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Abstract

Sinocyclocheilus brevifinus sp. nov. is described from a subterranean river at Maohedong Village, Guangxi Zhuang Au-
tonomous Region, Southern China. The new species can be distinguished from all congeners in having functional eyes,
last simple dorsal fin ray soft and without serrations along posterior margin, eye diameter small (3.4—5.0 %SL), tip of de-
pressed dorsal fin not reaching vertical at anal fin origin, tip of depressed pelvic fin far from anus, maxillary barbel not
reaching anterior edge of operculum, rostral barbel not reaching posterior edge of operculum, scales of lateral line row
significantly larger than those of scale rows immediately above and below lateral line, and flanks with distinct black spots
and blotches.
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Introduction

Hypogean fishes of the genus Sinocyclocheilus Fang 1936 are endemic to aquatic systems in a karst region of
China. As a group they are characterized as having compressed bodies, well-developed cephalic lateralis systems,
and two pairs of barbels (Zhao & Zhang, 2009). However, many morphological variations of their body form exist
across the multiple species and lineages (Zhao & Zhang 2009). A total of 60 species of Sinocyclocheilus are
currently recognized (Zhao & Zhang 2009; Zhou et al. 2009, 2011; Wu et al. 2010; Zhu et al. 2011, 2012; Zheng et
al. 2013; Gan et al. 2013; Lan et al. 2013; Wang et al. 2014; Li & Li 2014). Species of Sinocyclocheilus, regardless
of their degree of troglobitic habit or their degree of morphological (or other) adaptations for a troglophilic or
troglobitic life cycle, are only found in a narrow karstic area of the Yunnan-Guizhou Plateau and adjacent regions
in southern China, including southern Guizhou, eastern Yunnan, and northern Guangxi Provinces (Zhao & Zhang
2009). All of the species are associated with habitats near entrances of subterranean systems to water bodies of
caves or various karst formations in complete darkness. Thus far, without including the new species described
herein from Guangxi, there have been 26 species of Sinocyclocheilus recorded in Guangxi (Zhou & Zhang 2005;
Wu et al. 2010; Zhu et al. 2011, 2012; Zhen et al. 2013; Gan et al. 2013; Lan et al. 2013; Wang et al. 2014; Li & Li
2014); three species have also been recorded from Hezhou (S. huangtianensis Zhu, Zhu & Lan, S. jii Zhang & Dai,
and S. gracilis Li & Li; Zhao & Zhang 2009; Zhu et al. 2011).

With the unique natural habitat conditions that these species are associated with, species of Sinocyclocheilus,
are hypothesized to have evolved a number of highly specialized and adaptive characters. These vary by species
but include degradation of eyes, loss of pigmentation, well-developed barbels, and in some cases, an elaborate and
well-developed cephalic and body lateralis system. Since the description of Sinocyclocheilus by Fang (1936) there
has been considerable research on the genus. Most investigations have been morphological in nature and
descriptions of new species (Zhao & Zhang 2006); however, some studies have examined and proposed species
relationships (Chu & Cui 1985; Shan & Yue 1994; Wang & Chen 1989, Xiao et al. 2005; Chen et al. 2009; Meng et
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There are four main groups within Sinocyclocheilus; these include the S.jii group, the S. angularis group, the S.
cyphotergous group and the S. tingi group. These groups are characterized by different morphologies and generally
having separate ranges (Zhao & Zhang 2009). Species of the S. jii group have no serrations on the posterior margin
of the posterior-most unbranched ray of the dorsal fin, a normal eye, a short pectoral fin, and a slightly humped
nuchal region. This group is distributed upriver of the Guijiang and Hejiang rivers, east and north of Guangxi
(Zhao & Zhang 2009). Phylogenetic relationships of only some species of Sinocyclocheilus have been investigated.
This is primarily due to a lack of materials resulting from extremely limited access to the subterranean aquatic
habitats. While the sister group relationships of Sinocyclocheilus brevifinu are unknown, based on the above traits
and species groups outlined by Zhao & Zhang (2009), the species is phenetically most similar to species of the S. jii

group.

Comparative materials

Sinocyclocheilus jii ASIZB 62726, holotype, 123.6 mm SL, Fuchuan County, Guangxi Zhuang Autonomous
Region; PFRI2011001-PFRI2011004, 4, 100.5-139.8 mm SL, Fuchuan County, Guangxi Zhuang
Autonomous Region, China.

Sinocylocheilus guilinensis ASIZB 113753, holotype, 107.3 mm SL, Guilin City, Guangxi Zhuang Autonomous
Region, China; 01060503-01060506, 4, 70.0-76.1 mm SL, Dabu Village, Guilin City, Guangxi Zhuang
Autonomous Region, China.

