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ABSTRACT  

Intestinalciliate compositionsinfecalsamplesfrom zoo－keptAsian and  
Africanelephantswereexamjned．Asaresult，elevennewspeciesbelonglngtOthe  
genus Trな，lumaria were recognized．Four ofthe new speCleS POSSeSS both  
honeycomb－1ikethickske］etalplatesandbroadlinearskeletons，1ikeTlhamertonii  

Hoare，1937and T．selenica Latteuret al．，1970known up to this tjme，and  
resemble thelatter speCleSin anteriorlocation of micronuclei・However，T・  
longlnuCleata n・Sp・and T・nuCleocaudaLa n・Sp POSSeSSlong macronuc】ei，With  
posterior ends curved ventrally or straight and extendinglntO the taillobe，  
respeCtively；T・aSh7ttCan・Sp・ha＄tWObulb－1ikeandonecylindricalcaudalia；and  

hill－1ikecaudaliaofThefeゆscicuLatan．sp．areclearlycharacteristicinsize・Six  

newspeciespossessthinlightskeletalplateandslenderlinearskeletonshowing  
vertebra－1ikestructure，reSpeCtively；T．antisn．sp．1SSmallinbodysizeandhasa  
micronucleusinthe center of macronucleus，Whereas the other speCleS have  
micronucleilocatedanteriorly；T．doLi陶rmisn．sp．ischaracterizedbyanteriorly  
hookedmacrormcleus；T．acutEcauda拍n．SP．hasatrlangulartai1lobe；T・  
n・Sp・rK）SSeSSeSanterOLdorsaland ventra）caudalia directedup and downward・  
AnteroLdorsalcaudaliumofT・OViluZn・Sp・andventralcaudaliumofT・  
n・SP・areShiftedupwardandtotheleft，reSpeCtively・Theothernew speCleS，T・  
poLianskiin．sp．is characterized by a combination of heavy honeycomb－1ike  
skeletalplateandvertebraLlikelinearskeletonaswellasposteriorlocationofthe  
micronucleus．  
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NEWTR］PLUMARLASPECIESOFELEPHANTS  

INTROI）UCTION  
Pecu］iar ciliates belonglng tO the order Entodiniomorphidaincluding  

Archistomatina，Blepharocorythina and Entodiniomorphina（Smal1and Lynn  
1985）areknowntoinhabittheintestina11umenofvariouslargeherbivores，SuCh  
as ruminants，horses，hippopotamuses，rhinoceroses，taplrS and elephants  
（Ogimoto andlmai1981）▲InAsian and African elephants，25species jn the  

SeVeralfamilies，SuCh as Buetschliidae，Blepharocorythidae，Cycloposthiidae，  
Polydjniellidae，Ophryoscolecidae，andParaisotrichidae，havebeendescribedup  
tothistime（EloffandvanHoven1980；Kofoid1935；Latteur1966，1967；Latteur  

andBousez1970；MandalandChoudhury1983；WoIska1967，1968，1970，1986）．  
TworepresentativesofthecycloposthiidgenusTyわIumaria，Thamertonii  

Hoare，1937andT．selefdcaLatteuretal．，1970，havebeenreportedfromAfrican  
elephants，and theformer speciesis alsoknown fromIndian and white rhinos  
（Hoare1937，ⅥmHovenetal．1987）．Thispaperdescrit光Selevennewspeciesof  

【he genus77・わIumarla foundin feces of bothAsian，El甲has maximus，and  
African，Lo．rodonta少icanLZ，elephants．   

MATERIALSANDMETHODS  
SamplesoffecesexaminedwereobtainedfromthreeAsianelephantSkept  

inKievzoo（EuropeanstudbookNo．7002），Moscowzoo（EuropeanStudbookNo．  
8001）and Berlin Tierpark（European studbook No．8507），and one Afriean  

elephantkeptin Moscow zoo．For the purposeofidentification，10％（V／V）  
formalinsolutjoncontainingO．06％（W／V）methylBreenandO．8％（W／V）sodium  

Chloride（0gimotoandlmai1981）wasaddedtothesamevolumeoffecalsample，  
AdropofglyceroIwasaddedto adropofthe sampleonaglass slidebefore  
examination・In someinstancesslides wereput asidefor afew hours to make  
Ciliatesmorelucid・Todeterminetheaveragebodysizeofnewspecies，25cells  

WeremeaSuredusingacalibratemicrometer．Sizeisindicatedasmean±Standard  

deviation，andthe rangeisindicatedinparentheses．Apartofthe formalnxed  
SamPlewaswashedwithdistilledwaterandpost－fixedwith2％（W／V）osmium  
te［roxide aqueous solutionfor2hrs underaroom temperature，WaShedwith  
distil】edwater坑vetimes，dehydratedwithaseriesofethanol，freeze－dried，then  
COatedwithgoldinasputtercoaterandexaminedwithaJSM6100SEM（JEOL，  
Tokyo）．  

