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Abstract

Two new species of Thraulodes Ulmer, 1920 are described from Rio de Janeiro and São Paulo, Southeastern Brazil, 

based on male and female imagos. Thraulodes luisae sp. nov. differs from all other species of the genus by the 

short and wide penes spines, turning up to apex; triangular shape of styliger plate with median projection abrupt 

and short with rounded apex; abdominal and legs color pattern; and presence of 2–3 weakly marked cross veins 

basal to bullae. Thraulodes pinga sp. nov. differs from all other species of the genus by the wide shape of styliger 

plate with median projection short with wide base and truncated apex; abdominal and legs color pattern; and 

presence of 1 weakly marked cross vein basal to bullae. 
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Introduction

The genus Thraulodes was established by Ulmer (1920) to host the type species Thraulus laetus Eaton, 1883 

described based on male imagos from Colombia. Currently, Thraulodes is probably one of the most abundant and 

widely distributed leptophlebiid genera in South America and its distribution extends to the Nearctic Region 

(Traver & Edmunds 1967; Domínguez et al. 2006). Presently there are about 55 species of Thraulodes (Lima et al.

2013) and 17 are recorded from Brazil, most of them known only by the adult stage, a common problem found in 

many species of the genus (Mariano et al. 2011; Gonçalves et al. 2013).

According to Savage (1987), Thraulodes is one of the leptophlebiid genera composing the Guiana and 

Brazilian Shield, North Andean, Central American Warm-Adapted Genera. In the same work, Savage (1987) 

discuss that Thraulodes probably shares a common ancestor with members of the Meridialaris lineage of the 

Patagonian Shield Genera. This hypothesis is supported by the phylogenetic analysis on the two-winged genera of 

South American Leptophlebiidae, using morphological data, made by Domínguez (2009), which found that 

Thraulodes is a sister group of Meridialaris Peters & Edmunds, 1972.

Two new species of Thraulodes are described herein based on male imagos from Southeastern Brazil. The key 

to male imagos of Thraulodes from Lima et al. (2013) is amended to include the two new species.

Material and methods

Specimens were preserved in 80% ethanol and deposited in Coleção Entomológica Professor José Alfredo Pinheiro 

Dutra (DZRJ), Departamento de Zoologia, Universidade Federal do Rio de Janeiro, Brazil. Specimens were caught 
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Etymology. “Pinga” is an informal name for cachaça, a Brazilian alcoholic beverage derived from sugarcane. 

Paraty, the type-locality of the holotype, is a municipality famous for its cachaça.

Type material. Brazil, Rio de Janeiro State: Holotype: Paraty, Sertão do Taquari, Afluente do Rio Taquari 

(PA2), 23°02’30,40’’S/44°41’45,20’’W, 01.I.2013, Souto, P.M., Hoffmann, A. & Silveira, L.F. leg. male imago 

(DZRJ 2368). Paratypes: Same data, 1 male imago, pair of wings on slide (DZRJ 2369); Same data, 1 male imago, 

genitalia on slide (DZRJ 2370); Same data, 1 female imago (DZRJ 2371); Same data, 1 female subimago (DZRJ 

2372); Same locality, 18.VIII.2012, Souto, P.M. & Gonçalves, R.S. leg., 3 male subimagos (DZRJ 2373); Same 

locality, 12.X.2012, Souto, P.M. & Gonçalves, R.S. leg. 2 females subimagos (DZRJ 2374); Same locality, 

12.X.2012, Souto, P.M. & Gonçalves, R.S. leg. 1 male subimago (DZRJ 2375). 

Discussion. Thraulodes pinga sp. nov. resembles Thraulodes pelicanus, specially by the abdominal color 

pattern, short penes with a lateral pouch and apicolateral rounded with ear-like projection. However, the new 

species can be distinguished from T. pelicanus by the styliger plate format with posterior median projection short 

with truncate apex and the presence of one cross vein weakly marked basal to bullae. Thraulodes pelicanus has a 

styliger plate with posterior median projection long, almost the size of the penes, and cross veins basal to bullae are 

absent in forewings. Moreover, Thraulodes pinga sp. nov. has one band and one maculae on femora, while T. 

pelicanus has only one band.

The two new species described here can be distinguished by the styliger plate and penes format, the number of 

cross veins basal to bullae on forewings, the general color of the body and the abdominal color pattern. Also, the 

two new species will key to Thraulodes ulmeri Edmunds, 1950 in Lima et al. (2013). The new species can be 

distinguished from T. ulmeri by the following characters: femora with one band and maculae, being one band in T. 

ulmeri; coastal membrane basal do bullae with 2–3 cross veins in T. luisae sp. nov. and 1 cross vein in T. pinga sp. 

nov., being 4 cross veins in T. ulmeri; penes with shorter spines in T. ulmeri.

The key for male imagos of Thraulodes in Lima et al. (2013) may be emended by modifying the fourth couplet 

to separate the new species from T. ulmeri and adding two more couplets, as follows:

4(3). Penes long and slender, without lateral pouch  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

4’. Penes short to moderate length and width, with lateral pouch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

15(4’). Femora with one band  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .T. ulmeri Edmunds, 1950

15’. Femora with one band and maculae 6

16 (15’). Costal membrane basal to bullae of forewings with 1 cross vein (Fig. 10) . . . . . . . . . . . . . . . . . . . Thraulodes pinga sp. nov.

