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Abstract．Iclassinedabout600museumSPeCimensofP畠reDavid’svoleandexamineditsdistribu－  
tion．harestrictedareaofBurma（25．70－26．130N，98．13－98．700E；Myanmar，AreaV），150individ－  
ualspecimenssamPledduringthesameperiodcouldbeclassinedintotwogroupsonthebasisofthe  
relationshipbetweenthehindfootlength（HFL）andtaillength（TL）‥thelarge（L）andsma11（S）types・  

GroupLwasdistributedataltitudesabove2460m，WhereasGroupSwasfbundbelow2460m・The  
distanCebetweentheincisorandthirduppermolar・（I－M3）exceeded14．3mminGroupL，andwas  
lessthan15．2mminGroupS．Exceptforyoungindividuals，SPeCimens丘omGroupsLandS丘■Om  
AreaVdi脆redintwoextemaland14cranialmeasurements．ThemolarpatternOfthethirdupper  
lnOlarrangedfromsimpletocomplextypes，andvariedbothwithinandbetweenGroupsL（TシPeSB，  
C，andD）andS（TypesBandC），indicatingthatitisinadequateasaprimarydiagnosticcharacter．  
TherelationshipbetweenTLandHFLdi脆rentiatedthegroupsinAreasIII，IV（ⅥlmanProvince，  
China），VI（India，Thailand，Vietnam，andnorthernBurma），andVII（theprovincesofZhqjiangand  
F1月ianinChina，andTaiwan），butdidnotdi脆rentiatetheminAreasI（theprovincesofHubeiand  
Guizhou）orII（theprovincesofGanSuandSichuan），WherehistogramsofI－M3distinguishedGroups  
LandS．Proportionallikenesswasrepresenteduslngaratiodiagram；thelinesforllcranialdimen－  
Sionsdi5tinguishedGroupL舟omGroupS，indicatlngthattheyaretwodistinctspecies．Grot甲Lwas  
identi且edasEotheno〝り4FmuCrOnatuS（Allen，1912）；itwasdistributedinAreasII，III，V，andVI．  
GroupSwasidentinedasE．melanogaster（Milne－Edwards，1872）；itwasdistributedinAreasI，II，  
ⅠVV，andVII．TheelevationsatwhichE．melanogasteroccurreddecreased録omsouthwesttonorth－  
east，WhereasnoclearaltitudinaltendencywasseeninE．mucronatus．  

Keywords：distribution，Eothenonv）Smelanogaster，E・muCrOnatuS，mOrPhology，Variation．  

The genusEothenonv）SMiller，1896（Arvicolinae，Ro－  

dentia）hasapalatalshelfconstruCtionlikethatofthe  
genusClethriono77りLTTilesius，1850，butthemolarsare  
rootless，eVeninoldage．WithinthegenusEothenonv）S，  

Pere David’s vole（the E．melanogaster group）has a  

PrOminent postero－intemalsalient angle on the丘rst  
uppermolar．Thisgroupoccursincentralandsouthem  
China，Taiwan，Burma（Myanmar），India，Thailand，and  

Ⅵetnam（Corbet1978；CorbetandHill1992；Musser  

andCarleton1993）．   

Historically，thisgrouphasincluded14namedspecies  
ands豆bspecies，aSdescribedbyMilne－Edwards（1872），  
Thomas（1911a，C，1914，1921），A11en（1912），Cabrera  

（1922），Hinton（1923），Tbknda and Kan0（1937），and  
WangandLi（2000）．Thesetaxahavebeenreclassined  
into one tofour distinct species by severalauthors  
（Hinton1926；Allen1940；Ellerman1941；Ellerman  
andMorrison－Scott1951；GromovandPolyakov1977；  
Corbet1978；Honackietal．1982；CorbetandHil11992；  

MusserandCarleton1993；WangandLi2000）．Those  
authorsthatconsiderthegroupaslngledistinctspecies  
CallitEothenonv）Smelanogaster．Otherauthorsconsider  
the group two species，E．melanogaster and eitherE．  
jidelisorE．miletus；threespecies，E．melanogaster，E  
eleusis，andE．miletus；Orfourspecies，E．melanogaster，  
／∴しイ「〃＼八、／∴川爪ソ什＼、い‖しtl－、＝Jt・山川ハ・、   
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mucronatus，COllected丘om Tachiao（Locality＃21in  

thisstudy），WeStemSzechwan，China．Thevolehasa  
largerskullandteeththanM岬．）auroraandasmall  
additionalangleontheinnersideoftheposteriorheel  
Ofthethirduppermolar．   
Thomas（1914）describedanewsubspecies，Mcrotus  
（Eotheno〝りLg）melanogastermiletus，CO11ectedlOmiles  