Terminology usedis mainlyln aCCOrdance withthat applied by Hsiung  
（1930）totheothercycloposthiidgenera．However，theskeleta】structuresituated  
JuSt below the pe11icle we called the outer skeletalplate and theinner  
longitudinallyarrangedskeletalstruCturethelinearskeleton．  
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RESUIJS  

Allexaminedanimalswerewild－borneandpossessedna［iveciliatefhunae，  
despitethelong－termincaptlVity・AsianelephantfromKievhadonlyoneofthe  
newspeCleS，theonesfromMoscowandBerlinhad伍veandeightnewspeCleS，  
respectively・TwonewtrlPlumariidswerealsofoundintheAfricanelephantfrom  
Moscowzoo，nOLumariaselenicawasrecordedfroma】lanirr［als．  
Since the genusiden山ication available so faris based only onthe  

descnptlOnOfT・hamertonii，furthercharacteristicsofthegenusTrわIumariais  
alsodescribedfo】lowedbynewspeciesdescnptlOnS・  

GenusT＞桓Iumarian，Charact．  
Fami1y CycIoposthiidae・Body elongated，uSuallyrectangular，COmPreSSed  

laterally・Threecaudalialocatedpostero－Ventra）1y，pOSterO－dorsal1yandantero－  

dorsally，uSually angledtothelongitudinalaxisofthe body．Belowposterior  
Caudaliabodyformsatai1lobe・Cleardorsalgrooveonthelef（Sideofthebody，  
Right－dorsalorsomeadditionallongitudinaLgroovesmaybepresentdependjngon  
numberofsectionsoftheouterske］etalplate，Whichsurroundsthesubsuぬceof  
the body・lmerlinear skeletonliesalong theleft dorsalgroove，inthe gap  
between the marglnS Of skeletal plate，1eft to macronucleus・Elongated  
macron11Cleus on the right side of dorsalcaudalia．Contractile vacuoles on  

longitudinalrowlocatedlefttomacronucleus，betweendorsalcaudalia．  

Typespecies：TYゆIumariahamerEoniiHoare，1937．  

打わJ昆椚drfdわ〝gJ〃〟CJedぬn．SP．  

（Figs．1，12，13）  

Description：Bodyrectangular．Bodylength9O．3±12．0（72Ll12）岬l，Width  
36・2±5・3（30－49）Llm，lengthtowidthratio2．5土0．3（2．lA3．1）．Onelongitudinal  
grooveleft dorsally，Tai1lobe rather smalland nattened・Outer skeletalplate  

heavyandthick，withpolygonalhoneycomb－1ikestructure．Innerlinearskeleton  
extendingfromtheanteriorendofthebodytopostero－dorsalcaudalium，taPerlng  
POSteriorly・Its anterior third relatively broad with honeycomb－1ike structure・  
Caudaliaarerelativelylargeandsimilarin shapeandsjze，withbulb－1ikelips・  
Posteriorendofrod－Shapedmacronucleuscurvedventrally，eXtendingbelowthe  
postero－dorsalcaudalium．Micronucleuslocated at anterior one－SeVenth of  

macronucleus．Threetofourcontractilevacuolesinarow．   

Type host andlocality：Asianelephant．ELq）hLIS maXimus，from Berlin  

TierparkandMoscowzoo．   
Typematerial＝No・1E－4depositedintheZool（｝glCalTnstitute，KleV，Ukraine・   

EtymoIogy：Tr4）lumaT’talongiTuiCLeataisnamedafteritslongmacronucleus．  
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NEWTRIPLUMARIASPECIESOFELEPHANTS  

Remarks＝ThespeCleSCloselyresemblesbothT・SelenicaaJldT・hamertonEiin  
presenceofheavyskeletalplateandhoneycomb－1ikestructureoflinear  
skeleton．Like the former speCleS，it fOSSeSSeS anteriorlylocated  
micronucleus．However，thisnewspeCieshasasmallerandslenderbody・  
andmacronucleusinpeculiarshapeeXtendingbelowthepostero－dorsal  
caudalium，  

r巧フJ脚IdrJα乃〟CJg∂Cd此わねn・Sp・  

（Figs．2，14）  

Description：Bodyrectangular．Bodylength174・0±22・5（135－220）pn・  

width92．2±11．6（7l－131）LLm，1engthtowidthratiol・9±0・l（1・6r2・1）・Wthleft  
dorsallongitudinalgroove・Taillobebroadandshort，Withflattenedend・Heavy  
skeletalplatewithhoneycomb－1ikestructure・Linearskeletonfromtheanterior  
endofthebodytothetwo－thirdsofbodylength，taPenngPOSteriorly・Itsanterior  
third relatively broad，and has the same structure as the plate・RespeCtive  

cylindricalcaudalia similarin size，withmanylongitudinalfolds・Rod－Shaped  

macronucleusstraight，itsposteriorendextendsintothetaillobe・Micronucleus  
Locatednearto theanteriorone－SeVenthofmacronucleus，Fourtosixcontractile  
vacuolesjnarow．   

