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Abstract

Chlidoplitis and Megahoplitis are closely related Palaearctic subgenera of the osmiine bee genus Hoplitis (Megachilidae) 

containing nine and two species, respectively. Analysis of female pollen loads and field observations suggest that all spe-

cies are pollen specialists. Whereas the H. (Chlidoplitis) species are probably all narrowly oligolectic and exclusively col-

lect pollen on Allium (Alliaceae), Haplophyllum (Rutaceae), Reseda (Resedaceae), Teucrium (Lamiaceae), Trifolium

(Fabaceae) or Hedysareae (Fabaceae), the H. (Megahoplitis) species show a close affinity to Carduoideae (Asteraceae) as 

pollen hosts. The few data available suggest that the H. (Chlidoplitis) species nest in preexisting insect burrows in the 

ground and use either chewed leaves or mud as nesting material. The nesting biology of the subgenus Megahoplitis re-

mains unknown. The taxonomic revision of the subgenera Chlidoplitis and Megahoplitis revealed the existence of two 

undescribed species: H. (Chlidoplitis) haplophylli spec. nov. from southeastern Central Asia and Hoplitis (Chlidoplitis) 

allii spec. nov. from the Levant. Identification keys for the species of both subgenera are given including the hitherto un-

known male of H. (Megahoplitis) bombiformis. 
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Introduction

Chlidoplitis Griswold and Megahoplitis Tkalců are species-poor subgenera of the osmiine bee genus Hoplitis Klug 
(Megachilidae, Megachilinae, Osmiini). Including species newly described in the present publication, the two 
subgenera contain nine and two species, respectively, which are restricted to the Palaearctic region. A recent 
molecular phylogenetic study of the genus Hoplitis suggests that the subgenera Chlidoplitis and Megahoplitis are 
sister taxa (Sedivy et al., 2013), which is unexpected at first sight as they show few morphological and biological 
similarities. The presumed sister-group relationship, however, is supported by two morphological characters shared 
by the males of most H. (Chlidoplitis) and H. (Megahoplitis) species but rarely found in other Hoplitis taxa, i.e. the 
form of sternum 6, which is medioapically prolonged into a triangular process of varying length (Figs. 2, 18, 20), 
and asymmetric midtarsal segments (Fig. 6), which are extended to spine-like processes in some species.

Over the last few years, a large amount of material of the subgenera Chlidoplitis and Megahoplitis has become 
available, which—in combination with the examination of the name-bearing type material—allowed the 
clarification of the taxonomy of the species and revealed the unknown male of the rare and enigmatic Hoplitis 

(Megahoplitis) bombiformis Zanden. This material also provided the opportunity to assess floral preferences by 
microscopically analysing the pollen contained in the scopal brushes of collected females.

In the present publication, the subgenera Chlidoplitis and Megahoplitis are morphologically diagnosed, the 
current knowledge on their pollen hosts and nesting biology is summarized, the species are revised, two new H.

(Chlidoplitis) species are described and identification keys including all species of the two subgenera are given. 
Morphological terminology follows Michener (2007) including definitions for body measurements. Measurements 
to the nearest 0.1mm or 0.5mm (for body length) were taken using an ocular micrometer on an Olympus VMT 
stereomicroscope. Photomicrographs were taken with the digital microscope Keyence VHX-2000. To assess the 
pollen hosts of the species, scopal pollen contents of all available females were analysed by light microscopy 
applying the method of Sedivy et al. (2008).
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Izmir, 19.6.1998; Malatya: Erkenek, 60km SW Malatya, 9.7.1997, 26.6.2000; Van: Bozyaka Köy, 22.7.1997; 
Tevekli, 23.7.1997.

Literature records. ALGERIA: Sétif (Zanden, 1991b).
Distribution. Northern Africa (Morocco, Algeria); Greece to easternmost Turkey and southwestern Iran; 

Levant (Syria). 
Pollen hosts. Probably oligolectic on Carduoideae (Asteraceae): all 11 pollen loads (7 localities, 4 countries) 

analyzed so far exclusively consisted of pollen of Centaurea and thistles. Flower records: Centaurea diluta, C. 

solstitialis, C. spinosa (label records).
Nesting biology. Unknown.

Key to the species of Hoplitis (Megahoplitis)

Females

1 Pilosity of body yellowish-brown to white (Fig. 16). Scopa orange. Marginal zones of terga 1–5 with cream-coloured to white 

hair bands, which may be interrupted on terga 1–3. Wings slightly darkened. Body length 12.5–15mm.  . . . . . Hoplitis tigrina

1* Pilosity of body dark brown to blackish (Fig. 19). Scopa black. Marginal zones of terga without hair bands. Wings strongly 

darkened. Body length 16–18mm. Hoplitis bombiformis

Males

1 Third antennal segment of normal shape. Basal zone of propodeum shagreened. Tarsal segments 2–4 of middle leg only 

weakly asymmetric. Tergum 6 without lateral tooth and without longitudinal keel. Lateral tooth of tergum 7 well developed, 

one third to almost half as long as middle tooth, which is unkeeled and slightly longer than the maximal width at its base (Fig. 

