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Abstract

Six new species of Endotribelos from Brazil are described and illustrated as male, female, pupa and larva: E. bicolor sp. 

n., E. fulvidus sp. n., E. jaragua sp. n., E. jiboia sp. n., E. semibruneus sp. n. and E. sublettei sp. n. The female of E. 

calophylli Roque & Trivinho-Strixino and the larvae of four unknown morphotypes are also described. Keys including 

males and larvae of all known species of Endotribelos are provided. Adults’ males and females from five species were 

linked using DNA Barcoding mtCOI sequences. 
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Introduction

Until 2013, the genus Endotribelos Grodhaus was composed by seven species (Grodhaus 1987; Sublette & Sasa 
1994; Spies & Reiss 1996; Roque et al. 2005; Roque & Trivinho-Strixino 2008) occurring from the southernmost 
part of the Nearctic Region (south USA) to southeastern of Brazil, mostly in the Neotropical region. Surprisingly, 
in 2013 it was recorded in China, [see the description of Endotribelos redimiculum Qi, Shi, Lin and Wang (Qi et al. 
2013)], which brought new perspectives on the geographical distribution of the genus, now increased far to the 
oriental region. All, except the Chinese species, have its immature stages known.

Several captures made in the last years in different localities from Brazil, supported by rearing specimens, 
provided evidence of six more new species and other four larval morphotypes. The DNA barcode region of the 
cytochrome c oxidase I (COI) mitochondrial gene has been extensively used in Chironomidae studies (e.g. Brodin 
et al. 2013; Ekrem et al. 2007; Ekrem et al. 2010; Trivinho-Strixino et al. 2012; Laurindo et al. 2012) and here it 
was used to associate males and females.

In the present study, six new species are described as male, female and immature stages. The larvae of four 
unknown morphotypes are also described. Keys including males and larvae of all known species of Endotribelos
are provided. 

Material and methods

The larvae were collected in streams using a hand net, transported and reared in the laboratory to obtain the 
associated pupal exuviae and adults. Larvae associated to aquatic macrophyte were also isolated in vials for the 
same purpose. Moreover, litter bags containing leaf and fruit detritus were installed on the bed of streams for 
colonization by larvae. These bags were transferred to lab and the mining larvae reared individually for emergence 
of adults. The emerged adults were fixed with ethanol 96% together with their larval and pupal exuviae.

Larvae, pupae and adult specimens were mounted in Euparal medium after being cleared in 10% potassium 
hydroxide solution, for morphological analyses. Adults male and female slides were mounted with associated 
larval and pupal exuviae if available. Some specimens, mainly the ones whose immature were not associated with
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FIGURE 22. A Kimura two-parameter neighbor-joining tree of Endotribelos species.

Acknowledgements

The authors wishes to thanks Dr. Bruno Rossaro and anonymous referee whose comments resulted in substantial 
improvement of this manuscript. We would also like to thank Dr Paul Hebert and the Canadian Centre for DNA 
Barcoding for supporting the barcoding studies. The authors received fellowships from CNPq (process number 
306402/2010-6) and CAPES (PNPD process number 23038.006958/2011-43).

References

Brodin, Y., Ejdung, G., Strandberg, J. & Lyrholm, T. (2013) Improving environmental and biodiversity monitoring in the Baltic 

Sea using DNA barcoding of Chironomidae (Diptera). Molecular Ecology Resources, 13, 996–1004.

Ekrem, T., Willassen, E. & Stur, E. (2007) A comprehensive DNA sequence library is essential for identification with DNA 

barcodes. Molecular Phylogenetics and Evolution, 43, 530–542.  

http://dx.doi.org/10.1016/j.ympev.2006.11.021

Ekrem, T., Stur, E. & Hebert, P.D.N. (2010) Females do count: documenting Chironomidae (Diptera) species diversity using 

DNA barcoding. Organisms Diversity & Evolution, 10, 397–408. 

http://dx.doi.org/10.1007/s13127-010-0034-y

Janke, H. & Trivinho-Strixino, S. (2007) Colonization of leaf litter by aquatic macroinvertebrates: a study in a low order 

tropical stream. Acta Limnologica Brasiliensia, 19, 109–115 

Kleine, P. & Trivinho-Strixino, S. (2005) Chironomidae and other aquatic macroinvertebrates of a first order stream: 

community response after habitat fragmentation. Acta Limnologica Brasiliensia, 17, 81–90. 

Langton, P.H. (1994) If not ‘‘filaments’’ then what? Chironomus, 6, 1–9. 