Typehostandlocality：Africanelephant，Loxodonfa少ica闇，inMoscowzoo・   
Typematerial：No▲AE－3depositedintheZoologlCalInstitute・Kiev，Ukraine   
Etymology：7y桓Iumaria nucleocau血1ais named afterits macronucleus  
extendinglntOthetaillobe・   

Remark5＝This species closely resembles T・hamertonii，T・SeZenicaand T・  

′onginucLeatainpresence ofheavy skeletalplate andhoneycomb－1ike  
structureoflinearskeleton・Straightmacronucleusisalsosimilartothose  
ofT．hamertoniiandT・Selenica，andthepositionofmicronucleussimilar  
to thatin T．selenica andTlonglnuC］eaEa・However，neW SPeCies has  

broaderbody，anditsmacronucleusextendsintothetaillobe・  

打¢山肌直射脚融通n・Sp・  

（Figs．3，15）  

Description：Bodyrectangular・BodylengthlO9・1±10・9（84－134）匹m，  

width47．2±5．4（33－56）岬l，1ength to widthratio2・3 ±0・2（2・0－2・6）・  
Longitudinalgroovesatthelef［andrightdorsalsidesofthebody・Tai1lobewith  
rounded end・Heavy skeletalplate andlinear skeletonwith honeycomb－1ike  
structurc．ThelatterrunSfromtheaTlteriorendofthebodytothetwothirdsof  
bodylength，taperedposteriorly，With broad anteriorthird・Antero－dorsaland  
ventralcaudalia are bulb－1ike，folded transversally．Postero－dorsalcaudalium  
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椚g．1．ア．如顧触壇卯川．Sp．，Fig．2．r〝〟CJepcα〟血ねn・Sp．，  

刑g．3・r・β血如dn・Sp・，椚g・4▲r・如Jビrq桓∫Cわ〟ぬJdn・Sp・，  

Fig．5．T．ir’regルh7tan・SP・a・Leftviewofwholebody，b・  

Ventralcaudalium．c．Postero－dorsalcaudalium．  

。・■・ご．・■  
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Fig．‘・r血〟押r〝血¶・Sp・，Fig・7・r加加∫gn・Spリーig・8・rαC血cd〟血机SP・，  

Fig．，．r．卯i闇n・Sp・，恥10・r・α血n・SpリFig・11・r・押匝混血・Sp・  
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Cylindricalin shapewithlongitudinalfolds．Straight rod－Shaped macronucleus  
between dorsal caudalia．Micronucleuslocated at the anterior one－nfth of  
macronucleus．ThreetofourcontJ・aCtilevacuolesinarow．   

Typehostandlocality：Asianelephant，Elq，hLZSmaXimus，inBerlinTierpark．   
Typematerial：No．IE－22depositedintheZoologicallnstitute，Kiev，Ukraine．   
Etymology＝Tr¢lumariaasiadcaisnamedaftertheorlglnOfthehost．   
Remarks：Like T．hamertoniE，T．selenEca，T．nucleocaudbta and T．  
LonginucLeaEa，thespeCleSPOSSeSSeSheavyskeletalplateandhoneycomb－  
1ike structure oflinear skeleton．AIsoit has straight macronucleus  

tx3tWeendorsalcalJdalia，aST・hamertonLiandT・SeLenica，andantel－jorly  

located micronucleus，aS T．seLenica，T．nucLeocau血ta and T．  

longirluCteata．NewspeCleSreSemblesT．seLenicamoreclosely，butdiffers  

initssmallerbodysizeandvarylngShapeofthecaudalia．  

計画加矧血止痛叩匝加減加n－SP・  

（Figs・4，16，17）  

Description：Body rectangular．Bodylength180・4±25・9（131－249）pm，  
Width86・2±16・3（60－126）pm，1ength to width ratio2．1±0・2（1・8－2L6）・  

