissimus Oliveira, 1967 originally found in 
the Amazon region of Brazil. With the review of the genus by 
Sæther (2004), three other species were described based on 
the pupae. In Brazil, the species Lopescladius fittkaui (Sæther, 
1983), L. minutissimus (Oliveira, 1967), L. morosus, L. uncatus 
and L. vibrissatus (Hagenlund et al. 2010)  have been recorded 
(Mendes and Pinho 2014). Lopescladius is widely distributed 
in several regions of Brazil, including most of the country’s 
southern and southeastern states (Minas Gerais, Rio de 
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Figure 1. Morphological features that characterize the genus Lopescladius: Antennae (A), mentum and mandible (B) and posterior pseudopods (C).
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2011). Identified specimens are deposited in the reference col-
lection of the Laboratório de Ecologia, Universidade Estadual 
da Paraíba. Environmental variables measured at the study 
site consisted of river morphometry, water quality data, and 
the habitat structure (underwater structures and substrate 
composition). Physical and chemical variables were measured 
using portable equipment for pH (TECNOPON MPA-210), 
conductivity (µS/cm) (TECNOPON MCS-150), dissolved oxy-
gen (mg/L), and temperature (°C) (Lutron DO-5510). Water 
transparency was measured using a secchi disk and velocity 
using the float method (Maitland 1990). Habitat structure 
was quantified as the proportional (%) cover on the margins 
according to Medeiros et al. (2008).

In the present study, five specimens of Lopescladius were 
collected (among a subsample of 371 individuals) and identified 
to the level of genus. Even though identification to the level of 
species is desirable in taxonomic studies, we highlight that many 
orders of insects will occur in aquatic systems only during their 
larval, pupae or nymph stages and it is not possible to have the 
information of first occurrences in advance to allow the capture 
of live individuals for posterior identification of the adult stages. 
Studies for intermittent streams of Brazil, often report large 
numbers of Chironomidae (Farias et al. 2012; Rocha et al. 2012; 
Carvalho et al. 2013), with average densities reaching thousands 
of individuals per square meter (refer to the studies cited above 
for information on sampling effort and design). This makes 
Lopescladius an inconspicuous taxon in intermittent streams of 
Brazil, occurring in low densities, which is corroborated by the 
few studies that cite this genera to northeastern Brazil (Frei-
tas 2004; Soares et al. 2013). This is aggravated by the fact that 
aquatic larvae of this taxon are small and can be overlooked 
during sorting or not collected by standard methods (Farias et al. 
in press). Therefore, the presence of this genus in highly variable 

Janeiro, São Paulo, Paraná, Santa Catarina and Rio Grande do 
Sul) (Sanseverino et al. 1998; Henriques-Oliveira et al. 2003; 
Roque 2005; Anselmini 2007; Resende and Taketa 2007; Corbi 
and Trivinho-Strixino 2008; Sanseverino and Nessimian 
2008; Lara 2011; Lisboa et al. 2011; Rosa et al. 2011; Sensolo 
et al. 2012; Rosa et al. 2013; Salvarrey et al. 2014; Saulino et al. 
2014) and a few of the central and northern states (such as 
Mato Grosso do Sul, Amazonas and Pará) (Hagenlund et al. 
2010; Rosin et al. 2010; Mendes and Pinho 2014). In the north-
eastern Brazil, this genus has been reported in the states of 
Alagoas and Piaui (Freitas 2004; Soares et al. 2013). 

The present study reports a new site of occurrence for 
Lopescladius in Brazil, the first for the Piranhas-Açu River 
basin (with the new reference site for the genus in state of Rio 
Grande do Norte), which extends its geographic distribution 
and expands the knowledge of the habitat use for the genus.

This work expands the distribution of Lopescladius for 
the state of Rio Grande do Norte, in the Northeast region of 
the country (Figure 2). The site is located in the Seridó River 
(06°18′21.9″ S, 037°10′43.8″ W), an intermittent river in south-
ern Rio Grande do Norte, a tributary within the Piranhas-Açu 
River system. In the study area, the mean annual air tempera-
ture is 30.7°C, with the maximum average in October (31.0°C) 
and minimum in February (29.3°C) (Melo 2008). Average 
annual precipitation is 600 mm, and is concentrated between 
January and April. Altitude ranges between 100 and 800 m 
above sea level (Medeiros et al. 2008).

