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Abstract

The third instar larva of Gepus gibbosus Hölzel, 1968 are described and figured for the first time using light and scanning 

electron microscopy. The females were collected from Derik, Mardin Province, Turkey and maintained in the laboratory. 

The morphology of different parts of the larva such as head, mandibles, and antennae are described and illustrated. G. gib-

bosus is new for the Turkish fauna.
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Introduction 

Larval characters are of notable importance in systematic of the family Myrmeleontidae (Stange & Miller 1990; 
Stange 1994, 2004; Badano & Pantaleoni 2014). Potentially they are a considerable tool to fully resolve the 
complex phylogeny of this group, as already demonstrated for other families of Neuroptera (Principi 1977). 
However the inadequate state of knowledge about most genera and species is a serious obstacle to perform a 
complete analysis including the preimaginal stages. The study of the larvae is also necessary to obtain satisfactory 
information regarding the ecological requirements of these insects, a further poorly known topic, albeit of 
noticeable interest due to their potential role as bio-indicators in arid environments, including endangered habitats 
such as coastal sand dunes. Hölzel (1983) revised the genus Gepus recognizing 6 valid species (Stange 2004) 
distributed in Sahara Desert, Saudi Arabia, and the Middle East. Larvae of two species was collected by Miller and 
Stange in Tunisian sand dunes but, despite that the genus was inserted in the diagnostic key of Stange (2004), was 
never described. Very recently the larva of the most widespread species Gepus invisus Navás, 1912, was described 
and compared with a species of the near genus Solter (Badano et al.). In this paper the third instar larva of Gepus 
gibbosus Hölzel, 1968, is described and compared with the congeneric one.

Material and methods

The gravid females of G. gibbosus (Fig. 1) were collected from Derik, Mardin Province, Turkey, using nets or light 
traps between 2010 and 2012. Females were individually isolated in glass boxes of 10x5x5 cm. They laid 4-6 eggs 
on the bottom of box. Larvae were placed in glass boxes that were filled with soil brought from the localities where 
the gravid females were collected. The larvae were kept in laboratory. They were fed an assortment of insects such 
as ants and fly larvae. Observations and study were made with an Olympus SZX7 Stereomicroscope and 
photographed with an Olympus Digital Camera mounted on it. Third instar larvae were examined and measured 
with a Quanta 250 FEG scanning electron microscope (SEM). 
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(Devetak et al. 2013). There are at present no data on the larval morphology of G. gibbosus. Devetak et al. (2010a) 
mentioned chemoreceptors on maxillae and both surfaces of mandible, even on mandibular teeth of Neuroleon 
microstenus (McLachlan, 1898) are also present on G. gibbosus. In addition, we have observed sensilla trichodea 
on surface of the abdomen (see Fig.14.)

Abbreviations: ant—antenna; cl—claw; dbrst—digging bristle; lp—labial palp; mto1—mandibular tooth 1;
mto2—�mandibular tooth 2; mto3—�mandibular tooth 3. sc—scolus; sco-sensillum coeloconium; sbs—sensilla 
basiconica; smt—submedian tooth; sp—spiracle; stm—stemmata; str—sensilla trichodea; 

Acknowledgements

We would like to thank Drs. Dušan Devetak and Roberto Antonio Pantaleoni for helpful comments, criticisms and 
suggestions.

References

Aspöck, H., Hölzel, H., & Aspöck, U. (2001) ''Kommentierter Katalog der Neuropterida (Raphidioptera, Megaloptera, 
Neuroptera) der Westpaläarktis'', Denisia, 2, 606. 

