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Introduction
NymphonellatapetisOhshima,１９２７isapycnogonid

endoparasiticonsomebivalvesinitslarvalandjuvenile
stages.AfterthefirstdiscoveryfromtheHakataBay,
Fukuokain１９２６,therewerescatteredandsparse
recordsfrom severalplacesinJapanbefore２００７
(Miyazakietal.,２０１０).InApril２００７,N.tapetisappeared
suddenlyinbivalvesontheBanzuTidalFlatintheTokyo
Bayonaverylargescale,whichhasresultedinserious
damagetothebivalvesintheareatodate(Taruetal.,
２００７;Miyazakietal.,２０１０).

In１９３９,severalspecimensofNymphonellawere
collectedfromthebayofBanylus-sur-MerontheFrench
Mediterranean coast.They were very similarto
JapaneseN.tapetisinmorphology,andLeCalves(１９５０)
identifiedthemasaMediterraneanformofN.tapetis.
GuilleandSoyer(１９６７),however,describedthistaxon
asanew species,N.lecalvezi,basedonadditional
specimensfrom thesamelocality.Althoughthese
authorsinsistedthattheratioofpalpalsegmentlength
andthenumberofdenticulationsonthecompound
spinesoftheovigerswereevidentcharacteristicsby
whichtodistinguishtheMediterraneanspeciesfromthe
Japaneseone,someauthorsmaintainedtheidentityof
theMediterraneanspecimensasN.tapetis(DeHaro,
１９７８;Arnaud,１９８８;Munilla,１９９３;MunillaandSan
Vicente,２０００).In“Pycnobase”,anonlinedatabaseof
worldpycnogonidtaxa,N.lecalveziisacceptedasa
synonymofN.tapetis(BamberandElNagar,２０１０),but
therehavebeennodetailedcomparisonsbetweenthe
JapaneseandtheMediterraneantaxa.Meanwhile,Stock
(１９５９)establishedN.lambertensisfromSouthAfrican
waters,whichisdistinguishedfromothermembersof
Nymphonellabasedmainlyonthepresenceoftubercles
andprojectionsinsometrunkandappendageparts,and
theshorterproboscis.
Inthepresentstudy,theauthorexaminedtheabove-

mentionedcharacteristicsinspecimensfromtheTokyo

Bay,andcomparedthemwiththoseofspecimensfrom
theMediterraneaninordertodeterminethespecies
validityofN.lecalvezi.

MaterialsandMethods
Asemi-monthlycollectionofadultNymphonella

tapetisfromtheBanzuTidalFlathasbeenmadesince
June２００８bythestaffoftheTokyoBayFisheries
Laboratory, Chiba Prefectural Fisheries Research
Center.Theykindlypermittedmetoexaminethe
specimens.Thelengthofpalpalsegmentswasmeasured
underalightmicroscope.Thenumberofdenticulations
onthecompoundspinesoftheovigerwascountedusing
scanningelectronmicroscopy(SEM)afteraconven-
tionalprocess.

ResultsandDiscussion
Palpalsegmentlength
AccordingtoGuilleandSoyer(１９６７),basedon

measurementofthepalpalsegmentlengthofnine
Mediterranean specimens,the ratio between the
seventhsegmentlengthandthesixthsegmentlength
(７th/６th)was calculated as１.９６±０.１５(１.６６–２.１)
(average±SD(range)),andthe７th/８thwas１.６０±０.１２
(１.４２–１.８５).GuilleandSoyer(１９６７)calculatedvaluesfor
bothratiosoftheJapaneseform as１.５and１.５by
measurementoftheonedrawingofthemalepalpin
Ohshima(１９３５),andconsideredthatthedifferenceof
thevalueswassufficientevidencetoestablishanew
species.

Iexamined１９specimens(１２malesand７females)
ofN.tapetisfromtheTokyoBay.The７th/６thandthe
７th/８thwerecalculatedas１.４５±０.１３(１.２５–１.６５)and
１.３４±０.１４(１.０–１.６)respectively(Table１).Tothedata
setofGuilleandSoyer(１９６７),Iaddedadditionaldata
fromtwospecimensofN.lecalvezifromthedrawingsofa
malefromtheMediterranean(LeCalvez,１９５０)andofa
femalefromtheNamibianwaters(Munilla,１９８８).The
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valuesforthesetworatiosfromtheenhanceddatasetof
N.lecalvezibecame１.９４±０.１５(１.６６–２.１)and１.５８±
０.１３(１.３３–１.８５)respectively(Table１).