Sampling of Chironomidae larvae was performed using a 
D-shaped net (40 cm wide and 250 µm mesh) during the wet 
season (July) of the 2007 hydrological cycle. Individuals were 
fixed in 10% formalin and preserved in 70% ethanol. Identifica-
tion was based on individuals mounted into semi-permanent 
slides using Hoyer´s medium (Trivinho-Strixino and Strixino 

Figure 2. Site of occurrence of Lopescladius in the Piranhas-Açu river basin and in the state of Rio Grande do Norte.
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systems like the one studied represents an opportunity to infer 
about its habitat use and distribution in intermittent streams. 
Additionally, the fact that the site where the specimens were 
found is a natural temporary pool has important implications on 
the conservation for the genus and other inconspicuous taxa of 
Chironomidae, because patterns of dispersion of the adults will 
be affected by the duration of pools and connectivity with neigh-
boring pools. These patterns of distribution will be associated to 
the fact that these temporary pools dry out and do not necessar-
ily return to their previous state (regarding to morphology and 
environmental variables), being therefore frequently altered by 
flooding of varying magnitudes, intensities and frequencies. This 
makes our new information on Lopescladius unique in the sense 
that it captures the presence of the genus and its surrounding 
habitat conditions in a changing environment. 

Furthermore, the distribution of Chironomidae and other 
benthic invertebrates is influenced by environmental variables 
such as substrate composition, water flow, dissolved oxygen 
and depth (Townsend et al. 1997; Olsen et al. 2001; Soares et al. 
2013). Also important are the water temperature and presence 
of aquatic macrophytes (Nessimian and Sanseverino 1998). 
Environmental information (Table 1) shows that the larvae 
of Lopescladius were present in slowly flowing and slightly 
alkaline waters, and at relatively slant river banks with sandy 
substrate. Taxa of the Harnischia complex and Lopescladius are 
known for inhabiting sandy lotic environments (Sanseverino 
and Nessimian 2001), such as in the present study. However, 
the presence of rocks, gravel, and cobbles and deeper areas 
must be noted and is likely to enhance the spatial segrega-
tion of the genus to sandy patches, contributing to the overall 
spatial segregation in Chironomidae reported for Brazilian 

intermittent streams (Farias et al. 2012; Carvalho et al. 2013). 
Overall, underwater structures usually abundant in Brazilian 
semi-arid intermittent streams, such as littoral grass, woody 
debris, and macrophytes (Medeiros et al. 2008; Carvalho et 
al. 2013), were either not present or present in low propor-
tions during the sampling for the present study. Furthermore, 
dissolved oxygen concentration and conductivity were low, 
compared to other sites in intermittent streams, whereas 
transparency was high (e.g., Farias et al. 2012; Carvalho et al. 
2013). Temperatures typically do not fluctuate greatly in Bra-
zilian semi-arid streams (Farias et al. 2012).

Macrophytes were present in low proportion in the present 
study. This is unexpected, since the presence of submerged 
vegetation, has previously been generally associated with the 
presence of Lopescladius (Sensolo et al. 2012). The vegetation 
provides substrate and is an important factor for the colo-
nization of some taxa (Sponseller et al. 2001; Benstead et al. 
2003). This enables a more structured fauna, with the pres-
ence of less pollution-tolerant groups, such as Lopescladius 
(Henriques-Oliveira et al. 1999). 

Lopescladius characteristically inhabits sandy sediments 
deposited in areas of low flow (Henriques-Oliveira et al. 1999). 
Thus, we believe that the sandy substrate associated with 
the low flow were the main factors leading to the presence 
of Lopescladius in the study site. It is important to note that 
the environmental characteristics reported represent the 
hydrological cycle studied, and even though variables such as 
temperature and dissolved oxygen tend to fluctuate within 
some limits (Medeiros et al. 2008), the presence of underwater 
structures, pool morphology and, to some degree, substrate 
composition tend to vary greatly according to the intensity 
of water flow in a given hydrological cycle. Such variability is 
very likely to be affecting the distribution of Lopescladius and 
contributing to the low abundance of the genus recorded in 
the present study.