LongitudinalgrooverunSlef【dorsal】y．Taillobebroad，butshort，withrounded  
end．Outerskeletalplateheavyandthick，With honeycombrlikestructure・Broad  
linear skeleton havingthe same structure tapering posteriorly，Whichlengthis  

two－thirdsofbodylength，Massivehill－1ikecaudalia，Sameinshapeandsize，atthe  
anteroLdorsalandventralsidesofthebody，reSpeCtively．Postero－dorsalcalldalium  
Smallerthanthoseandnarroweronthebottom．Straightrod－Shapedmacronucleus  
between dorsalcaudalia．Micronucleuslocated at the anterior one－Sixth of  

macronucleus．Threetofourcontractilevacuolesinarow．   

Typehostandlocality：Asianelephant，El甲ha－maXimus，inBerlinTierpark  

andMoscowzoo．   

Typematerial：No．IE－4depositedintheZooIogicalInstitute，Kiev，Ukraine・．   
Etymology：77セIumaTEahete7碗scicuklぬisnamed afteritscleardifftrence  
insizeofcaudalia．   

Remarks：New speCleS Closely resembles both T・Selenica and T・aSia  
CaudaliaofbothspeCiesdonotdifferinsize，COmparingtothatofthe  
new speCies．HoweveTJhisnew specieshave hill－1ikeshaped caudalia，  
whereas allcaudalia of T．seLenica and postero－dorsalcaudalium of  
Tasiatica are cylindricalin shape，and the other two caudalia of  
T．asiaticaarebulb－1ike．  
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m坤抑血石川柳血有Mp．  

（Figs．5，18－20）  

Descrlption：Bodyrectangular，Withanteriorthirdslightlycurvedventrally・  
Bodylength107．8±12．3（86－130）匹m，Width54．0土5．5（41－64）岬l，1engthto  
widthrafjo2．Oj＝0．2（1．6r2．5）．LeftandrightlongitudinalBrOOVeSOnthedorsal  

Sideofthebody．Relativelylargeandroundedtaillobewithventraledgeturnlng  
leftward．Outerskeletalplatelightandthin，withgentlylargealveolarstructure・  
1晩rtebra－Iike slerlderinnerlinearskeletonruns from thebottom ofantero－dorsa】  
Caudaliumtotheanterior one－third ofbody，andtapers posteriorly，Caudal1ips  

Short cyliTldricalirlShape，folded transversally orlongitudinally．Ⅶntral  
Caudaliumshiftedtothelef（Sideofthebodyanddjrecteddownward．1屯ntraJedge  
ofthetaillobeencirclesits cilia．Those are stuckoutoverthesurface ofthelobe  
as alittle brush・Straight rod－Shaped macronucleus between dorsalcaudalia・  

Micronucleuslocated atthe anterior one－fourth of macronucleus．Three to six  

contractilevacuolesinarow．   

Typehosfandloca】ity：Asianelephant，E／q）hasmaximus，inBerlinTierpark  
amdKievzoo．   

Typematerial＝No．IE－1depositedintheZoologlCalInstitute，Kiev，Ukraine・   
Etymology：打わんmαrん7JrJ官g〟ぬrf∫is named a鮎r the gn∋at Sh消of the  
Ventralcaudaliumresultinglnitsirregulardirection．   

Remarks：ThisspeCies differs from T．hamertonii，T．seLenica andaJlabove  

SpeCiesinitspossessionofalightskeletalplateandvertebra－1ikelinear  
Skeleton，aSWellasirregulardirectionofventralcaudalium・  

升ゆJ“研α血‘わJi仲川由n・Sp・  

（Figs．6，21）  

Description：Body rather ovoid jn sha匹Wj【bits a∫lterjor endlowered  
Ventra11y・Bodylength125・6±19・0（91－159）ドm，Width73・7±11・6（48－95）um，  

lengthtowidthratiol．7±0．2（1．2－2．0）．Onelongitudinalgrooveleft－dorsally．  

ThiJlobe rounded and short，its marglnS PrOtruding showlng earlobe－1ike  

appearance，Outer skeLetalplatelight and thin，its structure qulteindistinct．  
Slenderlinear skeletorL from the bottom of anterordorsalcaudalium to ahalfof  
bodylength，【apered posteriorly，Withvertebra－1ike structure．Antero－dorsal  
Caudaliumbulb－1ikeinshapeandseemstolieinadepression，aStheupperpartof  
thebodyprotrudesoverit．Bothposteriorcalldaliashortcylindrica］orevenrim－  
1ikein shape．Those shif【ed to theleft side of the body and directedleft－  
downward，aSPrqJeCtedventraJanddorsaledgesofthetailloberestrictthemon  
therightside、R（山一Shapedmacronudeus befweendorsa］caudalia，Withanterior  
end hooked to theleft．Micronucleuslocated at the anterior one－fourth of  
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macronucleus．Threetosixcontractilevacuolesinarow．   

