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Abstract

Life stages of Palpomyia sohraensis sp. n. is described and illustrated with bio-ecological notes. Key to the adult of the
all species from India of the genus Palpomyia Meigen is also provided. The complete life stages of any Palpomyia are
described for the first time from the Oriental Region.

Key words: Predaceous midges, Palpomyia, Indian Subcontinent, Life stages, Immature

Introduction

Biting midges of the genus Palpomyia Meigen of the tribe Palpomyiini is well distributed in Eastern parts of India.
Ten species have been reported (Das Gupta et al. 2008) so far from India and 277 species Worldwide (Borkent
2013). Kieffer (1910; 1911; 1912), Tokunaga (1966) and Yu Yi-Xin et al. (2005) enlisted and described the genus
from India, Myanmar, Taiwan, Micronesia and South china but there are no complete life stages being reported so
far from entire Oriental Region. Grogan & Wirth (1979) and Ronderos er al. (2004) described larvae of 2 species
and pupae of 7 species from Neotropical region. During a collection program of midges in Shillong plateau of
North-Eastern India few larvae were procured from a bog of Cherrapunjee. The immatures appears as genus
Palpomyia under distincta group (Grogan & Wirth 1975; Spinelli ef al. 2009).The larvae of Palpomyia sohraensis
sp. n. are eel like without any proleg and last segment with variable hairs, epipharynx massive with a row of 8
lanceolate, stout, pointed teeth with 6 shorter teeth. Whereas pupa can be separated from those of other by L—1-IV
long seta on large tubercles, V-6-IV pore on large tubercle with absence of L-2—1V and V-5-IV. The adult will be
easily separable by mid trochanter with 2 long tubercle like projections.

Material and methods

The larvae were collected from a bog near Cherrapunjee, and subjected to rearing in the laboratory. Ecological data
were recorded from the collecting site. Each larva was reared separately in vials kept within Environmental Test
Chamber (CHM-10S) for obtaining the association of larva, pupa and adult. The immature and imagines were
mounted on glass slides following Das Gupta & Wirth (1968). Larva and pupa were also examined by Scanning
Electron Microscope [SEM, S5 30] at University Science Instrumentation Centre in University of Burdwan. The
general morphological terminology follows Spinelli ef al. (2009) for adults, Borkent (2012) and Spinelli et al.
(2013) for pupae, and Spinelli ef al. (2013) for larvae. The measurements of different parts of immature and adults
are in micrometers (um) except the total length of larvae, pupa and wing length of adults are expressed in
millimeter (mm). The measurements are given as ranges with “n” in parentheses denoting the number of specimens
observed and mean have been given along with range of all parameters. For Dissolved Oxygen iodometric method
was followed after APHA (1998).

Types are presently kept at the Entomology Laboratory of the Department of Zoology, The University of
Burdwan, Burdwan and will be deposited in the National Zoological Collections (NZC), Kolkata in due course.
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Key to Indian species of Palpomyia Meigen
[Modified after Das Gupta et al. (2008)]
*Kieffer types are considered lost, hence types of these species were not seen.

1. Wing membrane pale brown to dark brown . . . ... ... 2
- Wing membrane hyaline, with deep and light veins . . ... ... ... i
2. Scutum with anteromedial bristles and without tubercle . .. .. ... ... .. . e 3
- Scutum without anteromedial bristles and with tubercle . .. .. ... .. ... . 4
3. Male with narrow sternite 9 having a deep caudomedian excavation, hind tibia with a thumb like inwardly curved spur. . .. ..
...................................................................................... P. crassipalpis &
- Male with broad sternite 9, without caudomedian excavation; hind tibia without a curved spur. . ... .. ... P. deminutipalpis &
4. Mid and hind femora with dark brown apical band, mid tibia with one apical spine................. ... ... .. ... ...... 5
- Mid and hind femora pale, mid tibia without apical spine .. ...... ... ... 6
5. Apical sensory pit of palpal segment 3 without sensillae; TR of hind leg < 2.5, Hind tibial comb with 7 spines.............
................................................................................... P. pseudorivularis 9
- Apical sensory pit of palpal segment 3 with two sensillae; TR of hind leg > 2.5, Hind tibial comb with 8 spines............
........................................................................................ P. simplitheca Q@
6. Inflated forefemur bearing 8—10 ventral spines on entire length ... ... ... ... . ... ... .. ... ... .. ....... P magna 9
- Slender forefemur bearing 3—4 apical SPINES . .. .. ... ...t P stella 3, Q
7. All femora armed With StOUL SPINES. . .. .. ... o e *P. leucopogon 3
- Only fore femora armed with StOUL SPINES . . .. ... .o e .8
8. Palpal segment 5 blackish brown; mid trochanter with 2 long tubercle like projection; 19-21 stout spine on fore femur; fore
tibial apex forms a flap like process with a long spur and comb; hind tibial comb with 11 spines . . . .P. sohraensis sp. n. 3,
- Palpal segment 5 pale; mid trochanter without tubercle like projection; fore tibial apex simple; hind tibial comb with <11
SPIIES .+« v ettt e e e e e e e e e 9
9. Thorax shining read, bearing a pair of mediolateral spinules........... ... ... ... ... ... ... *P. himalayae 9
- Thorax either dark brown or black and devoid of spinules. . ... . 10
10. Female dark brown with pale halter . .. ... ... . . *P. albiditarsis
- Female black with dark brown halter . ... ... ... ... . *P. rivularis Q
Acknowledgements

We are thankful to the Ministry of Environment & Forest, Government of India for financial assistance, University
Science Instrumentation Centre in the University of Burdwan and to the Head of the Department of Zoology, The
University of Burdwan, Burdwan for providing laboratory facility. We are also grateful to Prof. Yu of Beijing
University, China for providing necessary reprints and suggestions. We also thank Mr. Saubhik Mitra for final
shaping of diagrams.

