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Abstract

We describe and illustrate a new species of biting midge belonging to the subgenus Forcipomyia (Microhelea), from the 

Estação Biológica de Boracéia, São Paulo State, Brazil. We include illustrations of the mouthparts, head, thorax, legs, ab-

dominal setae, and habitus. The new species is similar to the few other recorded Neotropical species of biting midges, such 

as Forcipomyia (Microhelea) alleni, Forcipomyia (Microhelea) castneri, Forcipomyia (Microhelea) grandcolasi, and 

Forcipomyia (Microhelea) tettigonaris. However, it can be distinguished by the combination of external characters, such 

as the number of plates on the maxilla, the number of denticles on the mandible, the size of the labellum, and the morphol-

ogy of the palpus. The two female specimens examined were found biting on a female stick bug, Paraphasma paulense 

(Phasmida: Pseudophasmatidae), which was attracted to a light trap.
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Introduction

The genus Forcipomyia Meigen, 1818 is composed of medium-sized midges belonging to the subfamily 
Forcipomyiinae. According to Borkent and Spinelli (2007) and Borkent (2014), the genus is remarkably diverse 
and includes 210 species from the Neotropical region, of which 48 species belong to the subgenus Forcipomyia

(Microhelea) Kieffer, 1917. Species belonging to the genus Forcipomyia can be found from the coast to the highest 
elevation at 4000 m. Adult males and females feed on the nectar of small flowers and are pollinators of some 
cultivated crops, such as cacao (Theobroma cacao L.). Adult females are ectoparasites of other insect orders (e.g.,
Phasmida, Orthoptera, Lepidoptera, Heteroptera, Odonata) (Borkent & Spinelli 2007; Clastrier & Wirth 1995). 
Unusually, adult females belonging to the subgenus Forcipomyia (Lasiohelea) Kieffer, 1921 are hematophagous 
parasites of vertebrates. Adult females belonging to the subgenus Forcipomyia (Microhelea) are frequently found 
attached to phasmids and katydids as small ticks, when they are full of developing eggs (Clastrier & Wirth 1995). 
The subgenus Forcipomyia (Microhelea) has 102 described species, of which 48 species are from the Neotropical 
region (Borkent 2014).

During a 13-month survey of nocturnal moths in Estação Biológica de Boracéia (EBB), São Paulo State, 
Brazil, we collected two specimens of Forcipomyia (Microhelea) from a female phasmid. Attempts to identify the 
specimens before depositing them in the Museu de Zoologia da Universidade de São Paulo, São Paulo, Brazil 
(MZUSP) revealed that they did not exactly fit with any of the species previously described or recorded by 
Clastrier and Wirth (1995). In the present study, we describe and illustrate a new species. We include illustrations 
of the mouthparts, head, thorax, legs, abdominal setae, and habitus.
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The mouthparts have the main diagnostic characters that help to differentiate species belonging to the subgenus
Forcipomyia (Microhelea). Forcipomyia (M.) alleni has two short spines at the extreme distal of the maxilla, 
followed by six plates, whereas F. (M.) paulista nov. sp. has 12 transversal plates in the maxilla, and no spines. 
Forcipomyia (M.) castneri has 25 denticles in the mandible and 21 plates in the maxilla; in addition, the labellum is 
longer than the other mouthparts and the halter is black. On the other hand, F. (M.) paulista nov. sp. has only 20 
denticles in the mandible and 12 plates in the maxilla; in addition, the labellum is shorter than the other mouthparts 
and the halter is yellowish. Forcipomyia (M.) grandcolasi has a darker mandible, with 22 denticles, and 22 
irregular transversal plates in the maxilla; in addition, the labellum is extremely short, exposing the remaining 
mouthparts. Finally, F. (M.) tettigonaris has 17 denticles in the mandible, and five linear formations and 10 plates 
in the maxilla; in addition, the labellum is longer than the other mouthparts.

The remaining 28 species treated by Clastrier and Wirth (1995) are easily distinguished from F. (M.) paulista 

nov. sp. by the following morphological characters: maxilla with more than a single range of plates; abdominal 
pleura with modified setae (scales-like setae); and palpus bicolored. 

Considering the different biomes that have not yet been sampled in Brazil and South America, especially those 
biomes where the occurrence of the hosts of Forcipomyia (Microhelea) is known and recorded, we believe that a 
considerable part of the diversity of this taxon remains unknown and undescribed.

Type material. Holotype ♀, labeled “BRAZIL, São Paulo, Salesópolis, Estação Biológica de Boracéia, 
23°38ʹS 45°52ʹW, 900 m, leg. F.F.Albertoni” (MZUSP). Paratype, 1 ♀, same data as holotype (MZUSP).