Badano, D. & Pantaleoni, R.A. (2014) The larvae of European Myrmeleontidae (Neuroptera) Zootaxa, 3762 (1), 1–71. 
http://dx.doi.org/10.11646/zootaxa.3762.1.1

Badano, D., Acevedo, F., Monserrat V.J. (2014) The larvae of Gepus invisus Navás, 1912 and Solter liber Navás, 1912, a 
comparative description (Neuroptera: Myrmeleontidae). Zootaxa, 3785 (1), 87–94 
http://dx.doi.org/10.11646/zootaxa.3785.1.7

Cesaroni, C., Nicoli Aldini, R. & Pantaleoni, R.A. (2010) The larvae of Gymnocnemia variegata (Schneider, 1845) and 
Megistopus flavicornis (Rossi, 1790) (Neuroptera: Myrmeleontidae): a comparative description. In: Devetak, D., 
Lipovšek, S. & Arnett, A.E. (Eds.), Proceedings of the Tenth International Symposium on Neuropterology. FNM, Maribor, 
Slovenia, pp. 135–144.

Devetak, D., Lipovšek, S. & Pabst, M.-A. (2010a) Larval morphology of the antlion Neuroleon microstenus (McLachlan, 1898) 
(Neuroptera, Myrmeleontidae), with notes on larval biology. Zootaxa, 2428, 55–63. 

Devetak, D., Lipovšek, S. & Pabst, M.-A. (2010b) Morphology and biology of the antlion Myrmeleon yemenicus Hölzel, 2002 
(Neuroptera, Myrmeleontidae). Zootaxa, 2531, 48–56.

Devetak, D., Klokočovnik, V., Lipovšek, S., Bock, E. & Leitinger, G. (2013) Larval morphology of the antlion Myrmecaelurus 

trigrammus (Pallas, 1771) (Neuroptera, Myrmeleontidae), with notes on larval biology. Zootaxa, 3641 (4), 491–500.
http://dx.doi.org/10.11646/zootaxa.3641.4.14

Eisenbeis, G. & Wichard, W. (1987) Atlas on the biology of soil arthropods. Springer-Verlag, Berlin, pp. 278–283.
Miller, R. & Stange, L. (2009) "An antlion, Glenurus gratus (Say) (Insecta: Neuroptera: Myrmeleontidae)" (On-line). Available 

from: http://edis.ifas.ufl.edu/in708 (accessed 11 July 2011)
Nicoli Aldini, R. (2007) Observations on the larval morphology of the antlion Myrmeleon bore (Tjeder, 1941) (Neuroptera 

Myrmeleontidae) and its life cycle in the Po Valley (northern Italy). Annali del Museo Civico di Storia Naturale di 

Ferrara, 8, 59–66. [Pallas, P.S. (1771) Reise]
Pantaleoni, R.A., Cesaroni, C. & Nicoli Aldini, R. (2010) Myrmeleon mariaemathildae n. sp.: a new Mediterranean pit-building 

antlion (Neuropterida Myrmeleontidae). Bulletin of Insectology, 63, 91–98.
Satar, A., Suludere, Z, Canbulat, S. & Özbay, G. (2006) Rearing the larval stages of Distoleon tetragrammicus (Fabricius, 1798) 

(Neuroptera, Myrmeleontidae) from egg to adult, with notes on their behaviour. Zootaxa, 1371, 57–64.
Stange, L.A. & Miller, R.B. (1990) Classification of the Myrmeleontidae based on larvae (Insecta: Neuroptera). In: Mansell, 

M.W. & Aspöck, H. (Eds.), Advances in Neuropterology. Proceedings of the Third International Symposium on 
Neuropterology (3–4 February 1988, Berg en Dal, Kruger National Park, South Africa), South African Department of 
Agricultural Development, Pretoria, South Africa, pp. 151–116 

Stange, L.A. (2004) A systematic catalog, bibliography and classification of the world antlions (Insecta: Neuroptera: 
Myrmeleontidae). Memoirs of the American Entomological Institute, 74, 1–565. [11168]
 Zootaxa 3793 (2)  © 2014 Magnolia Press  ·  285THIRD INSTARS LARVAE OF GEPUS GIBBOSUS

http://dx.doi.org/10.11646/zootaxa.3762.1.1
http://dx.doi.org/10.11646/zootaxa.3762.1.1
http://dx.doi.org/10.11646/zootaxa.3641.4.14

	Abstract
	Material and methods
	Results
	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