17). Tergal discs covered with yellowish-brown hairs, which are about as long as the yellowish-white hairs that form the dis-

tinct apical hair bands. Medioapical process of sternum 6 without long hairs on its ventral side (Fig. 18). Apex of gonoforceps 

and penis valve only microscopically haired. Body length 12.5–15mm.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Hoplitis tigrina

1* Lower margin of third antennal segment slightly projecting basally. Basal zone of propodeum polished. Tarsal segments 2–4 of 

middle leg distinctly asymmetric, lateroapically prolonged into rounded spine-like process. Tergum 6 with short rounded lat-

eral tooth and medioapically with short longitudinal keel. Lateral tooth of tergum 7 poorly developed, much shorter than mid-

dle tooth, which is distinctly keeled longitudinally and shorter than the maximal width at its base. Tergal discs covered with 

yellowish-brown hairs, which are longer than the yellowish-white hairs that form the rather indistinct apical hair bands. 

Medioapical process of sternum 6 covered with long hairs on its ventral side (Fig. 12). Apex of gonoforceps densely haired, 

penis valve laterally ciliated with long hairs. Body length 18mm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Hoplitis bombiformis

Acknowledgments

M. Schwarz (Ansfelden) and F. Gusenleitner (Oberösterreichisches Landesmuseum Linz) loaned a large amount of 
material of Chlidoplitis and Megahoplitis for study. C. Praz (University of Neuchâtel) and C. Sedivy (ETH Zurich) 
participated in excursions to Jordan and northern Africa. H. Baur (Natural History Museum Bern) kindly provided 
access to a digital imaging system for taking photomicrographs. C. Rasmussen and an anonymous reviewer made 
valuable comments on the manuscript.

Literature

Benoist, R. (1927) Hyménoptères mellifères nouveaux du Maroc. Bulletin de la Société des Sciences Naturelles du Maroc, 7, 
169–174.

Benoist, R. (1934) Descriptions d’espèces nouvelles paléarctiques d’hyménoptères mellifères. Bulletin de la Société 

Entomologique de France, 39, 158–160.
Dours, L. (1873) Hyménoptères du bassin méditerranéen. Andrena (suite). Revue et Magasin de Zoologie Pure et Appliqué, Ser. 

3, 1, 274–325.
Friese, H. (1899) Neue palaearktische Sammelbienen. Entomologische Nachrichten, 25, 321–346.
Griswold, T.L. & Michener, C.D. (1998) The classification of the Osmiini of the Eastern Hemisphere (Hymenoptera, 

Megachilidae). Journal of the Kansas Entomological Society, 70, 207–253.
 Zootaxa 3765 (2)  © 2014 Magnolia Press  ·  173OSMIINE BEES OF HOPLITIS (CHLIDOPLITIS) AND H. (MEGAHOPLITIS)



Mauss, V., Müller, A. & Yildirim, E. (2010) First contribution to the bionomics of the pollen wasp Ceramius palaestinensis

(Giordani Soika 1957) (Hymenoptera, Vespidae, Masarinae) in Turkey. Entomological Science, 13, 42–59. 
http://dx.doi.org/10.1111/j.1479-8298.2010.00370.x

Mavromoustakis, G.A. (1939) Some bees from Palestine (Hymenoptera, Apoidea). The Annals and Magazine of Natural 

History (London), Ser. 11, 3, 225–230.
Michener, C.D. (2007) The bees of the world (second edition). Johns Hopkins University Press, Baltimore and London, 953 pp.
Morawitz, F. (1871) Neue suedeuropaeische Bienen. Horae Societatis Entomologicae Rossicae, 8, 201–231.
Morice, F.D. (1901) Illustrations of the 6th male ventral segment in 17 Osmia-species of the adunca-group, with a note on the 

synonymy of four species, and descriptions of four which seem new. Transactions of the Entomological Society of London, 
1901, 161–178.