16’. Costal membrane basal to bullae of forewings with 2 or 3 cross vein (Fig. 5) . . . . . . . . . . . . . . .  Thraulodes luisae sp. nov.

Acknowledgments

We thank Lenir Pereira and Neivaldo dos Santos Pinto for offering all the comfort and facilities; André Hoffmann, 

Glauce Pinto, Leonardo Gil, Luiz Felipe Lima da Silveira, Nelson Ferreira Junior and Ricardo da Silva Gonçalves 

for their invaluable support with the fieldwork; Juliana Gonçalves Ferreira and her staff at Parque Nacional da 

Serra da Bocaina for accommodation facilities and support; Instituto Brasileiro do Meio Ambiente e dos Recursos 

Naturais Renováveis (IBAMA) and Instituto Chico Mendes de Conservação da Biodiversidade (ICMBio) for 

issuing collecting permits (14591-9). This study was partially funded by Conselho Nacional de Desenvolvimento 

Científico e Tecnológico (CNPq) and Fundação de Amparo à Pesquisa do Estado do Rio de Janeiro (FAPERJ). 

Souto, P.M. was a master’s student with fellowship from CAPES during this work. Da-Silva, E.R. and Nessimian, 

J.L. are fellowship holders (researchers) of CNPq.

References

Domínguez, E. (2009) Overview and phylogenetic relationships of the two-winged genera of South American Leptophlebiidae 

(Ephemeroptera). Aquatic Insects, 31 (1), 63–71. 

http://dx.doi.org/10.1080/01650420802518077

Domínguez, E., Molineri, C., Pescador, M.L., Hubbard, M.D. & Nieto, C. (2006) Ephemeroptera of South America. Aquatic 

Biodiversity of Latin America. Pensoft, Sofia-Moscow, 646 pp.

Eaton, A.E. (1883–1888) A revisional monograph of recent Ephemeridae or mayflies. Transactions of the Linnean Society of 
 Zootaxa 3760 (4)  © 2014 Magnolia Press  ·  577NEW SPECIES OF THRAULODES FROM BRAZIL

http://dx.doi.org/10.1080/01650420802518077
http://dx.doi.org/10.1080/01650420802518077


London, 2nd Series, Zool., 3, 1–352.

Gonçalves, I.C., Da-Silva, E.R. & Nessimian, J.L. (2010) A new species of Thraulodes Ulmer (Ephemeroptera: 

Leptophlebiidae) from Southeastern Brazil. Zootaxa, 2438, 61–68.

Gonçalves, I.C., Da-Silva, E.R. & Nessimian, J.L. (2013) Thraulodes bonito sp. nov. (Ephemeroptera: Leptophlebiidae) from 

Rio de Janeiro State, Southeastern Brazil. Zootaxa, 3669 (2), 153–158. 

http://dx.doi.org/10.11646/zootaxa.3669.2.6

Lima, L.R.C., Mariano, R. & Pinheiro, U. (2013) New species for Thraulodes Ulmer, 1920 (Ephemeroptera: Leptophlebiidae: 

Atalophlebiinae) and the first key to adults from Brazil. Zootaxa, 3709 (3), 230–242. 

http://dx.doi.org/10.11646/zootaxa.3709.3.2

Mariano, R., Flowers, R.W. & Froehlich, C.G. (2011) Four new species, a new synonymy and new record for Thraulodes Ulmer 

1920 (Ephemeroptera: Leptophlebiidae: Atalophlebiinae). Annales de Limnologie, 47, 387–393. 

http://dx.doi.org/10.1051/limn/2011044

Savage, H.M. (1987) Biogeographic classification of the neotropical Leptophlebiidae (Ephemeroptera) based upon geological 

centres of ancestral origin and ecology. Studies on Neotropical Fauna and Environment, 22 (4), 199–222. 

http://dx.doi.org/10.1080/01650528709360734

Traver, J.R. & Edmunds, G.F. (1967) A Revision of the genus Thraulodes (Ephemeroptera: Leptophlebiidae). Miscellaneous 

Publications of the Entomological Society of America, 5, 349–395.
SOUTO ET AL. 578  ·  Zootaxa 3760 (4)  © 2014 Magnolia Press

http://dx.doi.org/10.11646/zootaxa.3669.2.6
http://dx.doi.org/10.11646/zootaxa.3669.2.6
http://dx.doi.org/10.11646/zootaxa.3709.3.2
http://dx.doi.org/10.11646/zootaxa.3709.3.2
http://dx.doi.org/10.1051/limn/2011044
http://dx.doi.org/10.1051/limn/2011044
http://dx.doi.org/10.1080/01650528709360734
http://dx.doi.org/10.1080/01650528709360734

	Abstract
	Introduction
	Material and methods
	Thraulodes luisae sp. nov. Souto, Da-Silva & Nessimian
	Thraulodes pinga sp. nov. Souto, Da-Silva & Nessimian
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /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
  /CreateJDFFile false
  /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
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




