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Abstract

The Megaloptera fauna of Madagascar comprise two endemic genera: Haplosialis Navas, 1927 (Sialidae) and Mad-
achauliodes Paulian, 1951 (Corydalidae: Chauliodinae). Here the two genera are revised, with detailed descriptions and
illustrations. A new species, Madachauliodes bicuspidatus Liu, Price & Hayashi, sp. nov., is described. Furthermore the
phylogeny and biogeography of the Madagascan fauna is discussed.
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Introduction

Madagascar, the fourth-largest island in the world, is located in the Indian Ocean several hundred kilometers off
Africa's southeastern coast and is home to a remarkable variety of plant and animal species (Goodman & Benstead
2005). The prehistoric breakup of the supercontinent Gondwana separated the Madagascar-Antarctica-India
landmass from the Africa-South America landmass between 165-135 Ma, with Madagascar later splitting from
India aproximately 88 Ma (Karanth 2006; Yoder & Nowak 2006), allowing plants and animals on the island to
evolve in relative isolation (Vences et al. 2009). Consequently, Madagascar is a biodiversity hotspot with a high
level of endemicity (Goodman & Benstead 2005). The holometabolous insect order Megaloptera occurs mainly in
subtropical or warm temperate regions. Most species are narrowly geographically distributed and rarely
encountered. Approximately 380 extant species are currently recognized within 34 genera (Yang & Liu 2010;
Oswald 2012).

The Megaloptera fauna of Madagascar comprise two endemic genera: Haplosialis Navas, 1927 (Sialidae) and
Madachauliodes Paulian, 1951 (Corydalidae: Chauliodinae) with each genus containing two species. The
taxonomy of Madagascan Megaloptera is poorly studied. To date published studies on Haplosialis have not
included sufficiently detailed descriptions and illustration of the species (Navas 1927, 1936; Paulian 1951). The
studies on Madachauliodes are more detailed, including descriptions and phylogenetic analysis (Paulian 1951;
Penny 1999; Liu et al. 2012). However, description and illustrations of the male and female genitalia, which have
significant characters for taxonomic and phylogenetic studies, need further improvement.

While examining specimens from Madagascar, an undescribed species of Madachauliodes was recognized. In
this paper, we revise the Megaloptera from Madagascar, describing all three species of Madachauliodes and one
species of Haplosialis. The phylogenetic status and biogeography of these two genera are also discussed.

320 Accepted by B. Kondratieff: 11 Apr. 2014; published: 19 May 2014



Museum for a Postdoctoral Research Fellowship for the second author. Any opinion, findings and conclusions or
recommendations expressed in this material are those of the authors and do not necessarily reflect the views of the
National Research Foundation or National Science Foundation.

References

Aspock, U. & Aspock, H. (2008) Phylogenetic relevance of the genital sclerites of Neuropterida (Insecta: Holometabola).
Systematic Entomology, 33, 97-127.
http://dx.doi.org/10.1111/j.1365-3113.2007.00396.x

Goodman, S.M. & Benstead, J.P. (2005) Updated estimates of biotic diversity and endemism for Madagascar. Oryx, 39, 73-77.
http://dx.doi.org/10.1017/s0030605305000128

Karanth, K.P. (2006) Out-of-India Gondwanan origin of some tropical Asian biota. Current Science, 90, 789-792.

Liu, X.Y., Flint, O.S. Jr. & Yang, D. (2008) Revision of the alderfly genus Indosialis Lestage (Megaloptera: Sialidae). Zootaxa,
1677, 47-56.

Liu, X.Y., Hayashi, F. & Yang, D. (2014) Phylogeny of the family Sialidae (Insecta: Megaloptera) inferred from morphological
data, with implications for generic classification and historical biogeography. Cladistics. [Online Version of Record
published before inclusion in an issue]
http://dx.doi.org/10.1111/cla.12071

Liu, X.Y., Price, B.W., Hayashi, F. & Yang, D. (2011) Revision of the fishfly genus Platychauliodes Esben-Petersen
(Megaloptera: Corydalidae) endemic to South Africa. Zootaxa, 2909, 1-13.

Liu, X.Y., Wang, Y.J., Shih, CK., Ren, D. & Yang, D. (2012) Early evolution and historical biogeography of fishflies
(Megaloptera: Chauliodinae): implications from a phylogeny combining fossil and extant taxa. PLoS One, 7, €40345.
http://dx.doi.org/10.1371/journal.pone.0040345

Navas, L. (1927) Insectos del Museo de Paris. 4.a Serie. Brotéria (Zoolégica), 24, 5-33.

Navas, L. (1936) Comunicaciones entomologicas. 19. Insectos de Madagascar. Tercera [III] serie. Revista de la [Real]
Academia de Ciencias Exactas Fisico-Quimicas y Naturales de Zaragoza, 1 (19), 100-110.

Oswald, J.D. (2012) Neuropterida Species of the World. Version 9.0. http://lacewing.tamu.edu/Species-Catalogue/ (accessed 26
November 2012)

Paulian, R. (1951) Fauna des eaux douces de Madagascar. Plécoptéres et Mégalopteres. Mémoires de [’'Institut Scientifique de
Madagascar, (A), 6, 53—61.

Penny, N.D. (1999) Madachauliodes ranomafana, a new Madagascan species of Chauliodinae (Megaloptera: Corydalidae),
with a key to the world genera of Chauliodinae. Entomological News, 110, 193-220.

Vences, M., Wollenberg, K.C., Vieites, D.R. & Lees, D.C. (2009) Madagascar as a model region of species diversification.
Trends in Ecology and Evolution, 24, 456—465.
http://dx.doi.org/10.1016/j.tree.2009.03.011

Yang, D. & Liu, X.Y. (2010) Fauna Sinica, Insecta. Vol. 51. Megaloptera. Science Press, Beijing, pp. 457.

Yoder, A.D. & Nowak, M.D. (2006) Has vicariance or dispersal been the predominant biogeographic force in Madagascar?
Only time will tell. Annual Review of Ecology, Evolution and Systematics, 37, 405-431.
http://dx.doi.org/10.1146/annurev.ecolsys.37.091305.110239

336 - Zootaxa 3796 (2) © 2014 Magnolia Press LIU ET AL.


http://dx.doi.org/10.1146/annurev.ecolsys.37.091305.110239
http://dx.doi.org/10.1146/annurev.ecolsys.37.091305.110239
http://dx.doi.org/10.1111/j.1365-3113.2007.00396.x
http://dx.doi.org/10.1111/j.1365-3113.2007.00396.x
http://dx.doi.org/10.1371/journal.pone.0040345
http://dx.doi.org/10.1016/j.tree.2009.03.011
http://dx.doi.org/10.1016/j.tree.2009.03.011

	Abstract
	Introduction
	Materials and methods
	Key to species of Madachauliodes
	Madachauliodes bicuspidatus Liu, Price & Hayashi, sp. nov.
	Madachauliodes ranomafana Penny
	Madachauliodes torrentialis Paulian
	Genus Haplosialis Navás
	Haplosialis afra (Navás)
	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




