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Abstract

Berdeniella keroveci sp. nov. is described based on males collected in Croatia. Current knowledge of the psychodid fauna
of Croatia is reviewed and new records of 16 species are presented. Short taxonomic notes on Pericoma pseudocalcilega
Krek, 1972, Pneumia balkanica (Krek, 1990), Pneumia mutua (Eaton, 1893), Clogmia albipunctata (Williston, 1893) and
Lepiseodina tristis (Meigen, 1810) are given. In total, 33 species of Psychodidae are known to occur in Croatia.
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Introduction

Psychodidae (moth flies and sand flies) are a diverse group of small flies associated mainly with aquatic habitats.
They are easily recognized by their distinct fuzzy appearance, with characteristic wing setation and antennae and
erratic flight patterns. The world psychodid fauna includes more than 3000 species (Curler & Moulton 2012), of
which approximately 500 are recorded from Europe (Wagner 2004).

In the Balkans, psychodids have been studied most extensively in Bosnia & Herzegovina, from which 118
species are recorded (Krek 1999). Other notable contributions have been made in Slovenia (Jezek 2002), Greece
(e.g. Jezek & Goutner 1995), the Former Yugoslav Republic of Macedonia (Krek 1982) and Serbia (Krek 1985).
However, little is known about the psychodid fauna of Croatia. Langhoffer (1917) recorded Peripsychoda fusca
(Macquart, 1826), Lepiseodina tristis (Meigen, 1810), Psychoda alternata Say, 1824 and Philosepedon humeralis
(Meigen, 1818) from Zagreb, Petrinja and Bakar; however we do not consider his records reliable because they are
given without illustrations and many of the common species were described after he did his work. According to
distribution accounts given in Krek (1999) and Wagner (2004), 14 species of Psychodidae have previously been
recorded in Croatia. In the present paper, new records of 19 species are given, 16 of which are recorded from
Croatia for the first time. Furthermore, the literature is summarised to provide a preliminary checklist of
Psychodidae known to occur in Croatia. Finally, a new species, Berdeniella keroveci sp. nov. is also described.

Material and methods

Specimens were collected mostly from emergence traps (detailed description in Ivkovi¢ et al. 2012a) and Malaise
traps, however some were also handpicked or caught with an aspirator and hand net. Prior to identification, most
specimens were macerated in potassium hydroxide (KOH) and mounted in Euparal or Canada balsam. The material
is lodged in the University Museum of Bergen. Measurements and figures are based on slide-mounted specimens.
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remains almost entirely unsampled and its fauna is likely to be more Mediterranean in character. Due to this habitat
richness, Croatia probably is one of the most species-rich countries in Europe and more fieldwork will be necessary
to fully understand its fauna.

Acknowledgements

We are grateful to Qyvind Héland, Stjepan Klari¢ and Aleksandar Popija¢ for supplying us with material. We
would like to thank Zlatko Mihaljevié, Ana Previsi¢ and Miljenko Ivkovi¢ with their help in the field. Jan Jezek,
National Museum of Prague, kindly identified the Berdeniella species as new for us. This study was partially
supported by the Croatian Ministry of Science, Education and Sports as a part of project No. 119-1193080-3076:
Invertebrate taxonomy, ecology and biogeography of Croatian aquatic ecotones. We are grateful to Jan Jezek and
Gregory Curler for helpful comments on a previous version of the manuscript.

References

Banarescu, P. (1991) Zoogeography of Fresh Waters. Vol. 2. Distribution and Dispersal of Freshwater Animals in North
America and Eurasia. Wiesbaden: Aula-Verlag, 572 pp.

Boumans, L. (2009) De WC-motmug Clogmia albipunctata, een opvallend maar onopgemerkt element van onze fauna
(Diptera: Psychodidae). Nederlandse Faunistische Medelingen, 30, 1-10.

Boumans, L. (2011) Bijdrage aan de kennis van urbane motmuggen (Diptera: Psychodidae). Nederlandse Faunistische
Medelingen, 36, 49—68.