WeStOfYangpi（Locality＃47inthisstudy），WeSternⅦn－  
nan，China．ThisvoledifEersfromM（E．）melanogaster  
eleusisinits somewhatlarger sku11with a smaller  
tympanic bulla，althoughthe two subspecieshavethe  
SameCOmPlicatedmolarpattemonthethirduppermolar．  
LaterThomas（1921）describedMicrotus（Eothenonv）S）  
CaChinus，COllectedfromImawBum（Locality＃70inthis  
Study），Burma．Henotedthatthevolehasalargerand  
heavierskullwithasmallertympanicbu11athanM＠．）  
melanogaster eleusis but has the same complicated  
molarpattemonthethirduppermolar．   

Withoutcomparlnghisspecimenscollected丘omFu－  
Chou，Fukien（＝Fl再ian），China，Withtheotherspecies  
hitherto described，Cabrera（1922）described Mcrotus  
（EothenonりLS）bonzo；thisspecieshasfoursalientangles  

Ontheoutersideofthethirduppermolarbutthreeangles  
ondleinnerside．   

Hinton（1923）regarded Eothenonv；S aS a distinct  
genusanddescribedEotheno7WSjiddis，COllected丘om  
theLichiangRange（Locality＃34inthisstudy），nOrth－  
WeStern Yunnan，China．He mentioned that the vole  

hasalargeskullwithasmallertympanicbullaandteeth  
Withthree outer and fburinner salient angles on the  

thirduppermolar，aSdoesM（E．）melanogastereleusis．  
Hinton（1923）describedanothersubspecies，Eotheno7WS  
melanogaster copd言nii，COllectedfrom the Kiu－Chiang－  

SalwinDivide（Locality＃28inthisstudy）at280Nlati－  

tude，Yunnan，China；this vole has a slightly smaller  
SkullandtympanicbullathandoesM（E・）melanogaster  
miletusandthreeouterandfourinnersalientangleson  
thethirduppermolar．Addingtothesetwosubspecies，  
Hinton（1923）furtherdescribedEothenonv）Smelanogaster  
libonotus，COllectedfrom Dreyi（Locality？65in this  
Study），MishmiHills，Assam，India．This vole has a  
Similarly sized skullwitha sma11tympanic bu11aand  
largeteeth，likeM（E．）mucronatus，Withthreeouterand  
threeinnersalientanglesonthethirduppermolar．   
TokudaandKano（1937）describedEothenonv）Skanoi，  
fromHis－ko－Yueh，Taiwan，aShavingasmallerskulland  
threeinnerandoutersalientangles onthethirdupper  
molar．   

Wang and Li（2000）described Eotheno7WS eleusis   

32  

Thelackofagreementabouttheclassincationofthis  
gr？叩hasgeneratedconfusioninbiologicalstudies・The  
taxonomicaldisagreementmaystemfromthewidevari－  
ationfoundinthisgroup，aSWellasitsbroaddistribu－  
tion．Studies of geographicalvariation are difBcult，  
un1esstheycanmakeuseofmanyspecimenshousedin  
manydifEbrentmuseums．Thisstudyreviewedthegeo－  
graphic variationin morphologlCalcharacters ofPere  
David’svole，includingareexaminationoflOholotypes，  
andthegroup’saltitudinaldistribution；Onthisbasis，a  
revisedclassi鎖cationispresented．  

Taxonomichistoryandproblems   

FourteenspeciesandsubspeciesofPereDavid’svole  
（Eothenonv）Smelanogastergroup）havebeendescribed  
丘omspecimensfromChina，Thiwan，Vietnam，Burma，  
andIndia，basedondifftrencesincoatcolorandsizes  

Oftheskull，teeth，andtympanicbulla．Milne－Edwards  
（1872）first described Pere David’s vole as Arvicola  

melanogaster，uSlng SPeCimens collected貢●OmMoupln  
（Locality＃17in this study），Szechwan（＝Sichuan），  
China．He noticed variationin skin color ranglng  

between“bistre”（black）and“mummy－brown”（brown）．  

Miller（1896）revisedtheclassincationoftheMicrotinae  

（nowArvicolinae），reCOgnizingsevengenera；hecalled  
Eothenonv）SaneWSubgenusofMicrotusthatincluded  
Arvicola melanogaster Milne－Edwards，1872，because  
Eothenonv）S（evenwhenadult）1acksmolarroots．   
Afterthegenericandsubgenericnameswererevised  
by Miller（1896），Thomas（1911a）describedMicrotus  
（助′力e乃0〝γ∫）椚eJα乃Ogα∫Jerco／〃r乃〃∫録omKua血n（Lo－  