References

APHA (1998) Inorganic Nonmetallic Constituents /n: Greenberg, A.E., Clesceri, L.S. & Eaton, A.D. (Eds.), Standard Methods
for the Examination of Water and Wastewater, 20th ed., American Public Health Association, Washington D.C., pp. 4.129—
4.130.

Borkent, A. (2012) The pupae of Culicomorpha — morphology and a new phylogenetic tree. Zootaxa, 3396, 1-98.

Borkent, A. (2013) World species of Biting Midges (Diptera: Ceratopogonidae). 162—169. Available from: http://
www.inhs.illinois.edu/research/FLY TREE/Borkent.html (accessed 28 February 2013)

Das Gupta, S.K. & Wirth, W.W. (1968) Revision of Oriental species of Stilobezzia Kieffer (Diptera: Ceratopogonidae). Bulletin
of United States Natural Museum, 283, 1-264.
http://dx.doi.org/10.5479/5i.03629236.283.1

Das Gupta, S.K., Mazumdar, A. & Chaudhuri, P. (2008) Biting Midges of the Genus Palpomyia Meigen (Diptera:
Ceratopogonidae) in India. Bonner zoologische Beitrdge, 43—48.

Grogan, W.L. & Wirth, W.W. (1975) A revision of the genus Palpomyia Meigen of North eastern North America (Diptera:
Ceratopogonidae). Agricultural Experiment Station, University of Maryland, 5076, 1-49.

Grogan, W.L. & Wirth, W.W. (1979) The North American predaceous midges of the genus Palpomyia Meigen (Diptera:
Ceratopogonidae). Memoirs of the Entomological Society of Washington, 8, 1-125.

Kieffer, J.J. (1910) Etude Sur Les chironomides Des Indes Orientales avec description de quelques nouvelles especes d’Egypte.

LIFE STAGES OF PALPOMYIA SOHRAENSIS Zootaxa 3755 (4) © 2014 Magnolia Press - 377


http://www.inhs.illinois.edu/research/FLYTREE/Borkent.html

Memories of the Indian Museum, 2, 181-242.

Kieffer, J.J. (1911) Les chironomides (Tendipedidae) de I’'Himalaya etd” Assam. Records of the Indian Museum, 6, 319—349.

Kieffer, J.J. (1912) Tendipedidae (Chironomidae) (Dipt.). Supplementa Entomologica, 1, 27-43.

Mani, M.S. (1974) Ecology and Biogeography in India. Dr. W. Junk b.v. Publishers, The Hague, 725 pp.

Ronderos, M.M., Spinelli, GR. & Diaz, F. (2004) Description of Larva and redescription of Pupa and Adult of Palpomyia
guarani (Diptera: Ceratopogonidae). Revista de la Sociedad Entomologica Argentina, 63 (1-2), 45-54.

Spinelli, GR., Grogan, Jr.W.L. & Ronderos, M.M. (2009) A revision of the Patagonian predaceous midges of the genus
Palpomyia Meigen (Diptera: Ceratopogonidae). /nsect Systematics & Evolution, 40, 1-28.
http://dx.doi.org/10.1163/187631209x416705

Spinelli, GR., Ronderos, M.M., Omad, G., Pessacq, P. & Marino, P.I. (2013) A new species of Bezzia Kieffer from Argentinean
Patagonia (Diptera: Ceratopogonidae). Annales Zoologici, 63 (2), 263-274.
http://dx.doi.org/10.3161/000345413x669568

Szadziewski, R., Dominiak, P. & Lewanczyk, A. (2009) Redescription of Atrichopogon horni Kieffer, 1925 from Sri Lanka and
Palpomyia schmidti Goetghebuer, 1934 from Iraq (Diptera: Ceratopogonidae). Polish Journal of Entomology, 78, 193—
199.

Tokunaga, M. (1966) Biting Midges of the Palpomyiinae from New Guinea (Diptera: Ceratopogonidae). Pacific Insects
Monograph, 8, 101-152.

Yu, Y.-X. (2005) Ceratopogonidae of China, Insecta, Diptera. Vol. I1. Military Medical Science Press, Beijing, China, 1699 pp.

378 - Zootaxa 3755 (4) © 2014 Magnolia Press PAUL ET AL.



	Introduction
	Material and methods
	Palpomyia sohraensis sp. n.
	Discussion
	Key to Indian species of Palpomyia Meigen
	Acknowledgements


<<
  /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