Curler, GR. & Moulton, J.K. (2012) Phylogeny of psychodid subfamilies (Diptera: Psychodidae) inferred from nuclear DNA
sequences with a review of morphological evidence for relationships. Systematic Entomology, 37, 603—616.
http://dx.doi.org/10.1111/j.1365-3113.2012.00634.x

Duckhouse, D.A. (1987) A revision of Afrotropical Setomima, elucidation of their genealogical relationships and descriptions
of other Afrotropical Psychodinae (Diptera: Psychodidae). Annals of the Natal Museum, 28, 231-282.

Ibafiez-Bernal, S. (2008) New Records and Descriptions of Mexican Moth Flies (Diptera: Psychodidae, Psychodinae).
Transactions of the American Entomological Society, 134, 87—131.
http://dx.doi.org/10.3157/0002-8320(2008)134[87:nradom]2.0.co;2

Ivkovi¢, M., Miceti¢ Stankovié, V. & Mihaljevi¢, Z. (2012) Emergence patterns and microhabitat preference of aquatic dance
flies (Empididae; Clinocerinae and Hemerodromiinae) on a longitudinal gradient of barrage lake system. Limnologica, 42,
43-49.
http://dx.doi.org/10.1016/j.1imno.2011.07.003

Jezek, J. (1983) Contribution to the taxonomy of the genus Logima Eat. (Diptera, Psychodidae). Acta Entomologica Musei
Nationalis Pragae, 41, 213-234.

Jezek, J. (1990) Contribution to the taxonomy of some genera of Paramormiine moth flies (Diptera, Psychodidae) with
description of a new genus Karakovounimerus. Acta Entomologica Musei Nationalis Pragae, 43, 129-157.

Jezek, J. (2002) The first account of Slovenian moth flies (Psychodidae, Diptera). Casopis Ndrodniho Muzea, Rada
Prirodovédna, 171, 89-116.

Jezek, J. & Goutner, V. (1995) Psychodidae (Diptera) of Greece. Shornik Narodniho Muzea v Praze Rada B Prirodni Vedy, 50,
107-124.

Jezek, J. & van Harten, A. (2009) Order Diptera, Family Psychodidae. Subfamily Psychodinae (non—biting moth flies). /n: van
Harten, A. (Ed.), Arthropod Fauna of the UAE. Dar Al Ummah Publishing, Abu Dhabi, pp. 686-711.

Jezek, J., Kubik, S. & Bartak, M. (2005) Psychodidae. /n: Bartak, M. & Kubik, S. (Eds.), Diptera of Podyji National Park and
its environs. Ceska zemé&délska univerzita v Praze, Fakulta agrobiologie, potravinovych a pirodnich zdroji, Praha, pp. 78—
85

Jezek, J., Lukas, J., Kvifte, GM. & Oboni4, J. (2012) New faunistic records of non-biting moth flies (Diptera: Psychodidae)
from the Czech Republic and Slovakia. Klapalekiana, 48, 121-126.

Just, J.P. (1973) Die Anatomie der Postabdomina von Phlebotomus garnhami HEISCH, GUIGGSBERG und TEESDALE,
Pericoma palustris MEIGEN und Liriope lacustris MEIGEN (Diptera, Nematocera). Zoologische Jahrbiicher, Abteilung
fiir Anatomie und Ontogenie, 91, 305—388.

Krek, S. (1967) Description de 1'imago, de la nymphe et de la larve de Pericoma vaillanti n. sp. (Diptera, Psychodidae). Bulletin
Scientifiques, Consiel Academies des Sciences de la R.S.F. De Yougoslavie, section A, Zagreb, 12, 317-319

Krek, S. (1982) Psychodidae (Diptera) sjeverne Makedonije. Glasnik Zemaljskog Muzeja Bosne i Hercegovine u Sarajevu
Prirodne Nauke Nova Serija, 21, 147-161.