Cality＃59inthisstudy），Fukien（＝Ft豆ian），China，Which  

has a slightly darker and richer“hazel”coat coIor．  

Thomas（1911c，1912）魚汀血er described Microtus  
（Eothenomys）melanogaster eleusisfrom Cha－tung－fu  
（Locality＃33inthisstudy），nOrthofYunnanandsouth－  
eastofSzechwan，China，Thevoledif托rs丘omothers  

in the groupin having slightly grayish－brown skin，a  

decidedlylongertail，andacomplicatedmolarpattem  
Onthethirduppermolar．   
Allen（1912）describedthespeciesMicrotus（Eothe－  
no71VS）aurora as distinct丘om M（E．）melanogaster，  

COllectedfrom Changyang－hsien（Locality＃3in this  
Study），Hupeh（＝Hubei）Province，China．Thisspecies  
hasalargerbody，isreddishbrownincoIor，andhasa  
larger，heavierskullwithacomplicatedmolarpatternOn  
thethirduppermolar．Inthesamepaper，Allen（1912）  
described another species，Mcrotus（Eotheno7WS）  

OLIVE 香川大学学術情報リポジトリ



33  ん川し，h．11丁′・ん汀山Jト仙J‘〟〟J・〟Ⅶ加〃（ざ／－仁（〉／／kⅥ恒〃tlI∫〝JしイL〃咽り・仇ソ・‘仙ノど・′…′し、川〃（招′∫  

1949），becausetheseniorsynonymisnotE・miletusbut  
E．aurora，Sincethenameaurorawas glVenbyAllen  

（1912）andmiletusbyThomas（1914）．Thesethreevole  
SPeCiesdiffbrprlmarilyinthenumberofsalientangles  
Onthethirduppermolarandsecondarilyinskul11ength・   
WangandLi（2000）recognizedfourspeciesbasedon  
dif托rencesintherrLmberofsalientanglesonthethird  
uppermolar，althoughthey didnotexaminetheholo－  
typeshousedintheNaturalHistoryMuseum，London，  
theMuseumofComparativeZoology，HarvardUniver－  
Sity，Cambridge，Massachusetts，OrtheMus6umNational  
d’HistoireNaturelle，Paris．OnespeciesisEotheno7rVS  
melanogaster，Withthreeinnerandoutersalientangles  
Onthemolar；thisspecieshasE．colurnus，muCrOnatuS，  

bonzo，andkanoias synonyms．The secondisEothe－  
no7WS eleusis，Withfourinnerandthree outer salient  
anglesonthemolarandasynonymE・aurOra・Thethird  
isEothenonv／Smiletus，Withfourinnerandthreeouter  
Salientangles onthemolarandalargerskullthanE・  
eleusis；E．jidelis andE．coTdiniiare synonyms・The  
fourthspeciesisEothenonv）SCaChinus，Whichhasfour  
innerandfouroutersalientanglesonthemolar．   
Therefbre，thenumberofsalientangles onthethird  
uppermolarhasbeenemphasizedasaprlmarydiagnos－  
ticcharacter（Hinton1926；Allen1940；Ellerman1941；  
GromovandPolyakov1977；HuandWang1984；Wang  
andLi2000）．However，SOmeauthorshavereportedcol－  
lectingspecimenswithfourinnersalientangles along  
Withspecimenswiththreeangles（Allen1912；Howel1  
1929；Penetal．1962；Luetal．1965）．Thelargenumber  

OfspecimensfromBurmashowedcontinuousvariation  
inthemolarpattem，fromthreetofoursalientangles  
throughintermediateforms，andonespecimenhadthree  
on one side andfour on the other（Anthony1941）．  
Therefore，the specimens shouldbe reclassinedusing  
othercharacterstoreevaluatewhetheruslngthenumber  
Ofsalient angles as aprlmary diagnostic characteris  
suitable．  

ylngiiangensis，CO11ectedfromYingjiangXiang，1知man，  
China．Thisvolehas a shortertail，about35％ofthe  

headandbodylength，Withfburinnersalientangleson  
thethirduppermolar・TheyalsodescribedE・melano－  
gaster chenduensis，COllectedfrom Chengdu Shi，Si－  
chuan，China；thisvolehasalargerskull（morethan27  
mmintotalskul11ength）withthreeinnersalientangles  
Onthethirduppermolar．   

