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Abstract

A morphological and genetic reassessment of the phylogeny and taxonomy of the dwarf zoarcid fish Lycodes teraoi

Katayama, 1943 indicated that the species, a senior synonym of Lycodes sadoensis Toyoshima & Honma, 1980, should 

be placed in the genus Petroschmidtia. A redescription of P. teraoi is provided, with remarks on its taxonomy. Numerous 

specimens revealed a wide distribution of P. teraoi in the Sea of Japan, as well as in the southern Sea of Okhotsk. 
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Introduction

The genus Lycodes comprises more than 60 nominal species of eelpouts, widespread in the seas of the Northern 

Hemisphere, with only one species—in the Southern. Species of Lycodes differ mainly in meristic and 

morphometric characters, structure of submental crests, lateral line configuration, squamation, pectoral fin shape, 

teeth presence or absence and coloration. Several attempts were made to construct the phylogeny of this group and 

to allocate subgenera within its structure based on morphology (see the overview in Møller & Gravlund 2003) with 

unsatisfactory and contradicting results. Molecular and genetic researches do not include all species of Lycodes, 

and their results do not well coincide with those according to morphological data (Møller & Gravlund 2003; 

Radchenko et al. 2009).

Together with Lycodes sadoensis Toyoshima & Honma, 1980, L. teraoi Katayama, 1943, a dwarf species 

attaining less than 170 mm in total length, has been considered endemic to the Sea of Japan. Both species are 

characterized by very similar body proportions and meristics (total vertebral numbers <90), in addition to a small 

body and short lateral line, reaching only to above the pectoral fin, but have been believed to be distinct on the 

basis of coloration (e.g., dark stripes near tail tip and dark spots on dorsal fin margin in L. sadoensis vs. stripes and 

spots absent in L. teraoi). The very short, anterolateral position of the main line of trunk neuromasts distinguishes 

both species from all other congeners and from most other zoarcids (Toyoshima 1985, Anderson 1994). Both

species are known as “short-body eelpouts”. 

Not only has the phylogenetic relationship between these two dwarf species not been considered from a 

genetic viewpoint, but also their morphology has not been described in detail. In particular, examination of the 

seismosensory system of the head and body, submental crest morphology and body squamation was necessary for 

clarification of the taxonomy of both nominal species, which occupy broadly overlapping areas in the southern Sea 

of Japan, in 150–322 m depth. 

During our taxonomic study of eelpouts from the Sea of Japan and Sea of Okhotsk, the type specimens of L.

teraoi and L. sadoensis were examined, in addition to specimens of the former collected from both regions (Fig. 1). 

Lycodes sadoensis was found to be a junior synonym of L. teraoi. Several specimens identified as Lycodes

uschakovi, recently reported by Ikeda et al. (2007) from the southern Sea of Okhotsk off northern Hokkaido, and a 

juvenile specimen among the syntypes of Lycodes schmidti Gratzianov 1907 were re-identified as L. teraoi.
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vertebral number less than 90. Joined submental crests unite P. teraoi with L. caudimaculatus Matsubara, L. hubbsi

Matsubara, L. japonicus Matsubara & Iwai, L. microporus Toyoshima, L. ocellatus Toyoshima and L. semenovi

Popov, some of the latter also possessing wide gill openings and the pelvic fins located behind the isthmus (L. 

caudimaculatus and L. hubbsi), or being dwarf species (L. japonicus and L. semenovi). Petroschmidtia teraoi can 

be distinguished from all of them by the following characters: lateral line medial (vs. ventral), submental crests 

high (vs. low), and the oral and branchial cavities light (vs. dark brown or blackish).
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APPENDIX 1. Materials examined.

Specimens are deposited in the following institutions: Hokkaido University Museum, Hakodate, Japan (HUMZ); Maizuru 

Fisheries Research Station, Kyoto University, Japan (FAKU); National Museum of Nature and Science, Tsukuba, Japan 

(NSMT-P); Osaka Museum of Natural History, Japan (OMNH); Zoological Institute, Russian Academy of Sciences, 

Saint–Petersburg, Russia (ZIN). 

