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Abstract

Three new species of Monodontocerus are described from caves in southern China: M. absens sp. nov. is characterized 

by its cephalic chaetotaxy and the absence of chaetae from the tenaculum; M. mulunensis sp. nov. is characterized by a 

combination of characters including chaetotaxy, foot complex and furca; M. trigrandis sp. nov. is different from other spe-

cies in the formula of dental spines and the reduction of the ungual teeth. A key to the species of Monodontocerus is pro-

vided. Potential diagnostic characters for this genus are proposed. Troglomorphy and interspecific variability are 

discussed. Pseudopores and the dorsal disto-lateral chaeta on the manubrium are introduced as new taxonomic characters 

for Tomocerinae.
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Introduction

In 1955, Yosii described a new genus and species, Monodontocerus modificatus, in the subfamily Tomocerinae, 

characterized by the presence of only one basal tooth on the mucro, rather than two as in most other tomocerids. 

Monodontocerus is so far known only from eastern Asia, with two cave species (M. modificatus from Japan and M. 

odongnyeoensis Park & Lee, 1995 from South Korea) and one edaphic species (M. leqingensis Sun & Liang, 2009 

from eastern China). In the present paper, three new species of Monodontocerus are described from three caves in 

the Guangxi Zhuang Autonomous Region and Guizhou Province, China. All six species of Monodontocerus are 

similar in the shape and formula of dental spines, the number of tibiotarsal spine-like chaetae and the general 

pattern of body chaetotaxy, but can be distinguished by the relative length of the antennae, the dorsal chaetotaxy of 

the head, details of the body chaetotaxy, the shape of the tenent hair, the number of teeth on the claws and the 

number of teeth on mucro.

Unlike some genera (e. g. Tomocerus Nicolet, 1842; Pogonognathellus Paclt, 1944; Tomocerina Yosii, 1955), 

Monodontocerus has seldom been discussed in the literature. Christiansen (1964) considered the generic character 

of Monodontocerus, i. e. the single basal mucronal tooth, of specific value but unworkable at the generic level, a 

point of view reappraised below. The present study suggests that other characters may be of diagnostic value for the 

genus: the shape and formula of dental spines, the number and location of inner tibiotarsal spine-like chaetae, the 

distribution of dorsal scales on the manubrium and the elongation of basal teeth on maxillary lamella 5.

Detailed morphological examination of the new species as well as of several other tomocerids from different 

genera brought to light two new morphological characters on the manubrium potentially useful for the taxonomy of 

Tomocerinae: the size of a dorso-lateral distal chaeta and the number of elements in the dorsal file of pseudopores 

newly discovered on this organ.
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maximum number for Tomoceridae, and do not exhibit a distinct elongation of appendages. However, all of our 

new species have pointed tenent hairs, which is shared by most other troglobitic Entomobryomorpha (Lukic et al., 

2010), and thus may be a troglomorphic adaptation. In addition, the reduction in pigmentation and size of eye patch 

are also related to subterranean habitats. Unlike other Tomoceridae genera present in China, most Monodontocerus

(five out of six) are cave dwellers that could be in the early stages of adaptation to cave life. They are also limited 

to southern China lowlands where the family is poorly represented, in contrast with northern China where other 

Tomoceridae are among the dominant Collembola in ecosystems, without any collected from caves.

Interspecific variation of characters. Although some classical characters for specific identification among 

Tomocerinae (e. g., dental spines, tibiotarsal inner chaetae) appear to be stable in Monodontocerus, others exhibit 

interspecific differences as listed below (Table 2).

In M. absens sp. nov. the interocular macrochaetae have a 2, 1, 2 pattern, while in other species the pattern is 2, 

3. The postocular and posterior macrochaetae are closer to each other in M. absens sp. nov. and M. mulunensis sp. 

nov. and farther apart in other species. The arrangement of the post-marginal chaetae varies as well, especially in 

their presence (M. odongnyeoensis, M. mulunensis sp. nov.) or absence (M. modificatus, M. absens sp. nov.) in the 

medial region of the posterior cephalic margin (character unknown in M. leqingensis and M. trigrandis sp. nov.).

Body chaetotaxy was studied in each species except M. leqingensis. The tergal chaetotaxy from Th. II to Abd. 

II is rather stable among Monodontocerus, except in M. modificatus where a notable reduction of macrochaetae 

occurs on Th. II and Th. III (Yosii, 1956); in M. trigrandis sp. nov. the three middle macrochaetae on Th. II are 

arranged in a triangular pattern. Chaetotaxy is more variable on more posterior segments. On Abd. III, the posterior 

row has either three (M. modificatus, M. mulunensis sp. nov.) or four (other species) macrochaetae; Abd. IV has 

either one (M. modificatus, M. mulunensis sp. nov.) or two anterior macrochaetae and posterior row is either with 

three (M. modificatus) or two (other species) macrochaetae. Abd. V can have two (M. modificatus), three (M. 

odongnyeoensis) or four (other species) macrochaetae.