Typehostandlocality：Asianelephant，El甲hasmaximus，inMoscowzoo．   

Tゝpematerial：No．IE－4depositedintheZoologicalInstitllte，Kiev，Ukraine．   
Etymology：nblumariadoliybrmisnamedafterthes叫㌍Ofitsbodywhich  
lookslik8abarfel．   

Remarks＝ThespeCleSreSemblesT・irregularisinlightskeletalplate，Vertebra－  
1ike］inearskeletonandaIlteriorJocationofmicronucleus，butdiffersin  
ShapeOfthebody，bothposteriorcaudaliashiftedtotheleftsideofthe  
body，andanteriorlyhookedmacronucleus．SomespeClmenSlacktaillobe  

prqJeCtions，thustheirpresencemaybeavariablecharacteristic，  

T′小JJ〃削／●山一ルイ…一、、Jlい卜  

（Figs．7，22）  

Descr】Ption：Body rather ovoidin shape，with anterior endlowered  
Ventrally．Bodylength203．4±23．3（160－243）Llm，Width110．6土13．0（91－13S）  

t＾m，1engthtowidthratiol．g土0．2（1．5L2．1）．Longitudinaldorsalgrooveonthe  
left side ofthe body．Some speCimens also possess an additionalgrooveleft－  
Ventra）1y・Roundedtai1lobebroadandshort，OCCaSiona11ywithprotruSiononthe  
Ventralmarglll・Light skeletalplate wi血quiteiJldistinct structure・Slender  

Vertebra－1ike］inear skeletonfrom anteriorend ofthe bodyto one－thirdofits  

length．Vbntralcaudalium shi允ed to the］eft side of the bodyand directed  
downward，1ゐntral protrusion on the tai1lobe restrictsit on the right side．  

AnteroLdorsalcaudaliumdirectedupward，alongthelongitudinalaxisofthebody，  
Whereasthepostero－dorsalcaudaliumisangledtoit．Cauda11ips，hi11Llikeorhigh  
Cylindricalinshape，are丘）1dedlongitudinally．Rod－Shapedmacronucleuscurved  
anteriorly，betweendorsalcaudalia．Micronucleuslocatedattheanteriorone－Sixth  

ofmacronucleus．SeventotencontractilevacuoLesinarow．   

Typehostandlocality：Asianelephant，Elq）hasmaximusinBerlinTierpark．   

Typematerial：No．IE－22depositedintheZooIoglCalInstitute，Kiev，Ukraine・   

EtymoIogy：77・＊Zumaria dvoinosinamed after Prof・G・M・Dvoinos，a＆  
parasitologistattheInstituteofZoo］ogy，Ukraine，Whohascontributedto  
parasitologlCalfield・   

Remarks：ThespeCiesresemblesT．ir7℃guhlrisandT．doliUbrmisinpossession  
oflightske］etalplate，Vertebra－1ikelinearskeletorlandarlteriorlocation  

FiB．12．T L7TZgmuCLeata．BaJ520トIm．Fig．13．SEMofTlonginucおaLa・Barさ20匹m・  
Fig・14・r乃肱Jgpcα血ぬ・B且匹30l⊥m・Fig・15・r一那由血刀・Bar＝20トLm・Fig■16・r  
力g舵J頑如c血血ぬ．B且拝30トIm．Fig．17．SEMofr励肌かどわ〟払ぬ．Barヒ30叩・Fig．  
柑．rわ耶鮮血舶．BaF20匹m．Rg．19．SEMof7二お堵血．Bar＝20llm・Fig・20・SEM  
OfventralcaudaliumofT鵬gukzLa，Bar＝50トIm．  
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Ofmicronucleus・However，this new speCies differsinitslarger body  

size，uPWard direction of antero－dorsalcaudaliumand shapeOf the  
macronucleuswhichiscurved anteriorly．The presenceofventraland  
dorsalgr00VeSleftlongitudinallyindicatestwosectionsofskeletalplates  
insomespeCimens，thismaybeavariablecharacteristicforthespeCleS・  

乃中山〝∽rfαdC〟血α肌わぬn・Sp・  

（Fig．8，23）  
DescrlptlOn：Body rectangular．Itsanterior end twisted ventral1y・Bcdy  

length127．3±23．4（82－173）岬l，Width77．1土13．0（42－104）匹m，1engthtowidth  

ratiol．7±0．2（1．2－2．1）．Twolongitudinalgroovesontheleftsideofthebody：  
dorsalandventral．Taillobetriangular，taPeredposteriorly，withroundeddorsa）  
margin・Lightskeletalplate withqulteindistinctstructure，COnSists ofleftand  
rightsections．Slendervertebra－1ikelinearskeletontaperedposteriorly，fromthe  
antero－dorsalcaudaliumtoamiddlepartofbody．Caudaliaelongated，withshort  
Cylindricallips・Macronucleuslocated betweendorsalcaudalia，its anteriorend  
swollen and curved ventrally■ Micronucleus at the anterior one－fifth of  

macronucleus．Fourtosixcontractilevacuolesinarow．  

Typehostandlocality：Africanelephant，L．oxodonta‘押icana，inMoscowzoo・   

Typematerial：No．AE－3depositedintheZoologicalInstitute，Kiev，Ukraine・  
Etymology：Tr¢lumariaacuticau血taisnamedaftertheshapeOfthetapered  
taillobe．  