Despite that, few studies were performed on the habitat 
preferences of Lopescladius on freshwaters of Brazil (Lisboa et 
al. 2011). Given that fact, and taking into consideration the 
catchment area of the Piranhas-Açu River basin, the overall 
environmental conditions of this system and where the indi-
viduals were recorded, it is likely that this genus also occurs in 
other tributaries of the Piranhas-Açu and Seridó rivers, that 
flow through the state of Paraíba. Overall, the occurrence of 
an inconspicuous Chironomidae taxon in a temporary pool 
in a highly variable dry land river system raises important 
ecological questions on the structure and functioning of such 
biological communities. Given the context of high hydrologi-
cal uncertainties and stress, the evaluation of less abundant 
and widespread taxa becomes of chief concern for the under-
standing of these systems as a whole and the knowledge on 
Chironomidae in intermittent streams.
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Morphometry
Bank slope 30–60°

Altitude (m) 116.0

Width (m) 18.6

Average depth (cm, ± SD) 113.0 (31.9)

Maximum Depth (cm) 142

Average Marginal Depth (cm, ± SD) 56.4 (23.5)

Maximum Marginal Depth (cm) 94

Physical and chemical variables
Water velocity (m/s) 0.13

Temperature (°C) 26.8

Conductivity (μS/cm) 370.0

Dissolved Oxygen (mg/L) 3.7

Transparency (cm) 139.5

pH 8.0

Substrate composition (%)
Mud 0.25

Sand 73.50

Gravel 6.25

Cobbles 5.00

Rocks 15.00

Habitat structure (%)
Macrophyte 0.25

Leaf litter 0.25

Algae 2.50

Woody debris 0.42

Table 1. Environmental variables and habitat structure data measured in 
July (wet season) at the site of occurrence of the Lopescladius larvae.



Farias et al. | First record of Lopescladius in the Piranhas-Açu river basin

 Check List  |  www.biotaxa.org/cl Volume 11 | Number 1 | Article 15544

LITERATURE CITED
Anselmini, M.E.K. 2007. Diversidade e distribuição de Chironomidae 

(Diptera: Insecta) em dois tributários da bacia hidrográfica 
do Alto Rio Uruguai – SC. PhD. thesis. Chapecó: Universidade 
Comunitária Regional de Chapecó. 47 pp.

Ashe, P.,  D.A. Murray, and F Reiss. 1987. The zoogeographical 
distribution of Chironomidae (Insecta: Diptera). Annals of 
Limnology 23(1): 27–60 (doi: 10.1051/limn/1987002).

Benstead, J.P.,  M.M. Douglas and C. Pringle. 2003. Relationships 
of stream invertebrate communities to deforestation in eastern 
Madagascar. Ecological Applications 3: 147–149 (doi: 10.1890/02-
5125).

Carvalho, L.K.,  R.L. Farias and E.S.F. Medeiros. 2013. Benthic 
invertebrates and the habitat structure in an intermittent 
river of the semi-arid region of Brazil. Neotropical Biology and 
Conservation 8(2): 57-67 (doi: 10.4013/nbc.2013.82.01). 

Corbi, J.J. and S. Trivinho-Strixino. 2008. Effects of land use on lotic 
chironomid communities of Southeast Brazil: emphasis on the 
impact of sugar cane cultivation. Boletim do Museu Municipal do 
Funcha (13): 93–100.

Farias, R.L.,  T.F.B.  Alencar, J.A.S. Lima and E.S.F. Medeiros. In 
press. Analysis of the error associated with the subsampling of 
Chironomidae in an intermittent stream of semi-arid Brazil. 
Biota Neotropica.  

Farias, R.L.,  L.K. Carvalho and E.S.F. Medeiros. 2012. Distribution of 
chironomidae in a semiarid Intermittent river of Brazil. Neotropical 
Entomology 41: 450–460 (doi: 10.1007/s13744-012-0070-8).

Freitas, L.M. 2004. Avaliação da qualidade de água do Rio Manguaba, 
Estado de Alagoas, Brasil, com ênfase na comunidade de 
macroinvertebrados [PhD. thesis]. São Carlos: Universidade 
Federal de São Carlos. 81 pp.