Petroschmidtia teraoi: Sea of Japan specimens. NSMT-P 18223: lectotype of Lycodes teraoi (male), 163 mm TL, off 

Tsuiyama, Hyogo Pref., about 150 m depth, 2 Apr. 1943; HUMZ 81282–81285, 4 specimens (males), 108–139 mm TL, 

data same as lectotype; HUMZ 65832: holotype of Lycodes sadoensis (male), 143 mm TL; 37°33.5′N, 136°15′E, 235 m

depth, 7 June 1977; HUMZ 65828–65831, 65833: 5 paratypes of L. sadoensis (males), 128–141.5 mm TL, collection data 

same as HUMZ 65832; HUMZ 64826, 1 specimen (sex unknown), 146 mm TL, off Tsuiyama, Hyogo Pref., 16 Jan. 1943;

NSMT-P 64991: 3 specimens (1 male and 2 sex unknown), 151–165 mm TL, 35°57.22′N, 132°37.90′E, 290–292 m depth, 

7 July 2002; NSMT-P 64995: 3 specimens (2 males and 1 sex unknown), 114–150 mm TL, 35°43.1′N, 132°8.5′E, 7 Aug. 

2002; NSMT-P 65821: 2 specimens (1 female and 1 sex unknown), 133–140 mm TL, 35°38.8′N, 130°59.1′E, 229–235 m

depth, 7 Jan. 2002; NSMT-P 78785: 6 specimens (2 males and 4 sex unknown), 135–151 mm TL, 35°53.03′N, 

132°36.33′E, 190–196 m depth, 7 July 2002; NSMT-P 98031: 1 specimen (male), 168 mm TL, 35°51,42′N; 134°42,11′E, 

225 m depth, 6 Mar. 2009; NSMT-P 98032: 2 specimens (males), 152–155.5 mm TL, 35°51.42′N, 134°42.11′E, 225 m

depth, 6 Mar. 2009; NSMT-P 98127: 6 specimens (males), 137–167 mm TL, 35°43.2′N, 132°17′E, 234–236 m depth, 5

Dec. 2009; NSMT-P 98128: 1 specimen (female), 161 mm TL, 35°39.36′N, 132°15.58′E, 208–209 m depth, 5 Dec. 2009; 

NSMT-P 98213: 1 specimen (sex unknown), 142.5 mm TL, 35°44.15′N, 131°7.84′ E, 223–248 m depth, 5 Sep. 2009; 

NSMT-P 98214: 2 specimens (1 male and 1 sex unknown), 132–138 mm TL, 35°43.46′ N, 132°5.83′ E, 251 m depth, 3

Nov. 2009; NSMT-P 99920, 1 specimen (sex unknown), 142 mm TL, 36°19.75′N,132°42.06′E, 318–322 m depth, 15 May 

2009; NSMT-P 99923: 1 specimen (sex unknown), 136 mm TL, 36°17.98′N, 132°43.84′E, 269 m depth, 16 May 2009; 

FAKU 25729, 1 specimen (male), 148.3 mm TL, Wakasa Bay, 14 March 1956; FAKU 130811–130814, 4 specimens (1 

male, 1 female, 2 sex unknown), 110–127 mm TL, off Taiza, Kyoto Pref., 280 m, 19 June 2006,; FAKU 130844, 1 

specimen (sex unknown), 126 mm TL, 35°53.19′N, 135°6.42′E, 231 m depth, 24 July 2006; FAKU 130847, 4 specimens

(sex unknown), 81–120.5 mm TL, 35°53.19′N, 135°9.40′E, 260 m depth, 24 July 2006; FAKU 131141, 8 specimens (4 

males and 4 sex unknown), 118–140 mm TL, 35°53′N, 135°5′E, 11 Apr. 2007; FAKU 131630–131631, 7 specimen (1 

male and 6 sex unknown), 98.5–161 mm TL, off Ine, Kyoto Pref., 210 m depth, 16 June 2008; FAKU 131656–131658, 3 

specimens (2 males and 1 female), 129–156 mm TL, 36°40.03′N, 133°18.14′E, 19 July 2008; FAKU 131931, 1 specimen 
 Zootaxa 3780 (1)  © 2014 Magnolia Press  ·  191PETROSCHMIDTIA TERAOI, PHYLOGENY  &  TAXONOMY

http://dx.doi.org/10.1134/s1063074012020113
http://dx.doi.org/10.1134/s1063074012020113

	Abstract
	Introduction
	Materials and methods
	Phylogenetic status
	Taxonomic remarks
	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