Manubrial characters. Potential diagnostic characters typically found on the manubrium in Tomoceridae 

include its length relative to the dens, shape and number of lateral chaetae, number and components of the dorsal 

chaetal stripes of chaetae, and the presence or absence of dorsal scales. In our study two new characters have been 

found to be potentially useful. The size of the chaeta located at the dorsal disto-lateral corner of manubrium shows 

considerable variation. In Tomocerus kinoshitai, Tomocerus similis and Tomocerus baudoti it is a minute 

microchaeta, in Tritomurus veles it is as long as the the chaetal stripe macrochaeta, and in Tritomurus falcifer, 

Tomocerus ocreatus, Tomocerus jilinensis, Pogonognathellus flavescens and Monodontocerus modificatus it is 

equal to or slightly smaller than a moderate mesochaeta in the stripe.

The other character is a file of pseudopores external to the chaetae stripe. These pseudopores are 3 in 

Tomocerus baudoti, 11 in Tritomurus veles, 12–16 in Tomocerus ocreatus and 22–25 in Monodontocerus 

modificatus; in Pogonognathellus flavescens they are located more closely to the chaetae stripe and number about 

10. The interspecific variation is larger than the intraspecific one, and therefore, this character may be useful in 

generic differentiation.

Acknowledgments

Thanks are given to Youbang Li who provided us with the specimens of Mulun, to Mingyi Tian who provided us 

with the specimens of Sanhe and to the Mulun NR staff who organized the field trips in the reserve. Sampling in 

Guangxi were part of the World Bank GEF-financed project "Guangxi integrated forestry development and 

conservation", and facilitated by Jin Liu, Anthony Whitten and the Biodiversity Office of the Guangxi Forestry 

Bureau. The China Scholarship Council provided a grant to the first author for studying at MNHN, Paris. The 

project was also supported by the National Natural Sciences Foundation of China (31101622) granted to Dr. Feng 

Zhang.

References

Börner, C. (1901) Űber einige theilweise neue Collembolen aus den Höhlen der Gegend von Letmathe in Westfalen. 
Zoologische Anzeiger, 24, 333–345.
YU ET AL.574  ·  Zootaxa 3768 (5)  © 2014 Magnolia Press



Cassagnau, P. (1958) Faune française des Collemboles VIII. Sur la presence en France du genre Tritomurus Frauenfeld. Notes 
Biospéologiques, 13, 121–124.

Chen, J.X. & Ma, Y.T. (1997) A new species of the genus Tomocerus (s. s.) (Collembola: Tomoceridae) from China. 
Entomotaxonomia, 19, 157–160.

Christiansen, K. (1964) A revision of the Nearctic members of the genus Tomocerus (Collembola: Entomobryidae). Revue 
d'Ecologie et de Biologie du Sol, 1, 668–675.

Deharveng, L. (1983) Morphologie evolutive des Collemboles Neanurinae en particulier de la lignée Neanurienne. Travaux du 
Laboratoire d'Ecobiologie des Arthropodes Edaphiques, Toulouse, 4, 1–63.

Denis, J.R. (1929) Notes sur les Collemboles récoltés dans ses voyages par le Prof. F. Silvestri. Bollettino del Laboratorio Di 
Zoologia Generale E Agraria Della R. Scuola Superiore d'Agricoltura in Portici, 22, 166–180.

Denis, J.R. (1932) Sur la faune française des Aptérygotes. Archives de Zoologie expérimentale et générale, 74, 357–383.
Denis, J.R. (1948) Collemboles d'Indochine. Notes d'Entomologie Chinoise, 12, 183–311.
Fjellberg, A. (1999) The labial palp in Collembola. Zoologischer Anzeiger, 237, 309–330.
Fjellberg, A. (2007) The Collembola of Fennoscandia and Denmark. Part II: Entomobryomorpha and Symphypleona. Fauna 

Entomologica Scandinavica, 42, 1–264. 
http://dx.doi.org/10.1163/ej.9789004157705.i-265.29

Folsom, J.W. (1899) Japanese Collembola. Part II. Proceedings of the American Academy of Arts and Sciences, 34, 261–274. 
http://dx.doi.org/10.2307/20020884

Folsom, J.W. (1913) North American spring-tails of the sub-family Tomocerinae. Proceedings of the United States National 
Museum, 46, 451–472. 
http://dx.doi.org/10.5479/si.00963801.46-2037.451

Jordana, R., Baquero, E., Reboleira, S. & Sendra, A. (2012) Reviews of the genera Schaefferia Absolon, 1900, Deuteraphorura
Absolon, 1901, Plutomurus Yosii, 1956 and the Anurida Laboulbène, 1865 species group without eyes, with the 
description of four new species of cave springtails (Collembola) from Krubera-Voronya cave, Arabika Massif, Abkhazia. 
Terrestrial Arthropod Reviews, 5, 35–85. 
http://dx.doi.org/10.1163/187498312x622430

Kniss, V. & Thibaud, J.M. (1999) Le Genre Plutomurus en Russie et en Georgie (Collembola, Tomocerudae). Revue francaise 
d'Entomologie, 21, 57–64.