Hagenlund, L.K.,  T. Andersen and H.F. Mendes. 2010. New species 
of Lopescladius (Cordiella) Coffman et Roback (Chironomidae: 
Orthocladiinae) from Brazil. Zootaxa 2728: 39–49 (doi: 
10.1.1.294.5037).

Henriques-Oliveira, A.L.,  L.F.M. Dorvillé and J.L. Nessimian. 2003. 
Distribution of Chironomidae larvae fauna (Insecta: Diptera) on 
different substrates in a stream at Floresta da Tijuca, RJ, Brazil. 
Acta Limnologica Brasiliensia 15(2): 69–84.

Henriques-Oliveira, A.L.,  A.M. Sanseverino and J.L. Nessimian. 
1999. Larvas de Chironomidae (Insecta: Diptera) de substrato 
rochoso em dois rios em diferentes estados de preservação na 
Mata Atlântica, RJ. Acta Limnologica Brasiliensia 11: 17–28.

Higuti, J. and A.M. Taketa. 2002. Spatial and temporal variation 
in densities of chironomid larvae (diptera) in two lagoons and 
two tributaries of the upper Paraná River floodplain, Brazil. 
Brazilian Journal of Biology 62(4B): 807–818 (doi: 10.1590/S1519-
69842002000500010).

Lara, F.B. 2011. A comunidade de macroinvertebrados em diferentes 
substratos de um rio litorâneo no Paraná, Brasil. M.Sc. 
dissertation. Curitiba: Universidade Federal do Paraná. 53 pp.

Lisboa, L.K.,  A.L.L. Silva and M.M. Petrucio. 2011. Aquatic invertebrates 
distribution in a freshwater coastal lagoon of southern Brazil in 
relation to water and sediment characteristics. Acta Limnologica 
Brasiliensia 23(2): 1–9 (doi: 10.1590/S2179-975X2011000200002).

Maitland, P.S. 1990. Field studies: sampling in freshwaters; pp. 
123–148, in: Maitland, P.S. (ed.) Biology of Fresh Waters. Glasgow: 
Blackie.

Medeiros, E.S.F.,  M.J. Silva, and R.T.C. Ramos. 2008. Application 
of catchment and local-scale variables of aquatic habitat char-
acterization and assessment in the Brazilian Semi-arid Region. 
Neotropical Biology and Conservation 1(3): 13–20 (http://revistas.
unisinos.br/index.php/neotropical/article/view/5440).

Melo, G.D. 2008. Planejamento dos recursos hídricos da bacia 
hidrográfica do rio Seridó [PhD. thesis]. Natal: Universidade 
Federal do Rio Grande do Norte. 169 pp.

Mendes, H.F. and Pinho, L.C. 2014. Brazilian Chironomid Home Page. 
Available at https://sites.google.com/site/brazilianchironomids/
home. Captured on 17 May 2014.

Nessimian, J.L. and A.M. Sanseverino. 1998. Trophic functional 
categorization of the chironomid larvae (Diptera: Chironomidae) 
in a first-order stream at the mountain region of Rio de Janeiro 
State, Brazil. Verhandlungen des Internationalen Verein Limnologie 
26(4): 2115–2119.

Oliveira, S.J. 1967. Novo gênero de Chironomidae da Amazonia 
(Insecta, Diptera). Atas do Simpósio da Biota Amazônica 5: 417–419.

Olsen, D.A.,  C.R. Townsendand C.D. Matthaei. 2001. Influence of 
reach geomorphology on hyporheic communities in a gravel-bed 
stream. New Zealand Journal of Marine and Freshwater Research 
35: 181–190 (doi: 10.1080/00288330.2001.9516988).

Resende, D.L.M.C. and A.M. Taketa. 2007. Larvas de Chironomidae 
(Diptera) em três Reservatórios do Estado do Paraná, Brasil. Revista 
Brasileira de Zoociências 9(2): 167–176 (http://zoociencias.ufjf.
emnuvens.com.br/zoociencias/article/view/191/183).

Rocha, L.G.,  E.S.F. Medeiros and H.T.A. Andrade. 2012. Influence 
of flow variability on macroinvertebrate assemblages in 
an intermittent stream of semi-arid Brazil. Journal of Arid 
Environments 85: 103–118 (doi: 10.1016/j.jaridenv.2012.04.001).