Duetothenumberandinconsistencyoftheproposed  
scientinc names，SeVeraltaxonomists haverevisedthe  
classi丘cationofPereDavid’svole，reSultinginthefo1－  
lowing丘vesystems．   

ManyrecognlZeaSlnglevalidspecies，CalledEothe－  
no71VS melanogaster（Ellerman1941；Ellerman and  
Morrison－Scott1951；Corbet1978；Honackietal．1982；  

MusserandCarleton1993），althoughCorbet（1978）and  
MusserandCarleton（1993）consideredthespeciespro－  
visionaluntilalargemuseumseriescouldbereexam－  
ined．   

Hinton（1926）proposedthattwo species shouldbe  
recognized：Eothenonv）S melanogaster and E・jiddis・  

Thetwospeciesdifftrinthenumberofsalientangleson  
thethirduppermolarandthe size oftympanic bulla・  
Accordingtohisclassincation，E．melanogasterissyn－  
OnymOuSWithE．colurnus，eleusis，aurOra，muCrOnatuS，  

miletus，CaChinus，COTdinii，andlibonotus，Whereas  
E．jiddishas no synonym．AlthoughHinton（1926）  
did not examine the type specimen ofE．bonzo，he  
assumedthatitwasasynonymofE．melanogaster・   

Emphasizingthattheirproposalwasatentativeclassi一  
缶cation，CorbetandHill（1992）identinedtwo species  
uslngthelengthsoftheheadandbody，hindfoot，and  
Skull；thetailratio；andtherrumberofsalientangleson  

thethirduppermolar．However，theystudiedonlythe  
holotypeshousedintheNaturalHistoryMuseum，Lon－  
don．TheyrecognizedEothenonv）Smelanogaster，1isting  
／∴川／肝／川．、．〃〃八・J川J＝川．、．／－＝〃二り．川ノ申／～／／．／ルノい／い∴ltlしt  

kanoiassynonyms，WithpossiblesynonymsofE．eleusis  
andE．aurora．Inaddition，theyrecognizedE．miletus，  
WithE．jiddisasasynonym，WithE．cachinusasapossi－  
blesynonym．   

A11en（1940），GromovandPolyakov（1977）andHu  
andWang（1984）recognizedthreespecies．Accordingto  
Allen（1940），OneisEotheno7WSmelanogaster，WithE・  
colurnus，muCrOnatuS，CaChinus，bonzo，andlibonotusas  

SynOnymS；the secondis Eotheno〝V）S eleusis，WithE・  

COTdiniias a synonym；and the thirdis Eotheno7rVS  
miletus，With E．aurora and E．jidelis as synonyms．  
Taxonomically this procedureisincorrect（Ellerman  

MaterialsandmetIlOds   

Iexamined approximately600specimens of this  
group，COnSistingofconventionalmuseumskinsaccom－  
Paniedwithskn11s，aSWellasthefo1lowingtenholotypes  
byauthor：ArvicolamelanogasterMilne－Edwards，1872；  
川川州、り1′血〃川里川晶〃叛い／し・J・川／J／川…●111州1こlヾ、  

1911；礪croねJ∫（且）∽eJα乃Ogα∫JereJe〟∫ねThomas，1911；  

腰cJ℃J〟∫岬．）α〟rOrαAllen，1912；A亜cγ0′〟∫（且）∽〟C′℃一  

肌頭那Allen，1912；A弟cro加（且）∽eJ〟乃Ogα∫Jeγ椚ブJeJ〟∫   
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Fig・1・LocalitiesofspecimensexaminedinChina，Thiwan，Burma，India，Thailand，andVietnaminthepresentstudy．Localitynumbersinthe  
rectangularareaareshowninFig．2，Whichisenlarged．  

Thomas，1914；Microtus（E．）cachinusThomas，1921；  
E・jidelisHinton，1923；E．melanogasterconfiniiIIinton，  
1923；andE．melanogasterlibonotusHinton，1923．The  

fbllowingthreeholotypescouldnotbeaccesseddirectly：  
腰cro加（且）∂0乃ZOCabrera，1922；且ofゐe〃0〝γ∫eJe〃∫ね  

yingfiangens由Wang and Li，2000；and Eotheno〝γS  

melanogaster chenduensis Wangand Li，2000．The  
holotypefor Eothenonv）S kanoiTokuda and Kano，  