Sinocylocheilus gracilis PRFRI 201207001, Holotype, 87.1 mm SL; Zhaoping County, Guangxi Zhuang
Autonomous Region, China.

Sinocylocheilus huangtianensis, 201007001-201007003, 3, 74. 9-91.4 mm SL; Huangtian Town, Hezhou City,
Guangxi Zhuang Autonomous Region, China.

Sinocylocheilus macrolepis, IHB 871V455— THB 871V459, 5, 89.6-115.7 mm SL, Libo County, Guizhou
Provience, China.

Sinocylocheilus yishanensis, IHB 810132, 1, 183.4 mm SL, Yizhou City, Guangxi Zhuang Autonomous Region,
China.

Acknowledgements

This study was funded by the Special Fund for Agro-scientific Research in the Public Interest (201348), the Special
Fund for Agro—scientific Research in the Public Interest(2013056—5), the Guangxi Natural Science Foundation of
China (2013GXNSFEA- 053003) and a USA NSF grant to RLM (DEB1021840). C.G. Zhang (Institute of Zoology,
Chinese Academy of Sciences, Beijing), E. Zhang (Institute of Hydrobiology, Chinese Academy of Sciences,
Wuhan) and J. H. Lan (Du’an Fishery Technique Popularization Station, Du’an) provided some species of
Sinocyclocheilus for comparison. We are indebted to E. Zhang and C.G. Zhang for their review of earlier drafts of
the manuscript.

References

Fricke, R. & Eschmeyer, W.N. (2013) Catalog of fishes. Online version, updated 30 April 2013.Available from: http://
researcharchive.calacdemy.org/research/ichthyology/catalog/collection.asp (accessed 31 May 2013)

Chen, S.Y., Zhang, J.G,, Feng, J.G.,, Xiao, H., Li, W.X., Zan, R.G., Zhang, Y.P. (2009) Exploring factors shaping population
genetic structure of the freshwater fish Sinocyclocheilus graham (Teleostei, Cyprinidae). Journal of Fish Biology, 74,
1774-1786.
http://dx.doi.org/10.1111/1.1095-8649.2009.02204.x

Chu, X.L. & Cui, GH. (1985) A revision of Chinese cyprinid genus Sinocyclocheilus with reference to the interspecific
relationships. Acta Zootaxonomica Sinica, 10, 435—441. [in Chinese]

Gan, X., Wu, TJ., Wei, M.L. & Yang, J. (2013) A new blind barbine species, Sinocyclocheilus anshuiensis sp.
nov.(Cypriniformes: Cyprinidae) from Guangxi, China. Zoological Research, 34 (5), 459—463. [in Chinese]

Hubbs, C.L. & Lagler, K.F. (1947) Fishes of the Great Lakes region. Bulletin of the Cranbrook Institute of Sciences, 26, 1-186.

SINOCYCLOCHEILUS BREVIFINUS Zootaxa 3873 (1) © 2014 Magnolia Press - 47


http://dx.doi.org/10.1111/j.1095-8649.2009.02204.x
http://dx.doi.org/10.1111/j.1095-8649.2009.02204.x
http://dx.doi.org/10.1111/j.1095-8649.2009.02204.x

Lan, J.H., Gan, X., Wu, T.J. & Yang, J. (2013) Cave Fishes of Guangxi, China. Science Press, Beijing, pp. 236. [in Chinese]

Li, J. & Li, X.H. (2014) Sinocyclocheilus gracilis, a new species of hypogean fish from Guangxi, South China (Teleostei:
Cypriniformes: Cyprinidae). Ichthyological Exploration of Freshwaters, 24 (3), 249-256.

Li, W.X. & Tao, J.N. (2005) Study on breeding biology of Sinocyclocheilus rhinocerous. Yunnan Agriculture Science, 1, 46. [in
Chinese]

Meng, F.W., Braasch, 1., Phillips, J.B., Lin, X.W.M., Titus, T., Zhang, C.G. & Postlethwait, J.H. (2013) Evolution of the Eye
Transcriptome under constant darkness in Sinocyclocheilus Cavefish. Molecular Biology Evolution, 30 (7), 1527—1543.
http://dx.doi.org/10.1093/molbev/mst079

Shan, X.H. & Yue, P.Q. (1994) The study on phylogeny of the Sinocyclocheilus fishes. Zoological Research, 15, 36-44. [in
Chinese]