Krek, S. (1985) Die Psychodiden-Fauna der SR Serbien. Proceedings of the Fauna of SR Serbia, 3, 149—182.

66 - Zootaxa 3737 (1) © 2013 Magnolia Press KVIFTE ET AL.


http://dx.doi.org/10.1016/j.
http://dx.doi.org/10.1016/j.
http://dx.doi.org/10.3157/0002-8320(2008)134[87:nradom]2.0.co;2
http://dx.doi.org/10.1111/j.1365-3113.2012.00634.x
http://dx.doi.org/10.1111/j.1365-3113.2012.00634.x
http://dx.doi.org/10.3157/0002-8320%282008%29134%5b87:nradom%5d2.0.co;2
http://dx.doi.org/10.3157/0002-8320%282008%29134%5b87:nradom%5d2.0.co;2

Krek, S. (1999) Psychodidae (Diptera Insecta) Balkanskog Poluotoka: Studentska Stamparija Univerziteta Sarajevo, Sarajevo.

Krystufek, B. & Reed, J.M. (2004) Pattern and process in Balkan biodiversity - an overview. /n: Griffiths, H.I., Krystufek, B. &
Reed, J.M. (Eds.), Balkan Biodiversity: Pattern and Process in the European Hotspot. Kluwer Academic Publishers,
Dordrecht, pp. 1-8.

Kvifte, G. M. & Andersen, T. (2012) Moth flies (Diptera, Psychodidae) from Finnmark, northern Norway. Norwegian Journal
of Entomology, 59, 108—119.

Kvifte, GM., Haland, @. & Andersen, T. (2011) A revised check list of Norwegian moth flies (Diptera, Psychodidae).
Norwegian Journal of Entomology, 58, 180—188.

Langhoffer, A. (1917) Beitrdge zur Dipterenfauna Kroatiens. Glasnik Hrvatskoga prirodoslovnoga drutva, 29, 49-53.

Marugié, R. & Curuvija, M. (1990/1991) Istrazivanja podzemnih vodenih veza Nacionalnog parka Plitvicka jezera. Plitvicki
bilten, 3/4, 19-29.

Obona, J. & Jezek, J. (2012) Range expansion of the invasive moth midge Clogmia albipunctata (Williston, 1893) in Slovakia
(Diptera: Psychodidae). Folia Faunistica Slovaca, 17, 387-391.

Quate, L.W. & Brown, B.V. (2004) Revision of Neotropical Setomimini (Diptera: Psychodidae: Psychodinae). Contributions in
Science, 500, 1-117.

Vaillant, F. (1971) Psychodidae — Psychodinae. /n: Lindner, E. (Ed.), Die Fliegen der Palaearktischen Region. Lief- 287. E.
Schweizerbart'scheVerlagsbuchhandlung, Stuttgart, pp. 1-48.

Wagner, R. (1978) Neue europdische Psychodiden (Diptera: Psychodidae). Senckenbergiana Biologica, 58, 157-170.

Wagner, R. (1983) Zur Situation der Gattung Berdeniella VAILLANT 1976 in Europa. Mitteilungen der Miinchner
Entomologischen Gesellschaft, 72, 159—186.

Wagner, R. (2004) Fauna Europaea: Psychodidae. Available from: http://www.faunaeur.org (Accessed 11 May 2013)

Wagner, R. & Joost, W. (1988) Psychodidae aus Bulgarien (Insecta, Diptera). Faunistische Abhandlungen (Dresden), 16, 29—
34.

Wagner, R. & Schrankel, I. (2005) New West Palearctic moth flies (Diptera: Psychodidae). Studia Dipterologica, 12, 57-62

PSYCHODIDAE (DIPTERA) FROM CROATIA Zootaxa 3737 (1) © 2013 Magnolia Press - 67



	Abstract
	Sycorax silacea Haliday in Curtis, 1839
	* Berdeniella jezeki Wagner in Wagner & Schrankel, 2005
	Discussion


<<
  /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




