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Abstract

Twenty-two new species of Zadbimyia, a new genus of the tribe Asynaptini, are described from Costa Rica, the first new

descriptions of Neotropical Porricondylinae (Cecidomyiidae) in modern times. The new species are: Zadbimyia aberrans,

Z. anniae, Z. artborkenti, Z. browni, Z. carolinae, Z. costaricensis, Z. dubia, Z. elenae, Z. elviae, Z. holdenae, Z. inornata,

Z. lasalturas, Z. marcoi, Z. membranacea, Z. minima, Z. spinapiscis, Z. talamanca, Z. tapanti, Z. viquezi, Z. wendyae, Z.

zumbadoi, and Z. zurqui. All species were found during the Zurquí All-Diptera Biodiversity Inventory, in mid-elevation

(1600 m) cloud forest in the central highlands of Costa Rica. A maximum of 19 species occurred at a single site. Pseudo-

camptomyia Parnell, a genus known from one species in northeastern United States and possibly two species in Somalia,

was identified as the closest relative of Zadbimyia. Ultraviolet light traps proved to be the most effective device to collect

adults of Zadbimyia. As a peculiarity in Porricondylinae, the circumfila of Zadbimyia males are multi-looped and not sub-

stantively different from the circumfila known from male Cecidomyiidi (subfamily Cecidomyiinae).
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Introduction

Little-popular even among dipterists, Porricondylinae are one of the fungivorous subfamilies of the family

Cecidomyiidae, the gall midges. Only recently re-defined (Jaschhof & Jaschhof 2013), this subfamily now contains

three tribes (viz. Dicerurini, Porricondylini, and Asynaptini), 71 genera, and 460 extant species (Gagné & Jaschhof

2014). Most described Porricondylinae are from the Palearctic Region, in particular Europe, where the few

taxonomic experts of the group have been located. Parnell (1971) provided a limited study of the subfamily in the

Nearctic. This situation has remained almost unchanged up to the present, with the result that Porricondylinae in

tropical regions, the Neotropics included, are essentially unstudied. For that reason Porricondylinae were not keyed

even to the level of genus in the Cecidomyiidae chapter of the Manual of Central American Diptera (Gagné &

Jaschhof 2009).

It is safe to assume that the Neotropical Region would have continued to be a blank area for Porricondylinae if

the Zurquí All-Diptera Biodiversity Inventory (ZADBI) had not been implemented in 2012. ZADBI is a 3-year

effort that aims at providing a comprehensive list of the Diptera species occurring within a ten acre tract of Costa

Rican cloud forest named Zurquí de Moravia. This inventory, along with comparative information from two other

mid-elevation sites in the central highlands of Costa Rica, will contribute to a better understanding of local and

global biodiversity and the importance flies play in ecosystems (see further details on ZADBI at http://

www.tropicalflies.net). Furthermore, ZADBI is likely to stimulate the taxonomic description of at least a part of the

many Diptera species new to science that have already been found during the project. The present paper is a

concrete manifestation of this stimulating effect. 

Here we describe 22 new species from Costa Rica of a new genus, Zadbimyia, that belongs to the

Porricondylinae: Asynaptini. Our work is the first addition to the knowledge of Neotropical Porricondylinae for

almost 80 years. Alexander (1936, 1937) introduced the genus Feltomyina for a single female porricondyline from

Panama that excited him because it had an extraordinary antenna with 63 flagellomeres. Feltomyina, left unplaced
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shared possession of circumfila was used by Jaschhof and Jaschhof (2013) as evidence of the sister-group 

relationship between Porricondylinae and Cecidomyiinae, and this argument is now strengthened by the discovery 

that the same complex type of circumfilum occurs in both sister groups; it makes it even more unlikely that 

circumfila evolved separately in the two subfamilies. Apart from that, Zadbimyia can give us an idea of the 

possibly stepwise evolutionary process leading from the ring-shaped (Fig. 24B) to the small-looped type of 

circumfilum (Fig. 17B) via intermediate (meandering) stages (Fig. 5D, 11B). 