Müller, A. (2013) Palaearctic Osmiine Bees. ETH Zürich. Available from: http://blogs.ethz.ch/osmiini (accessed 22 December 
2013)

Praz, C.J., Müller, A., Danforth, B.N., Griswold, T.L., Widmer, A. & Dorn, S. (2008) Phylogeny and biogeography of bees of 
the tribe Osmiini (Hymenoptera: Megachilidae). Molecular Phylogenetics and Evolution, 49, 185–197. 
http://dx.doi.org/10.1016/j.ympev.2008.07.005

Sedivy, C., Dorn, S. & Müller, A. (2013) Molecular phylogeny of the bee genus Hoplitis (Megachilidae: Osmiini) - how does 
nesting biology affect biogeography? Zoological Journal of the Linnean Society, 167, 28–42. 
http://dx.doi.org/10.1111/j.1096-3642.2012.00876.x

Sedivy, C., Praz, C.J., Müller, A., Widmer, A. & Dorn, S. (2008) Patterns of host-plant choice in bees of the genus Chelostoma: 
the constraint hypothesis of host-range evolution in bees. Evolution, 62, 2487–2507. 
http://dx.doi.org/10.1111/j.1558-5646.2008.00465.x

Tkalců, B. (1975) Sammelergebnisse der von RNDr. A. Hoffer geleiteten Algerien-Expedition in den Jahren 1971 und 1972 
(Hymenoptera: Apoidea). 1. Teil: Megachilidae. Acta Rerum Naturalium Musei Nationalis Slovaci Bratislava, 21, 165–
190.

Tkalců, B. (1993) Quatre nouveaux sous-genres paléarctiques de la tribu des Osmiini (Hym., Apoidea, Megachilidae). Bulletin 

de la Société Entomologique de Mulhouse, July-September, 55–56.
Ungricht, S., Müller, A. & Dorn, S. (2008) A taxonomic catalogue of the Palaearctic bees of the tribe Osmiini (Hymenoptera: 

Apoidea: Megachilidae). Zootaxa, 1865, 1–253.
Zanden, G. van der (1980) Beitrag zur Kenntnis der türkischen Bauchsammler (Hymenoptera, Aculeata, Megachilidae). 

Faunistische Abhandlungen, 7, 229–235.
Zanden, G. van der (1985) Ergebnisse der Untersuchungen der von R. Benoist beschriebenen Osmia-Arten mit Liste seiner 

Schriften (Hymenoptera, Apoidea, Megachilidae). Reichenbachia, 23, 47–72.
Zanden, G. van der (1990) Nomenklatorische Änderungen für einige paläarktische Arten der Familie Megachilidae (Insecta, 

Hymenoptera, Apoidea). Reichenbachia, 28, 51–54.
Zanden, G. van der (1991a) Neue oder wenig bekannte Arten der Osmiini aus dem paläarktischen Gebiet (Insecta, 

Hymenoptera, Apoidea: Megachilidae). Reichenbachia, 28, 163–171.
Zanden, G. van der (1991b) Neue Arten der paläarktischen Osmiini und einige neue Fälle von Synonymie (Hymenoptera, 

Aculeata, Apoidea, Megachilidae). Linzer Biologische Beiträge, 23, 345–363.
Zanden, G. van der (1992) Neue Arten der paläarktischen Osmiini (Insecta, Hymenoptera, Apoidea, Megachilidae). Linzer 

Biologische Beiträge, 24, 817–827.
Zanden, G. van der (1996) Neue Verbreitungsangaben zu einigen wenig bekannten paläarktischen Bienen-Arten (Insecta, 

Hymenoptera, Apoidea). Linzer Biologische Beiträge, 28, 387–390.
MÜLLER174  ·  Zootaxa 3765 (2)  © 2014 Magnolia Press

http://dx.doi.org/10.1111/j.1479-8298.2010.00370.x
http://dx.doi.org/10.1016/j.ympev.2008.07.005
http://dx.doi.org/10.1111/j.1096-3642.2012.00876.x
http://dx.doi.org/10.1111/j.1096-3642.2012.00876.x
http://dx.doi.org/10.1111/j.1558-5646.2008.00465.x

	Abstract
	Introduction
	Morphological diagnosis of Hoplitis (Chlidoplitis) and H. (Megahoplitis)
	Biology of Hoplitis (Chlidoplitis) and H. (Megahoplitis)
	Subgenus Chlidoplitis Griswold, 1998
	Species accounts
	Hoplitis (Chlidoplitis) haplophylli Müller, spec. nov.
	taenioceras species group
	Hoplitis (Chlidoplitis) loreicornis (Benoist, 1934)
	Hoplitis (Chlidoplitis) lysholmi (Friese, 1899)
	Hoplitis (Chlidoplitis) taenioceras (Benoist, 1927)
	Hoplitis (Chlidoplitis) teucrii (Benoist, 1927)
	heinrichi species group
	Hoplitis (Chlidoplitis) heinrichi Zanden, 1980
	Hoplitis (Chlidoplitis) illustris Zanden, 1992
	onychophora species group
	Hoplitis (Chlidoplitis) allii Müller, spec. nov.
	Hoplitis (Chlidoplitis) onychophora (Mavromoustakis, 1939)
	Key to the species of Hoplitis (Chlidoplitis)
	Subgenus Megahoplitis Tkalců, 1993
	Hoplitis (Megahoplitis) tigrina (Morawitz, 1871)
	Key to the species of Hoplitis (Megahoplitis)
	Acknowledgments
	Literature


<<
  /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