Roque, F.O. 2005. Chironomidae (Diptera) em córregos de baixa 
ordem em áreas florestadas do Estado de São Paulo, Brasil. PhD. 
thesis. São Carlos: Universidade Federal de São Carlos. 106 pp.

Rosa, B.F.J.V.,  V.C.O. Oliveira and R.G. Alves. 2011. Structure 
and spatial distribution of the Chironomidae community in 
mesohabitats in a first order stream at the Poço D’Anta Municipal 
Biological Reserve in Brazil. Journal of Insect Science 11(36): 1–13 
(doi:  10.1673/031.011.0136).

Rosa, B.F.J.V.,  M.V. Rosa, and G.A. Roberto. 2013. Chironomidae 
(Insecta, Diptera) associated with stones in a first-order Atlantic 
Forest stream. Revista Chilena de Historia Natural 86: 291–300 
(http://www.scielo.cl/pdf/rchnat/v86n3/art06.pdf).

Rosin, G.C.,  D.P.O. Mangarotti and A.M. Takeda. 2010. Chironomidae 
(Diptera) community structure in two subsystems with 
different states of conservation in a floodplain of southern 
Brazil. Acta Limnologica Brasiliensia 22(3): 276–286 (doi: 10.4322/
actalb.02203004).

Sæther, O.A. 1983 Three new species of Lopescladius Oliveira, 1967 
(syn. ‘Cordites’ Brundin, 1966, n. syn.), with a phylogeny of the 
Parakiefferiella group. Memoirs of the American Entomological 
Society 34: 279–298 (http://biostor.org/reference/104444).

Sæther, O.A. 2004. The female of Lopescladius inermis Sæther, 1983 
Chironomidae, Orthocladiinae. Studia Dipterologica 11(1): 193–197.

Salvarrey, A.V.B.,  C.B.  Kotzian, M.R. Spies, and B. Braun. 2014. The 
influence of natural and anthropic environmental variables on the 
structure and spatial distribution along longitudinal gradient of 
macroinvertebrate communities in southern Brazilian streams. 
Journal of Insect Science 14: 1–23 (doi: 10.1673/031.014.13).

Sanseverino, A.M. and J.L. Nessimian. 2001. Hábitats de larvas de 
Chironomidae (Insecta, Diptera) em riachos de Mata Atlântica no 
Estado do Rio de Janeiro. Acta Limnologica Brasiliensia 3(1): 29–38.

Sanseverino, A.M. and J.L. Nessimian. 2008. Larvas de Chironomidae 
(Diptera) em depósitos de folhiço submerso em um riacho de 
primeira ordem da Mata Atlântica (Rio de Janeiro, Brasil). 
Revista Brasileira de Entomologia 52(1): 95–104 (doi: 10.1590/
S0085-56262008000100017).

Sanseverino, A.M.,  J.L. Nessimian and A.L.H. Oliveira. 1998. A fauna 
de Chironomidae (Diptera) em diferentes biótopos aquáticos na 
Serra do Subaio (Teresópolis, RJ); pp. 309, in: Sanseverino, A.M.,  
Nessimian, J.L. and A.L.H. Oliveira (eds.). Ecologia de Insetos 
Aquáticos. Séries Oecologia Brasiliensis. Rio de Janeiro: PPGE-UFRJ.

Saulino, H.H.L.,  J.J. Corbi, and S. Trivinho-Strixino. 2014. Aquatic 
insect community structure under the influence of small dams 
in a stream of the Mogi-Guaçu river basin, state of São Paulo. 