ThevaluesforN.tapetisshowaslightdifference
betweenmalesandfemales(Table１).InTable１ofGuille
andSoyer(１９６７),however,theauthorsdidnotshowthe
genderofeachspecimenofN.lecalvezi.
InN.lecalvezi,theseventhpalpalsegmentis

longest,theeighthissecond,andthesixthisthird(７th＞
８th＞６th).AccordingtoGuilleandSoyer(１９６７),the
relationshipinN.tapetiswas７th＞８th＝６th,butinthe
presentstudy,itwasfoundtobe７th＞８th＞６th.The
valuesofbothspeciesstillshowdifferences(Table１),
butthepresentstudynarrowsthegap.

Denticulationsofovigerouscompoundspines
Nymphonellaspp.havecompoundspineswithpairs

ofdenticulations,onthedistalfoursegmentsoftheadult
ovigers(Fig.１).
GuilleandSoyer(１９６７)showedthatthenumberof

denticulation-pairsofeachspineinN.lecalveziranged
from４to７pairs(６onaverage),whereasOhshima
(１９３５)describedthenumberinN.tapetisasabout８.The
differenceinthenumberofpairswasconsideredtobe
oneofthecharacteristicsbywhichtoestablishN.
lecalveziasanew species(GuilleandSoyer,１９６７).
Munilla(１９８８),however,counted７–９denticulationpairs
intheNamibianspecimenofN.lecalvezi(Table２).

Iexamined４２spinesofN.tapetisfromtheTokyo
Bay,andthenumberofdenticulationpairswas７or８in

malesandfemales(７.５onaverage)(Table２).Thusthe
rangeofthenumberinbothspeciesoverlaps.

Remainingproblems
Althoughthepresentstudyevidentlyweakensthe

validityofN.lecalveziasanewspecies,itevaluatesonly
twomorphologicalcharacteristicsofspecimensfrom
limited localities.Thus the taxonomic conclusion
requires more detailed morphologicalas wellas
molecularanalyses.
Pre-adultstagesoftheMediterraneanNymphonella

havebeenrecordedonlybyLeCalves(１９５０)wheresix
juvenileswerecollectedbyaplanktonlighttrap.Sucha
free-livingmodeseemstobeverycurious,because
larvaeandjuvenilesofJapaneseN.tapetisarealways
endoparasitictobivalves(Ohshima,１９２７;Kikuchi,１９７６;
OgawaandMatsuzaki,１９８５;Taruetal.,２００７;Miyazaki
etal.,２０１０).Therehasbeenlittleinformationonthelife
historyoftheMediterraneanNymphonella,andadetailed
studyisnecessarytoresolvethetaxonomicconfusionof
thegenus.
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Fig.１ Nymphonellatapetis.A.Distalpartofadultmaleovigershowingfoursegmentswithcompoundspines.
SEM.７–１０:７th–１０thsegmentsoftheoviger.Scale＝２００µm.B.Compoundspinewitheightpairsof
denticulations.SEM.Arrowheadsshowdenticulations.Scale＝１０µm.

Table２ Comparisonofthenumberofdenticulationsof
ovigerouscompoundspines.

Numberofdenticulations

７–８(７.５)N.tapetis(n＝４２)
４–９(?)N.lecalvezi(n＝?)

Range(average).Datafromthepresentstudy(N.tapetis),
and Guille and Soyer(１９６７),and Munilla (１９８８)
(N.lecalvezi).

Table１ Comparisonoftheratiosofpalpalsegmentlength.

７th/８th７th/６th
１.３４±０.１４(１.０–１.６)１.４５±０.１３(１.２５–１.６５)N.tapetisTotal(n＝１９)
１.３３±０.１７(１.０–１.６)１.４２±０.１４(１.２５–１.６)Males(n＝１２)
１.３７±０.０３(１.３３–１.４２)１.５０±０.０８(１.４–１.６５)Females(n＝７)
１.５８±０.１３(１.３３–１.８５)１.９４±０.１５(１.６６–２.１)N.lecalvezi(n＝１１)

Average±SD(range).Datafromthepresentstudy(N.tapetis),andLe
Calvez(１９５０),GuilleandSoyer(１９６７),andMunilla(１９８８)(N.lecalvezi).
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