Acknowledgements

This study was performed during support from the U.S. National Science Foundation, grant DEB-1145890 to Dr 

Brian Brown and Dr Art Borkent, and from the Swedish Species Information Centre (ArtDatabanken), grant 2013-

142, to M.J. We are grateful to Drs Brown and Borkent for their invitation to study the Cecidomyiidae from the 

ZADBI project. Staff of ZADBI and INBio, in particular Ms Carolina Avila, Ms Annia Picado, and Ms Elena 

Ulate, contributed enormously to the concerted effort expended on Cecidomyiidae during our research stay in 

Costa Rica in August–October 2013. Dr Raymond J. Gagné kindly initiated the loan of specimens from the NMNH 

collection. The Zadbimyia habitus shown in Figure 1 was drawn by Ms Inna-Marie Strazhnik. The manuscript was 

carefully read and commented on by Drs A. and Chris Borkent and Dr. R. J. Gagné. 

References

Alexander, C.P. (1936) The maximum number of antennal segments in the order Diptera, with the description of a new genus of 

Cecidomyiidae. Bulletin of the Brooklyn Entomological Society, 31, 12–14.

Alexander, C.P. (1937) Change of name in Diptera. Bulletin of the Brooklyn Entomological Society, 32, 60.

Brown, B.V. (2009) Introduction. In: Brown, B.V., Borkent, A, Cumming, J.M., Wood, D.M., Woodley, N.E. & Zumbado, 

M.A. (Eds.), Manual of Central American Diptera, Volume. 1. NRC Research Press, Ottawa, Ontario, Canada, pp. 1–7.

Gagné, R.J. (1981) Cecidomyiidae. In: McAlpine, J.F., Peterson, B.V., Shewell, G.E., Teskey, H.J., Vockeroth, J.R. & Wood, 

D.M. (Coordinators), Manual of Nearctic Diptera. Volume. 1. Research Branch, Agriculture Canada, Ontario, Monograph 

No. 27, pp. 257–292. 

Gagné, R.J. (1994) The gall midges of the Neotropical Region. Cornell University Press, Ithaca, New York.

Gagné, R.J. & Jaschhof, M. (2009) 17. Cecidomyiidae (Gall Midges). In: Brown, B.V., Borkent, A., Cumming, J.M., Wood, 

D.M., Woodley, N.E. & Zumbado, M. (Eds.), Manual of Central American Diptera, Volume. 1. NRC Research Press, 

Ottawa, Ontario, Canada, pp. 293–314.

Gagné, R.J. & Jaschhof, M. (2014) A Catalog of the Cecidomyiidae (Diptera) of the World. 3rd Edition. Digital version 2. 

Available from: http://www.ars.usda.gov/SP2UserFiles/ Place/12454900/Gagne_2014_World_Cecidomyiidae_Catalog_3r 

d_Edition.pdf (accessed 8 September 2014)

Harten, A. van (2007) Collecting methods and localities. In: Harten, A. van (Ed.), Arthropod fauna of the UAE, Volume. 1. Dar 

Al Ummah Printing, Publishing, Distribution & Advertising, Abu Dhabi, UAE, pp. 14–32.

Jaschhof, M. (2009) Ansifera, a new genus of Campylomyzini with remarkable antennal sensilla (Diptera: Cecidomyiidae: 

Lestremiinae). Beiträge zur Entomologie, 59, 513–526.

Jaschhof, M. (2014) A revision of the types of Neotropical Porricondylinae (Diptera: Cecidomyiidae). Zootaxa, 3779 (4), 

463–469. 

http://dx.doi.org/10.11646/zootaxa.3779.4.4

Jaschhof, M. & Jaschhof, C. (2009) The Wood Midges (Diptera: Cecidomyiidae: Lestremiinae) of Fennoscandia and Denmark. 

