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Summary. The first description of a pupa of the genus Kaluginia Makarchenko is pro-
vided. Pupa of this genus is characterized by almost all diagnostic features of the genus 
Boreoheptagyia Brundin, with the exception of the structure of the frontal ocular field of the 
head, where there are long frontal setae on the prefrons are present. All known Boreoheptagyia 
species without frontal setae on the head.   
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Резюме. По материалу из бассейна р. Амур описана куколка рода Kaluginia Makar-

chenko. Большинство диагностических признаков этого рода сходно с таковыми рода 
Boreoheptagyia Brundin, за исключением вооружения фронтального поля головы, где на 
префронсе имеются две длинные щетинки. Все известные виды Boreoheptagyia без 
фронтальных щетинок на голове. 
 

INTRODUCTION 
 
The genus Kaluginia Makarchenko, 1987 was established with the description of K. le-

betiformis Makarchenko, 1987 by adult male from the south part of Sakhalin Island (Makar-
chenko, 1987). Later this species was redescribed by adult male from South Korea and the 
Amur River basin with using of both morphological and DNA barcoding data, and as a result,  
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two subspecies were allocated – K. lebeteformis lebetiformis Makarchenko for specimens 
from the Russian Far East and K. lebetiformis koreana Makarchenko for specimens from 
South Korea (Makarchenko et al.,  2018, 2020). The immature stages for these subspecies and 
the genus Kaluginia were not known. After the last publication on taxonomy of the genus 
Kaluginia (Makarchenko et al.,  2020), N.M. Yavorskaya found in the bottom samples from 
Pihtsa River of the Amur River basin mature pupa (male) of K. lebeteformis lebetiformis, after 
which it became possible for the first time to make a description of the pupa for the genus 
Kaluginia. We provide this description below. 

 
MATERIAL AND METHODS 

 
The material was preserved in 70% ethanol, and slide-mounted in polyvinyl lactophenol 

following the recommendations of Moubayed and Langton (2019). The terminology follows 
Sæther (1980).  

Material is deposited in the Laboratory of Freshwater Hydrobiology of the Federal Scien-
tific Center of the East Asia Terrestrial Biodiversity (Vladivostok). 

 
DESCRIPTION 

 
Kaluginia lebetiformis lebetiformis Makarchenko, 1987 
Figs 1–6 

Kaluginia lebetiformis Makarchenko, 1987: 786, 2006: 266; Oliver, 1989: 134; Ashe & 
Connor, 2009: 291; Makarchenko et al., 2018: 28, fig. 4 (partim). 

Kaluginia lebetiformis lebetiformis: Makarchenko et al., 2020: 21, fig. 1–3, 6–8. 

MATERIAL EXAMINED. Russia: Khabarovsk Territory, Nanaisky District, Anyuisky 
National Park, Pihtsa River (tributary of Gassi Lake), Amur River basin, 48.47.804o N, 
136.47.027o E, 21.V 2019, 1 mature pupa of male, leg. N. Yavorskaya. 

DESCRIPTION. Pupa (n=1). Total length 3.7 mm. Exuviae with brown cephalothorax 
and brownish abdomen.  

Cepalothorax. Frontal apotome without warts, with small conical cephalic tubercles, 16 
μm long. Two dark brown and long (152–164 μm) frontal setae are present on prefrons (Fig. 
1). Thorax dorsally strongly granulated in the anterior two-thirds, wrinkled in the posterior 
third (Fig. 2). Thoracic horn strongly sclerotized, from dark brown to black, triangular, 124 
μm long and 64–68 μm width in basal part, covered with hairlike setae, 4–6 μm long (Fig. 3). 
Three precorneals, 28–76 μm long, 2 median and 2 lateral antepronotals, 48–64 μm long, 2 
dorsocentrals are present. 

Abdomen. Tergite I and tergite IX without shagreen. Tergites II–VIII with median and 
lateral shagreen of spinules, but shagreen on tergite II less intense (Figs. 4–5). Sternites without 
shagreen. Tergites and sternites without posterior spines. Apophyses normal developed (Fig. 
5). Tergites I–VII with 5 dordsal setae, tergite VIII with 1 dorsal seta. Segment I with 2 pairs, 
segments II–VIII with 4 pairs of  hairlike lateral setae, 32–98 μm long. Anal lobe broad, with 3 
strong, apically hooked anal macrosetae, 80–88 μm long; also with 3 dorsomedial and 1 ven-
tromedial setae, 44–52 μm long. Male genital sac broad, strongly extended beyond anal lobe 
and apex curved dorsally (Fig. 6). 