Remarks：The speCleS Can bedistinguished from above speCleS byitslight  
Skeletalplatesandvertebra－1ikeskeletonsandthepresenceofatriangular  
tai1lobeandanteriorlyswo）lenmacronucleus・  

乃七血仇〝ぬ0扉朋n・Sp．  

（Figs．9，24，25）  
Description：Bodyovoid，withanteriorendloweredventrally・Bodylength  

l18．6±20．8（82－149）トIm，width65．2±13．1（42－88）pm，lengthtowidthratio  
l，8土0．2（1．5－2．1）．1ゐntralanddorsalgroovesontheleftsideofthebody・Right  
dorsalgroovealsopresent，Thillobenarrow，withroundedmargin・Lightskeletal  
．platewithoutvisiblestructure，COnSistsofleftandrightsections・Linearskeleton  
qulteindistinct・Antero－dorsaJcaudaliumdirectedupwardalongthelongitudinal  

Fig．21．r‘わJJ節）r〝血Bar＝20匹m．Fig．22．r（れ正邪血・Bar＝30トIm・Fig・23・r  
LWudcauduLa．Bar＝20l▲m，Fig．24．T ovina．Bar＝20Llm．Fig．25．SEM ofT ovina  
Bar＝20トIm．Fig．26，T胡Lis・Bar＝20トIm・Fig・27・SEMofTanfis・Bar＝10匹m・Fig・28・  
rp〃匝乃∫拓．Bar＝20トLm＿Fig．29．SEMof7’騨フJわ〝∫誠．Bar＝20トIm・  

ノ6u   
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Tablel，Keytothegenus升¢lumaria  

1 MICrOnuCleuslo指扇n臨ー弧t血呵融OrmaCrOnudeus  
M汀OnuCleuslo腿扉n脚也emiddleofmacmnudeusordorsa町．．  

2（1）Imgelhewskeletonhoneycomb－1ikcstructured；heavyskeletalplate…．  
SlenderlinearskeletonshowlngVertebraqlikesLructure；1ightskeJetalplate‥・‥  

3（2）Posteriorendofmacronucleusprolongedbelowpostero－dorsalcaudaliurn．”  
恥ste－－Orendofmacromucleusdoe5mOtgO反】ow匹SterO一血相山侃uddium…  

4（3）PosteriorendormacTOnuCleuscurvedventra11ybelowthecaudalium  

加g加地dね  
PbsterlOrendofmacronucJeusstJalght，prOlongedintothetaillobc  

叩頭肌Ⅶ故地   
耳3）Cauddia5ameinshapea椚dsize  
Cauddiadi侮rin5ha匹andsize  

ゴビJ即血8  

6（5）Postero－dorsalca血1iumcylindrlealinshape，Whi］etheo（hertwobulb－1ike   

dJ由Jil・d  

Massivehlllrlikecaudalia，POSterO－dorsalcaudaliurnsmallerinsizeLhanothers  

触蝕抑止血加  
7（2）Allcaudaliaangledtodlelongitudinalaxisorthebody  

OneortwocaudaJiaalongtheIongitudinalaxi50fthetxxly  
8（7）TailldbetaperedpostezlOrly；anteriorendofmacronucleusswelling；Ventralanddorsal   
longitudlnalgroovesontheleftsideofthebdy  
Tailloberoundedposteriorly；antehorendofmacronucleuswithsmallh00k；  

Vellt血grooヽ7einab5enCe  ‘わJi陶〝血  

9（7）Anterc＞dorsalcaudaliumdlreCtedupwardヶventralcaudaliumdownwardalong  
longltudlnalaxisofthebody   dv（フ血β∫ff  

0nlyonecaudallLlmdirectedaJonglongitudinalaxisorthetxxly・  

10（9）Antero－dorsal毘udaliumdlI℃Ctedupward；maCrOnuCIeuscurvedantenorIy；Ventral  

10  

anddors山groovesom也elertsideor血eh通y  
VentralcaudaliumdlreC蛤ddownward；maCrOnuCleusstralBht：VqntralgIⅧVe  
inabsence   fr′曙〟払「由  