1937wasnotdesignated；theauthorsdescribedthenew  
SCientincnamebasedon37specimens．Thelocation  
Ofthesesyntypesisnotknown．   
Thespecimensexamined，includingtypes，arehoused  
inthefbllowlnglnStitutions：theNaturalHistoryMuse－  
um，London（BM）；theUnitedStatesNationalMuseum  

OfNaturalHistory（USNM）；theMuseumofCompara－  
tiveZoology，HarvardUniversity（MCZ）；theAmerican  
MuseumOfNaturalHistory（AMNH）；theFieldMuseum  

Of NaturalHistory（FMNH）；the Mus6umNational  
d’HistoireNaturelle（MHNM）；andHokkaidoUniversity  
Museum（HUM－HAn0）．   

Someofthesespecimenshavebeenstudiedpreviously  

（Milne－Edwards1872；Thomas1899，1911a，b，C，1912，  

1914，1921，1923；Allen1912，1924，1940；Hinton1923，  

1926；HintonandLindsay1926；Howell1929；Osgood  

1932；Anthony1941；Ellerman1941，1961；Stager1949；  

EllermanandMorrison－Scott1951；Cranbrook1960－61；  

Penetal．1962；Luetal．1965；LawrenCe1982）．   

Thelocalitiesfromwhichspecimenswerecollected  
andtheirreftrencenumbersareshowninFigs．1and2．  
Appendixlliststhegeographicalcoordinates，altitude，  
CO11ectiondate，muSeum，andregistrationnumbersforall  
SPeCimensexamined．Thegeographicalcoordinatesof  
eachlocalityweredetermined拉omgazetteers（Zhuang  

1983；Su1984）andfromanaccountOfacollectingexpe－  

dition（Kingdon Ward1921）．Altitude was obtained  
丘omlabelsattachedtoskins，andthoserecordedinfbet  

WereCOnVertedtometers（m）bymultiplyingbyO．3．The  

greatvariationexhibitedbyspecimensfromthe91col－  
1ectlnglocalitiesmakesitdifnculttoappreciatebroad  
morphologicalpattems．Theselocalitieswerearbitrarily  
groupedinto seven geographicareaS（Figs．1and2）．  

AreaI（Localities＃1－6）coversHubeiandthesoutheast－   
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Fig．2．Localitiesofspecimensexaminedinarectanglearea，WhichisshowninFig．1．  

em parts of Sichuan and Guizhou provinces，China．  

AreaII（Localities＃7－27）consistsofthewestemparts  
OfSichuanandGanSuPrOVinces，China．AreaIII（Local－  
ities＃29－49and54）isnortheasternYunnanProvince，  

China．AreaIV（Localities＃50－56）is southwestem  
YmanProvince，China．AreaV（Localities？70－88）is  

extremenortheasternBurma．AreaVI（Localities＃28，  
65－67，68－69，89，and90－91）includesnorthernYunnan  

Province，nOrthernandwestemBurma，nOrtheastemIn－  

dia，nOrthernThailand，andnorthemⅥetnam．AreaVII  

（Localities＃57－59and60－64）consistsofZhqjiangand  
Fttjianprovinces，China，andThiwan．   

Adultfbmaleswereidenti丘edbymammaeontheskin  
andmalesbyareportofdescendedtestesonthelabel   

attachedtothe skin．YoungWereidentifiedeitherby  
thepresenceofminuteperforationsonortheabsence  
offu1lossification ofthe skull．For extemalmeasure－  

ments，headandbodylength（H＆BL），taillength（TL），  

andhindfootlength（HFL）wererecordedfromlabels  

attachedto skins．Imeasuredthefo1lowlng15skull  
measurements（abbreviationfo1lowedby measurement  
de鎖nition）to the nearest O．1mm with dialcalipers  

（minimum accuracy＝0．05mm）：COndylobasa11ength  

（CBL），distancebetweentheoccipitalcondyleandthe  

anteriorpointofpremaxilla；COndyle－zygOmaticlength  

（C－Z），distance betweenthe occipitalcondyle andthe  

antero－SuPerior edge of the premaxilla；COndyle一缶rst  

uppermolarlength（C－Ml），distancebetweentheoccipi－   
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TypeA TypeB TypeC TypeD  