REMARKS. Pupa of K. lebetiformis lebetiformis is a typical for representatives of the 
tribe Boreoheptagyiini, for which the pupa was previously known only to the genus Boreohep-
tagyia Brundin. Most of the features of K. lebetiformis lebetiformis, and the genus Kaluginia,  
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are very similar or the same to those of Boreoheptagyia (Oliver, 1986). We found only one 
significant diagnostic feature that distinguishes these two genera. Pupa of Kaluginia with 2 
long dark brown cephalic frontal setae on the prefrons (Fig. 1). All known Boreoheptagyia 
species without frontal setae on the head (Oliver, 1986).  

 
Figs 1–6. Pupa of Kaluginia lebetiformis lebetiformis Makarchenko. 1 – frontal apotome 

and ocular field; 2 – anterior part of thorax, lateral view; 3 – thoracic horn; 4 – tergites I–II;  
5 – tergites II–IV; 6 – tergites VII–VIII and anal segment. FS – frontal setae. 
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ECOLOGY. Pupa was collected on pebble gravel ground, partially covered with algae at 

a water temperature of 7ºС and with high speed water. 
 

ACKNOWLEDGMENTS 
 

We are grateful to Dr. R.S. Andronova, S.S. Kirillin, A.B. Korzhak, A.V. Gotvanskii, 
S.S. Pelmenev and A.S. Moskalsky from Joint Directorate of State Natural Reserves and 
National Parks of Khabarovsk Territory “Zapovednoye Priamurye” for support of investi-
gations in the Anyuisky National Park. 

 
REFERENCES 

 
Ashe, P. & O’Connor, J.P. 2009. A World Catalogue of Chironomidae (Diptera). Part 1. 

Buchonommyiinae, Chilenomeiinae, Podonominae, Aphroteniinae, Tanypodinae, 
Usambaromyiinae, Diamesinae, Prodiamesinae and Telmatogetoninae. Irish Bio-
geographical Society & National Museum of Ireland, Dublin. 445 pp. 

Makarchenko, E.A. 1987. Kaluginia lebetiformis gen. et sp. n. (Diptera, Chironomidae, 
Diamesinae) from southern Sakhalin. Zoological Journal, 66: 784–786. [In Russian] 

Makarchenko, E.A. 2006. 3. Subfamily Diamesinae. P. 253–276, 468–480, 607–621. In: 
Lelei, A.S. (Ed.). Key-book of insects of the Russian Far East. Vol. 6. Diptera and 
Siphonaptera. Part 4. Dalnauka, Vladivostok. [In Russian] 

Makarchenko, E.A., Semenchenko, A.A., Kang, H. & Bae, Y. J. 2018. Morphological redes-
cription and DNA bar-coding of Kaluginia lebetiformis Makarchenko, 1987 (Diptera: 
Chironomidae, Diamesinae) from South Korea. Far Eastern Entomologist, 367: 26–32. 
DOI: https://doi.org/10.25221/fee.367.4  

Makarchenko, E.A., Rumyantseva, A.Yu. & Yavorskaya, N.M. 2020. New data on taxonomy 
and distribution of  Kaluginia lebetiformis Makarchenko, 1987 (Diptera: Chironomidae, 
Diamesinae) from East Asia. Far Eastern Entomologist, 399: 19–28. DOI: 
https://doi.org/10.25221/fee.399.3   

Moubayed, J., Langton, P.H. 2019. Chaetocladius berythensis sp.n ., C. callauensis sp.n ., C. 
guardiolei sp.n. and C. parerai sp.n., four relict species inhabiting glacial springs and 
streams in Eastern Pyrenees and Lebanon (Diptera: Chironomidae). CHIRONOMUS 
Journal of Chironomidae Research, 32: 42–59. 

Oliver, D.R. 1986. 7. The pupae of Diamesinae (Diptera, Chironomidae) of the Holarctic 
region. - Keys and diagnoses. Entomologica scandinavica, Suppl. 28: 119–137. 

Oliver, D.R. 1989. 7. The adult males of Diamesinae (Diptera, Chironomidae) of the Ho-
larctic region. - Keys and diagnoses. Entomologica scandinavica, Suppl. 34: 129–154. 

Sæther, O.A. 1980. Glossary of chironomid morphology terminology (Diptera, Chironomi-
dae). Entomologica scandinavica, Suppl. 14: 1–51. 

 
 
 
 
 
 
 
 
 

 
24 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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 1.50000
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