http://dx.doi.org/10.1051/limn/1987002
http://dx.doi.org/10.1890/02-5125
http://dx.doi.org/10.1890/02-5125
http://dx.doi.org/10.4013/nbc.2013.82.01
http://dx.doi.org/10.1007/s13744-012-0070-8
http://dx.doi.org/10.1.1.294.5037
http://dx.doi.org/10.1590/S1519-69842002000500010
http://dx.doi.org/10.1590/S1519-69842002000500010
http://dx.doi.org/10.1590/S2179-975X2011000200002
http://revistas.unisinos.br/index.php/neotropical/article/view/5440
http://revistas.unisinos.br/index.php/neotropical/article/view/5440
https://sites.google.com/site/brazilianchironomids/home
https://sites.google.com/site/brazilianchironomids/home
http://dx.doi.org/10.1080/00288330.2001.9516988
http://zoociencias.ufjf.emnuvens.com.br/zoociencias/article/view/191/183
http://zoociencias.ufjf.emnuvens.com.br/zoociencias/article/view/191/183
http://dx.doi.org/10.1016/j.jaridenv.2012.04.001
http://dx.doi.org/10.1673/031.011.0136
http://www.scielo.cl/pdf/rchnat/v86n3/art06.pdf
http://dx.doi.org/10.4322/actalb.02203004
http://dx.doi.org/10.4322/actalb.02203004
http://biostor.org/reference/104444
http://dx.doi.org/10.1673%2F031.014.13
http://dx.doi.org/10.1590/S0085-56262008000100017
http://dx.doi.org/10.1590/S0085-56262008000100017


Farias et al. | First record of Lopescladius in the Piranhas-Açu river basin

 Check List  |  www.biotaxa.org/cl Volume 11 | Number 1 | Article 15545

Brazilian Journal of Biology 74(1): 79–88 (doi: 10.1590/1519-
6984.17512).

Sensolo, D.,  L.H.  Hepp, V. Decian, and R.M. Restello. 2012. Influence of 
landscape on assemblages of Chironomidae in Neotropical streams. 
Annales de Limnologie 48(4): 391–400 (doi: 10.1051/limn/2012031).

Silva, F.L.,  D.C.  Moreira, G.L. Bochini, and S.S. Ruiz. 2008. Hábitos 
alimentares de larvas de Chironomidae (Insecta: Dipetra) do 
córrego Vargem Limpa, Bauru, SP, Brasil. Biotemas 21(2): 155–159 
(doi: 10.5007/2175-7925.2008v21n2p155).

Soares, R.R.,  V.J.S.  Meireles, L.a.M.  Matos, J.M.C.  Souza, G.D.  Pinha, 
D.K. Petsch and A.M. Takeda.2013. Primeiros estudos de Chironom-
idae (Diptera) do estado do Piauí (Brasil). Bioikos 27(2): 101–107 
(http://periodicos.puc-campinas.edu.br/seer/index.php/bioikos/
article/view/2294/1830).

Sponseller, R.A.,  E.F. Benfield, and H.M. Vallet. 2001. Relationships 
between land use, spatial scale and stream macroinvertebrate 
communities. Freshwater Biology 4(10): 1409–1424 (doi: 10.1046/ 

j.1365-2427.2001.00758.x).
Townsend, C.R.,  M.R. Scarsbrook, and S. Dolgdec. 1997. The inter-

mediate disturbance hypothesis, refugia, and biodiversity in 
streams. Limnology and Oceanography 42(5): 938–949 (http://
www.aslo.org/lo/toc/vol_942/issue_935/0938.pdf).

Trivinho-Strixino, S. and G. Strixino.2011. Larvas de Chironomidae. 
Guia de Identificação. São Carlos: Depto. Hidrobiologia/Lab. 
Entomologia Aquática/UFSCar. 371 pp.

Authors’ contribution statement: RLF wrote the text and 
confirmed the identification of Lopescladius. TFBA wrote the text 
and was responsible for the data processing. ESFM wrote the text 
and collected the data. 

Received: September 2014
Accepted: December 2014
Editorial responsibility: Jonas da Silva Döge

http://dx.doi.org/10.1590/1519-6984.17512
http://dx.doi.org/10.1590/1519-6984.17512
http://dx.doi.org/10.1051/limn/2012031
http://dx.doi.org/10.5007/2175-7925.2008v21n2p155
http://periodicos.puc-campinas.edu.br/seer/index.php/bioikos/article/view/2294/1830
http://periodicos.puc-campinas.edu.br/seer/index.php/bioikos/article/view/2294/1830
http://dx.doi.org/10.1046/j.1365-2427.2001.00758.x
http://dx.doi.org/10.1046/j.1365-2427.2001.00758.x
http://www.aslo.org/lo/toc/vol_942/issue_935/0938.pdf
http://www.aslo.org/lo/toc/vol_942/issue_935/0938.pdf