Studia dipterologica Supplement, 18.

Jaschhof, M. & Jaschhof, C. (2011) Order Diptera, family Cecidomyiidae. Subfamilies Lestremiinae and Micromyinae. In: 

Harten, A. van (Ed.), Arthropod fauna of the UAE, Volume 4. Dar Al Ummah Printing, Publishing, Distribution & 

Advertising, Abu Dhabi, UAE, pp. 654–683.

Jaschhof, M. & Jaschhof, C. (2013) The Porricondylinae (Diptera: Cecidomyiidae) of Sweden, with notes on extralimital 

species. Studia dipterologica Supplement 20.

Mamaev, B.M. & Zaitzev, A.I. (1997) New genus and species of free-developing gall midges of the subfamily Porricondylinae 

from Somalia (Diptera, Cecidomyiidae). Journal of the Ukrainian entomological Society, 3 (2), 5–13.

Parnell, J.R. (1971) A revision of the Nearctic Porricondylinae (Diptera: Cecidomyiidae) based largely on an examination of 

the Felt types. Miscellaneous Publications of the Entomological Society of America, 7, 275–348.

Spungis, V. (1991) [Review of European species of gall-midges of the subtribe Asynaptina (Diptera, Cecidomyiidae).] 

Entomologicheskoe Obozrenie 70, 196–202. Translated in Entomological Review, 70 (9), 44–52. [1992]

Zumbado, M.A. (2006) Dípteros de Costa Rica y la América tropical. Diptera of Costa Rica and the New World tropics. 

Instituto Nacional de Biodiversidad, INBio, Santo Domingo de Heredia, Costa Rica.
 Zootaxa 3866 (1)  © 2014 Magnolia Press  ·  29ZADBIMYIA GEN. NOV. IN COSTA RICA

http://www.ars.usda.gov/SP2UserFiles/ Place/12454900/Gagne_2014_World_Cecidomyiidae_Catalog_3rd_Edition.pdf
http://www.ars.usda.gov/SP2UserFiles/ Place/12454900/Gagne_2014_World_Cecidomyiidae_Catalog_3rd_Edition.pdf
http://www.ars.usda.gov/SP2UserFiles/ Place/12454900/Gagne_2014_World_Cecidomyiidae_Catalog_3r
d_Edition.pdf
http://www.ars.usda.gov/SP2UserFiles/ Place/12454900/Gagne_2014_World_Cecidomyiidae_Catalog_3r
d_Edition.pdf
http://dx.doi.org/10.11646/zootaxa.3779.4.4
http://dx.doi.org/10.11646/zootaxa.3779.4.4
http://dx.doi.org/10.11646/zootaxa.3779.4.4

	Abstract
	Introduction
	Material and methods
	Taxonomy
	Genus Zadbimyia gen. n.
	Species of Zadbimyia
	Zadbimyia costaricensis sp. n.
	Zadbimyia browni sp. n.
	Zadbimyia artborkenti sp. n.
	Zadbimyia holdenae sp. n.
	Zadbimyia minima sp. n.
	Zadbimyia zumbadoi sp. n.
	Zadbimyia viquezi sp. n.
	Zadbimyia lasalturas sp. n.
	Zadbimyia membranacea sp. n.
	Zadbimyia wendyae sp. n.
	Zadbimyia carolinae sp. n.
	Zadbimyia marcoi sp. n.
	Zadbimyia anniae sp. n.
	Zadbimyia tapanti sp. n.
	Zadbimyia elenae sp. n.
	Zadbimyia elviae sp. n.
	Zadbimyia talamanca sp. n.
	Zadbimyia zurqui sp. n.
	Zadbimyia spinapiscis sp. n.
	Zadbimyia inornata sp. n.
	Zadbimyia aberrans sp. n.
	Zadbimyia dubia sp. n.
	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