Acknowledgments

We thank Art Borkent (Royal British Columbia Museum) for advice on the Forcipomyia species, and for providing 
relevant literature; Michel P. Valim (MZUSP) for help with the microscope photographs; Fernando C. De 
Domenico (MZUSP) for valuable help with identifying the Phasmida species; Guilherme Ide (MZUSP) for the 
stereomicroscope photograph; and Carlos André Zucco (Universidade Federal do Rio de Janeiro) for help with the 
geographical map. We are also grateful to Sônia A. Casari, Marcelo Duarte and Carlos J. E. Lamas for access to 
museum facilities (MZUSP), and to Diego A. Fachin (Faculdade de Filosofia, Ciência e Letras de Ribeirão Preto), 
Gustavo R. Spinelli (Museo de La Plata), and two anonymous referees for their careful reading of the manuscript 
and helpful suggestions. This study benefited from FAPESP grants 2012/02441-1 (FFA) and 2013/16524-9 (RLF), 
and from the CNPq through the SISBIOTA Program grants 150078/2012-9, 150434/2013-8, and 150499/2014-0 
(LMF).

References

Borkent, A. (2014) World Species of Biting Midges (Diptera: Ceratopogonidae). Illinois Natural History Survey. Available 

from: http://wwx.inhs.illinois.edu/files/9913/9144/3328 /CeratopogonidaeCatalog.pdf (accessed 24 August 2014)

Borkent, A. & Spinelli, G.R. (2007) Neotropical Ceratopogonidae (Diptera: Insecta). In: Adis, J., Arias, J.R., Rueda-Delgado, 

G. & Watzen, K.M. (Series Eds.), Grogan, W.L. (scientific reader to the eds). Aquatic Biodiversity of Latin America, 4, 

1–198.

Clastrier, J. & Wirth, W.W. (1995) Révision des Forcipomyia du sus-genre Microhelea de la région Néotropicale, parasites des 

phasmes (Diptera: Ceratopogonidae). Annales de la Société Entomologíque de France, 31 (2), 95–15.

Cumming, J.W. & Wood, D.M. (2009) Adult morphology and Terminology. In: Brown, B.V., Borkent, A., Cumming, J.M., 

Wood, D.M., Woodley, N.E. & Zumbado, M.A. (Eds.), Manual of Central American Diptera. Vol. 1. NCR Research Press, 

Ottawa, Ontario, pp. 9–50. [Canada]

Custodio Filho, A. (1989) Flora da Estação Biológica de Boraceia: Listagem de espécies. Revista do Instituto Florestal, 1 (1), 

161–199.

Fisher, E.M. (2012) Dome Light Update. Fly Times, 48, 2–9.

Kerr, P.H., Fisher, E.M. & Buffington, M.L. (2008) Dome lighting for insect imaging under microscope. American 

Entomologist, 54 (4), 198–200.

Santos, G.I.M. (2013) A simple backlighting trick for microscope photography. Scientific American Blogs: Compound Eye. 

Available from: http://blogs.scientificamerican.com/compound-eye/2013/10/02/a-simple-backlighting-trick-for-microscop 

e-photography/ (accessed 15 September 2014)

Sæther, O.A. (1969) Some Nearctic Podonominae, Diamesinae, and Orthocladiinae (Diptera: Chironomidae). Bulletin of the 

Fisheries Research Board of Canada, 170, 1–154.

Setzer, J. (1946) Contribuição para o estudo do clima no Estado de São Paulo. Boletim do Departamento de Estradas e 

Rodagens do Estado de São Paulo, Vols. IX–XI (Outubro de 1943 a Outubro de 1945), pp. 237–239.

Travassos, F.L. & Camargo, H.F. de A. (1958) A Estação Biológica de Boraceia. Arquivos de Zoologia, 11, 1–21.
 Zootaxa 3878 (4)  © 2014 Magnolia Press  ·  389A NEW SPECIES OF FORCIPOMYIA FROM THE NEOTROPICAL REGION

http://blogs.scientificamerican.com/compound-eye/2013/10/02/a-simple-backlighting-trick-for-microscope-photography/
http://blogs.scientificamerican.com/compound-eye/2013/10/02/a-simple-backlighting-trick-for-microscope-photography/
http://blogs.scientificamerican.com/compound-eye/2013/10/02/a-simple-backlighting-trick-for-microscope-photography/

	Abstract
	Introduction
	Material and methods
	Taxonomy
	Forcipomyia (Microhelea) paulista nov. sp. Falaschi, Albertoni and Fusari
	Acknowledgments
	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