Lukić, M., Houssin. C. & Deharveng, L. (2010) A new relictual and highly troglomorphic species of Tomoceridae 
(Collembola) from a deep Croatian cave. Zookeys, 69, 1–16. 
http://dx.doi.org/10.3897/zookeys.69.739

Ma, Y.T. (2011) A new species of Tomocerus (Collembola: Tomoceridae) from China. Zootaxa, 2756, 61–64.
Martynova, E.F. (1969) Springtails of the family Tomoceridae (Collembola) from the fauna of the USSR. Revue d'Entomologie 

de l'URSS, 48, 299–314.
Martynova, E.F. (1977) Springtails of the family Tomoceridae (Collembola) from the fauna of the Far East. Insect Fauna of the 

Far East, 46, 3–16.
Nicolet, H. (1842) Recherches pour servir á l'histoire des Podurelles. Nouveau Mémoires de la Société Helvetique des Sciences 

Naturelles, 6, 1–88.
Paclt, J. (1944) Nomina nova in Collembola. Entomologické listy, 7, 12.
Park, K.H. & Lee, B.H. (1995) Tomocerid Collembola (Insecta) from Korean caves including a new species. The Korean 

Journal of Systematic Zoology, 11, 435–445.
Park, K.H., Bernard, E.C. & Moulton, J.K. (2011) Three new species of Pogonognathellus (Collembola: Tomoceridae) from 

North America. Zootaxa, 3070, 1–14.
Suma, Y. (1981) A new humicolous species of Plutomurus (Collembola, Tomoceridae) from Hokkaido, North Japan. Kontyû, 

49, 502–505.
Tullberg, T. (1871) Förteckning öfver Svenska Podurider. Őfversigt af Kongliga Vetenskaps-Akademiens Förhandlingar, 28, 

143–155.
Wang, T.L., Yu, D.Y. & Zhang, F. (2013) Two new species of Pogonognathellus (Collembola: Tomoceridae) from China, with 

a discussion of East Asian species. Journal of Natural History, 47, 1243–1255. 
http://dx.doi.org/10.1080/00222933.2012.752541

Yosii, R. (1954) Springschwänze des Ozé-Naturschutzgebietes. Scientific Researches of the Ozegahara Moor, 777–830.
Yosii, R. (1955) Meeresinsekten der Tokara Inseln. 4. Collembolen nebst beschreibungen terrestrischer formen. Publications of 

the Seto Marine Biological Laboratory, 4, 379–401.
Sun, Y. & Liang, A.P. (2009) One new species of the genus Monodontocerus (Collembola, Tomoceridae) from China. Acta 

Zootaxonomica Sinica, 34, 32–34.
Yosii, R. (1956) Monographie zur Höhlencollembolen Japans. Contributions from the Biological Laboratory Kyoto University, 

3, 1–109.
Yosii, R. (1967) Studies on the Collembolan family Tomoceridae, with special reference to Japanese forms. Contributions from 

the Biological Laboratory Kyoto University, 20, 1–54.
 Zootaxa 3768 (5)  © 2014 Magnolia Press  ·  575NEW SPECIES OF MONODONTOCERUS FROM CHINA

http://dx.doi.org/10.1163/ej.9789004157705.i-265.29
http://dx.doi.org/10.1163/ej.9789004157705.i-265.29
http://dx.doi.org/10.2307/20020884
http://dx.doi.org/10.2307/20020884
http://dx.doi.org/10.5479/si.00963801.46-2037.451
http://dx.doi.org/10.5479/si.00963801.46-2037.451
http://dx.doi.org/10.1163/187498312x622430
http://dx.doi.org/10.1163/187498312x622430
http://dx.doi.org/10.3897/zookeys.69.739
http://dx.doi.org/10.3897/zookeys.69.739
http://dx.doi.org/10.1080/00222933.2012.752541
http://dx.doi.org/10.1080/00222933.2012.752541

	Abstract
	Introduction
	Material and methods
	Monodontocerus mulunensis sp. nov.
	Monodontocerus trigrandis sp. nov.
	Key to the species of Monodontocerus
	Discussion
	Acknowledgments
	References


<<
  /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