Wang, D., Zhao, Y.H., Yang, J.X. & Zhang, C.G. ( 2014) A new cavefish species from Southwest China, Sinocyclocheilus
gracilicaudatus sp. nov. (Teleostei: Cypriniformes: Cyprinidae). Zootaxa, 3768 (5), 583-590.
http://dx.doi.org/10.11646/zootaxa.3768.5.5

Wang, D.Z. & Chen, Y.Y. (1989) Descriptions of three new species of Cyprinidae from Guizhou Province, China
(Cypriniformes: Cyprinidae). Acta Academiae Medicinae Zunyi, 12, 29-34. [in Chinese]

Wu, TJ., Liao, Z.P., Gan, X. & Li, W.X. (2010) Two new species of Sinocyclocheilus in Guangxi, China (Cypriniformes:
Cyprinidae). Journal of Guangxi Normal University, Natural Science Edition, 28, 116—120. [in Chinese]

Xiao, H., Chen, S.Y., Liu, Z.M., Zhang, R.D., Li, W.X., Zan, R.G. & Zhang, Y.P. (2005) Molecular phylogeney of
Sinocyclocheilus (Cypriniformes: Cyprinidae) inferred from mitochondrial DNA sequences. Molecular Phylogenetics and
Evolution, 36 (1), 67-77.
http://dx.doi.org/10.1016/j.ympev.2004.12.007

Zhao, Y.H., Watanabe, K. & Zhang, C.G. (2006) Sinocyclocheilus donglanensis, a new cavefish (Teleostei:Cypriformes) from
Guangxi China. Ichthyological Research, 53, 121-128.
http://dx.doi.org/10.1007/s10228-005-0317-z

Zhao, Y.H. & Zhang, C.G. (2006) Past research and future development on endemic Chinese cavefish of the genus
Sinocyclocheilus (Cypriniformes, Cyprinidae). Acta Zootaxonomica Sinica, 31, 769-777. [in Chinese]

Zhao, Y.H. & Zhang, C.G. (2009) Endemic Fishes of Sinocyclocheilus (Cypriniformes: Cyprinidae) in China-Species Diversity,
Cave Adaptation, Systematics and Zoogeography. Science Press, Beijing, pp. 99—102. [in Chinese]

Zheng, H.F., Xiu, L.H. & Yang, J. (2013) A new species of Barbine genus Sinocyclocheilus (Teleostei: Cyprinidae) from
Zuojiang River drainage in Guangxi, China. Environmental Biology of Fishes, 96, 747-751.
http://dx.doi.org/10.1007/s10641-012-0068-4

Zhou, J., Li, X.Z., Wang, H.X., Hou, X.F., Sun, Z.J., Gao, L. & Zhao, T. (2009) A New Species of Sinocyclocheilus in Guizhou,
China. Sichuan Journal of Zoology, 28, 321-324. [in Chinese]

Zhou, J. & Zhang, C.G. (2005) The Freshwater Fishes of Guangxi, China. Guangxi People Press, Nanning, pp. 259-281. [in
Chinese]

Zhou, J., Liu, Q., Wang, H.X., Yang, L.J., Zhao, D.C., Zhang, T.H. & Hou, X.F. (2011) Description on a New Species of
Sinocyclocheilus in Guizhou. Sichuan Journal of Zoology, 30, 387-390. [in Chinese]

Zhu, D.G. & Zhu, Y. (2012) A new species of the genus Sinocyclocheilus (Cypriniformes, Cyprinidae) from Guangxi, China.
Acta Zootaxonomica Sinica, 37, 222-226. [in Chinese]

Zhu, D.G., Zhu, Y. & Lan, J.H. (2011) Description of a new species of Barbinae, Sinocyclocheilus huangtianensis from China
(Teleostei: Cypinidae). Zoological Research, 32, 204—207. [in Chinese]

48 - Zootaxa 3873 (1) © 2014 Magnolia Press LIET AL.


http://dx.doi.org/10.1093/molbev/mst079
http://dx.doi.org/10.1093/molbev/mst079
http://dx.doi.org/10.11646/zootaxa.3768.5.5
http://dx.doi.org/10.11646/zootaxa.3768.5.5
http://dx.doi.org/10.1016/j.ympev.2004.12.007
http://dx.doi.org/10.1016/j.ympev.2004.12.007
http://dx.doi.org/10.1007/s10228-005-0317-z
http://dx.doi.org/10.1007/s10228-005-0317-z
http://dx.doi.org/10.1007/s10641-012-0068-4
http://dx.doi.org/10.1007/s10641-012-0068-4

	Abstract
	Introduction
	Material and methods
	Sinocyclocheilus brevifinus sp. nov.
	Comparative materials
	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