Laurindo, F.S., Ekrem, T. & Fonseca-Gessner, A.A. (2013) DNA barcodes for species delimitation in Chironomidae (Diptera): 

a case study on the genus Labrundinia. The Canadian Entomologist, 145, 589–602. 

http://dx.doi.org/10.4039/tce.2013.44

Laurindo, F.S., Wiedenbrug, S., Trivinho-Strixino, S., Neubern, C.O. & Pepinelli, M. (2012) Two new species of Hudsonimyia 

Roback, 1979 (Diptera: Chironomidae: Tanypodinae) from Neotropical Region unveiled by morphology and DNA 

barcoding. Journal of Natural History, 46, 1615–1638. 
 TRIVINHO-STRIXINO & PEPINELLI40  ·  Zootaxa 3936 (1)  © 2015 Magnolia Press



http://dx.doi.org/10.1080/00222933.2012.681315

Leite-Rossi, L.A. & Trivinho-Strixino, S. (2012) Are sugarcane leaf-detritus well colonized by aquatic macroinvertebrates? 

Acta Limnologica Brasiliensia, 24, 303–313. 

http://dx.doi.org/10.1590/S2179-975X2012005000048 

Qi, X., Shi, S., Lin, X.L. & Wang, X. (2013). First report of the genus Endotribelos Grodhaus, 1987 (Diptera: Chironomidae) 

from China, with description of a new species. Entomotaxonomia, 35, 284–289. 

Ramseyer, U. & Marchese, M. (2009) Leaf litter of Erythrina crista-galli L. (ceibo): trophic and substratum resources for 

benthic invertebrates in a secondary channel of the Middle Paraná River. Limnetica, 28, 1–10. 

Roback, S.S. (1960) The Catherwood foundation Peruvian-Amazon expedition. XII- Diptera, with some observatons on the 

saliary glands of Tendipedidae. Proceedings of The Academy of Natural Sciences of Philadelphia, 14, 305–375. 

Roque, F.O., Siqueira, T. & Escarpinati, S.C. (2009) Do fallen fruit-dwelling chironomids in streams respond to riparian 

degradation? Pan-American Journal of Aquatic Sciences, 4, 357–362.

Roque, F.O. & Trivinho-Strixino, S. (2008) Four new species of Endotribelos Grodhaus, a common fallen fruit-dwelling 

chironomid genus in Brazilian streams (Diptera: Chironomidae; Chironomidae). Studies on Neotropical Fauna and 

Environment, 43, 191–207. 

http://dx.doi.org/10.1080/01650520802083137 

Sæther, O.A. (1980) Glossary of chironomid morphology terminology (Diptera: Chironomidae). Scandinavian Entomology, 14, 

1–51. 

Sanseverino, A.M. & Nessimian, J.L. (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, 95–104. 

http://dx.doi.org/10.1590/S0085-56262008000100017 

Spies, M. & Reiss, F. (1996) Catalog and bibliography of Neotropical and Mexican Chironomidae Insecta, Diptera). Spixiana,

22, 61–119. [Supplement]

Suriano, M. & Fonseca-Gessner, A.A. (2013) Structure of benthic macroinvertebrate assemblages on a gradient of 

environmental integrity in Neotropical streams. Acta Limnologica Brasiliensia, 25, 418–428. 

http://dx.doi.org/10.1590/S2179-975X2013000400007 

Trivinho-Strixino, S. (2014) Ordem Diptera. Família Chiromidae. Guia de identificação de larvas. In: Hamada, N., Nessimian, 

J.L. & Querino, R.B. (Eds.), Insetos aquáticos na Amazônia brasileira: taxonomia, biologia e ecologia. Editora do INPA, 

Manaus, Brazil, pp. 457–660. 

Trivinho-Strixino, S., Pepinelli, M., Siqueira, T. & Roque, F.O. (2012) DNA barcoding of Podonomus (Chironomidae, 

Podonominae) enables stage association of a named species and reveals hidden diversity in Brazilian inselbergs. Annales 

de Limnologie, 48, 411–423. 

http://dx.doi.org/10.1051/limn/2012032 
 Zootaxa 3936 (1)  © 2015 Magnolia Press  ·  41SYSTEMATIC STUDY ON BRAZILIAN ENDOTRIBELOS


	Abstract
	Introduction
	Material and methods
	Results
	Key to male imagines of Endotribelos
	Key to larvae of Endotribelos
	Endotribelos bicolor sp. n.
	Endotribelos fulvidus sp. n.
	Endotribelos jaragua sp. n.
	Endotribelos jiboia sp. n.
	Endotribelos semibruneus sp. n.
	Endotribelos sublettei sp. n.
	Endotribelos calophylli
	Endotribelos sp. anhumas
	Endotribelos sp. duke1
	Endotribelos sp. duke2
	Endotribelos sp. kleine
	Discussion
	Acknowledgements
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