11（1）MICrOnuCleusl（℃atedposteriorly，Onthetwo－thirdsrromanteriorendof  
macronucleus；1inearskeletonwithvertebra－1ikestruCture；heavy5keletalp－ate  

J・巾りJハスノブ  

MICrOnuCleusneartothemiddleofmacronucleus  12  

12（11）MicronucleusIccatedonthetwo－firthrromantcriorendofmacronucleus；  
Vertebra－1ikelinearskeletonslenderandtaperedpo＄terlOrly；1ightskeletalpIate   

ⅦαOnuCleuson血emiddleor汀肛mluCleus；1jne訂Skeletonr山一Shapedwith  
honeycomb－1ikestructure；heavyskeletalplate  hLZmeTtOIZLi  

．JJl、■   
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axisofthebody，Whilebothposteriorcaudaliaang）edtoit・Caudal1ipscylindtical  
inshape，foldedlongitudinal1y．Rod－Shapedmacronucleuslocatedbetweendorsal  
caudaliaandslightlycurvedventrally・Micronucleuslocatedattheanteriorone－  
thirdofmacronucleus．Fourtosixcontractilevacuolesinarow．   

Typehostandlocality：Asianelephant，Elephasmaximus，inBerlinTierpark・   
Typematerial＝No・IE－22depositedintheZoologlCalInstitute，Kiev，Ukraine・   

Etymology：Tr＊lumariaovinaisnamedaftertheovoidshapeofthebody・   
Remarks：NewspeCiesmorecloselyresemblesT．dvoinosiiandT・dol擁）rmis  
inshapeofthebody・HoweveIlthespeCiesdiffersfromthelatterinshape  
anddirectionofthecaudalia，aSWellasshapeofthemacronucleus：and  
fromtheformerspeCiesbythesmallersizeofthebody，anddirectionof  
ventralcaudalium．  

乃七血憫闇壷＝肌ぬn．sp．  

（Figs・10，26，27）  
Description：Bodyrectangular．Bodylength73・1±7・5（54－87）岬1，width  

29．0±2，6（24－33）LLm，1engthtowidthratio2．0±0．2（1・6－2・5）・DorsalBrOOVe  
ontheleftsideofthebody・lbilloberelativelyshortandflattened・Outerskeletal  
Platelightamdthin，Withqulteindistinctstructure・Slendervertebra－1ikelinear  

skeletontaperedposteriorly，fromtheanteriorendtotheposteriorone－thirdof  
body・Caudalia with short cylindricallips，uSually R）lded transversally・Rod－  
ShapedmacrontlCleusstraight，1ocatedbetweendorsalcaudalia・Micronucleusnear  

themiddleofthemacronucleus．Threetofourcontractilevacuolesinarow．   

Typehostandlocaljty：Asianelephant，Elq）hasmaximus，inMoscowzoo・   
Typematerial：No．1E－4depositedintheZoologicalInstitute，Kiev，Ukraine・   
Etymology：77LiplumariaantisisnamedafteTitsgracefu1shapeOfthebody・   
Remarks：ConlPared to species withlight skeletalplates andvertebra－1ike  

Skeletons，thenewspeCiesdiffersinitssmallerandslenderlx）dy，aSWell  
asthecentrallocationofmacronucleus．Thisnewspeciesalsoresembles  
T．hamerfoniiinitsbodyshape，buteasilydiscriminatedbythestructure  
Of both plateandskeleton，and smallerbodysize．  

m神州血恒呵和正冊．sp・  

（Figs．11，28，29）  

Description：Bodyrectangular，Bodylength99．6±】03（84－118）叩Tl，Width  
40．6±4．7（30－51）LLm，1engthtowidthratio2．5±0．2（2・2－3・l）・Onelongitudinal  
grooveleft－dorsa11y・Roundedtaillobebroaddorso－Ventrallyandshort・SkeletaJ  
plateheavy，honeycomb－1ikestructured，eSpeCial1ythickonthedorsalsideandat  
theanterior fifth of theventralside of thetx）dy．urtebra－1ike slenderlirlear   
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SkeletontaperlngpOSteriorly runs from theanterior end totheposterior one－  
fourthofbody．Caudaliastretchedfromright tolef（，Withshort，rim－1ikelips・  

Straightrod－Shapedmacronucleusbetweendorsalcaudalia・Micronucleuslocated  
nearposteriorone－thirdofmacronucleus・Twotofourcontractile vacuolesiTla  

rOW．   

Typehostandlocality＝Asianelephant，ELq，hasmaxEmus，inBerlinTierpark  

andMoscowヱ00．   

Typematerial：No．IE－4depositedintheZoologlCalInstitute，Kiev，Ukraine・   

Etymology：TYblumariapouanskiiisnamed afterProf・G・7・Poljanskyin  

recognltionofhisworkonciliatology．   
Remarks：New speCleS Can be distinguishedfrom the other speCies by the  
combination ofhoneycomb，like struCtured skeletalplateand vertebra－  
1ikelinearskeleton，aSWellasinposteriorlocationofmicronucleus・  

ComparativecharacteristicsandcriteriaofthethirteenknownspeCleSOfthe  

genus7坤LumaYiaareshowninTablesland2．   

DISCUSSION  
No findings of triplumariid species from Asian elephants have been 

reporteduptothistime，WhereasbothT・hamertoniiandT・Selenicaareknown  
from Afhcanelephant（Eloff＆vanHoven1980；Latteuretal・1970）・In the  

presentstudy，theformerspeCleSWaSnOtdetectedinavai1ablespeClmenS，buttwo  
andtennewspecieswerefoundinAfricanandAsianelephantS，reSPeCtively・  
ThirteentrlPlumariidspeCiescanbesubdividedintotwogroups：withheavy  

thickandlightthinskeletalplates・Theheavyplateshavepolygonalhoneycomb－  

1ikestructures，Whereasthelightsshow gentlealveolaroreven qulteindistinct  
StruCture．Usually，PreSenCe Of the heavy plate coincides with the broad  

honeycomb－1ike structuredlinear skeleton，and slender vertebra－1ike skeleton  
COmbineswiththeliBhtskeletalplate．TheonlyexceptiontothatisT・POLianskii，  

inrespectsofcombinationtheheavyplatewi［h vertebra－1ikeskeleton・Sixother  
heavy skeletalplate speCies，T．hamertonii，T．selenica，T・heteTtdbsciculaLa，T・  
amitica，T［onginLLCLeataand T．nucLeocaudata，Show rectangular shapeOfthe  
body；Slnglelongitudinalgroove；1arge caudaliaangled to thelong axisofthe  

body，and rod－Shaped macronucleus．The most variable characteristics among  
themarethelengthandIocationofmacronucleus，aSWellassizeandshapeof  
Caudalia．Those characteristics do not varyin thelight skeletalplate speCleS，T・  
汀佗g〟Jdrれr．∝混血α〟血吼r．飢血吼r．dv（血0丸r．（わJf陶r〝王f∫and7「・α〃血But  

theydifferin shapeofthebodies；numberoflongitudinalgroovesand，inturn，  
numberofskeletalplatesections；directionofcaudaliaandshapeofmacronuclei・  

J7g   
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FourmonotypegenerainthefamilyCycloposthiidaerelatedto  
in possession of three caudalia have been reported up to the present：  
升陶scEcuLarLa Strelkow，1931from2：ebra，TYわalmaria Gassovsky，1919from  
horse，TYicauLhZia Buisson，1923fromBlackrhi710andRhabdolhoT・aXLatteuret  

Bousez，1970fromAsian elephBult（Buisson1923；Latteur＆Bousez1970；  
Strelkow1939）・Thelasttwogenera，tOgetherwith71セLumaria，areSimilarto  

eachotherinrespeCtSOfelongatedmacronucleusaJongthedorsalsurfaceofthe  
body，COntraCtile vacuoles arrangedin a row between dorsalcaudaliaalong  
macronucleus and possession ofinnerlinear skeletonin addition to an ou［er  
Skeletalplate▲Ifwesupposethatthenumberofsectionsofskeletalpla［e，number  
Ofcontractile vacuolesand direction ofcaudalia are unstable characteristics and  
are notusable to diagnosegenera，mCLZudaLia，Rhabdothorarand TY＊lumaria  
Should be classined under the same genus・Thus，the genus wouldinclude  
TricaudaLiabrumptiiBuisson，1923withonlyskeletalplateontherightsideofthe  

bodyandRhabdothorarmacTVStegOnLatteuretBousez，1970，inadditiontoall  
descrit光d triplumariid speCleS．Five skeletalstruCtureS OfR．macrvstegon we  
COnSidertoincludeliTlearSkeletonright－dorsally，Closetothemacronucleus，aJld  
Skeletalplate consistlngOffoursections＝thele什－dorsal，lef［，Ventralandright  
StnpeS・  

The presence of abundant triplumariid species with appearance of 
Rhabdod20′ⅥXin elephantlargeintestine may suggest tlmt genus Tr  

Orlglnatedinthathabitat．TlipZumal・iahamertonii，Whichhasbeendescribedfrom  

both elephants and rhinoceroses，Should be con董irmed，Whetherindividuals  

ObtainedfromrespectivehostsareproperlythesamespeCleSOrnOt．   
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