簡闇箇箇  
Fig．3．Dentalpattems（TypesA，B，CandD）ofthethirdupper  

molarSOnthele氏side．Thesepatternsdi飴rinthenumberofreentrant  

anglesandtheshapeoftheposteriorloop（arrow）．  

肋∽椚αJぶ〃功ノ 27（2002）  

1もblel．FrequenciesoftherelationshipbetweenHFLandTLclasses  
inAreaV，Classifyingtwoseparateclusters：1argetype（GroupL）and  
Smalltype（Group S）．Group L wasidentified as EothenoTIV）S  
mucTVnatuS，andGroupSasE．melanogaster．  

Area V HFL（mm）  

TL（mln）13－14＿15－16＿17－18＿19＿ 20＿ 21＿ 22＿Tbtal  
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talcondyleandtheanterioredgeofthefirstuppermolar；  
incisor－thirduppermolarlength（Ⅰ－M3），distancebetween  

theanterior－mOStPOlntOftheincisorandtheposterior－  
most edge ofthethird upper molar；diastemalength  
（Dias），distance丘omtheposterioredgeoftheupperin－  
Cisivealveolustotheanterioredgeofthealveolarspace  
intheuppermolarrow；1engthofincisivefbramen（IFL），  

maximum1engthofthepalatineslit；naSa11ength（NL），  
maximumlengthofthenasalbone；mOlarlength（ML），  

distance危・Omtheanterioredgeofthealveolusofthenrst  

upper molar to the posterior edge ofthethird upper  
molar；mOlarwidth（MW），maXimumdistanCebetween  

thelateralborderofthe貢rstuppermolaronbothsides；  
Widthofthe丘rstmolar（MIw），maXimumwidthofthe  

nrstuppermolar；interorbitalwidth（IOW），minimum  

diameterofthe愈・Ontalbonesbetweentheorbits；zygO－  

maticwidth（ZW），maXimumSPreadofthezygOmatic  
arches；COndyle－bullaelength（C－Bull），distance be－  

tweentheoccipitalcondyleandtheanteriorpolntOfthe  
tympanicbullae；1engthoftympanicbulla（BL），maXimum  

1engthofthetympanicbulla；andtymPanicbu11awidth  
（BW），themaximumWidthofthetympanicbulla．   

Di飴rencesinproportionscanbegraphica11yi11ustrat－  
edintheformOftheratiodiagramdescribedbySimpson  
（1941）andMusser（1970）．Foreachexternalandcranial  

measurement，theabsolutevalueofthemeanOfaglVen  
SamPleisdividedbythemeanofthesampleusedasthe  
Standard．The quotientis convertedinto alogarithm．  

Measurementsgreaterthanthestandardarerepresented  

Onthediagrambypositivevalues，andthosesmallerthan  
the standard are represented by negative values．A  
SamPle withthe same proportions as the standardis  
representedby alineparallelto that ofthe standard．  
Anytwo samples withlike proportions are shownby  
linesoflikeform，eVenifneitherisastraightlineparal－  

＊theholotypeofMic7℃tuS（Eotheno〝りLg）cachinus．  

leltothestandard．   

The enamelpattems ofthe occlusalsurface ofthe  
upper molar were drawn丘om close－uP Photographs  

takenwithaNikon SMZ－10stereomicroscope at6．6×  

magnincation．Theorlglnalphotographsofthemuseum  
SPeCimensweretakenuslnganaCCeSSOryClose－uPlens  
（1．75×magni丘cation）attached to an Olympus camera．  

Theenamelpattemsofthethirduppermolarwereclassi一  

点edintofourtypes（TypesA－一刀；SeeFig．3）．TypeAhas  

threesalientandtworeentrantfo1dsonthelingualside  
Withaposteriorloopwherethe enamellame11aforms  
eitherastraightorconcaveoutlineonthelingualside．  
TypeBhasfoursalientandthreereentrantfo1dsonthe  
lingualsidewithconvexenamellamellaonthethirdre－  
entrantfo1d．TypeChasfbursalientandthreereentrant  
foldsonthelingualsidewithaposteriorloop，Whichhas  
eitherastraightorconcaveoutlineoftheenamellamella，  
asfoundinTypeA．TypeDhasnvesalientandfourre－  

entrantfo1dsonthelingualsidewithasmallposterior  
loop，WhichformSaCOnVeXenamellame11aofthe鎖fth  

reentrantfold，aSinTypeB．  

ResuIts   

／小（・′・血／仙J／い′＝け一川り・、たl・ゞノ川〝－、・l・＼‖〃l／／′／ノいノーい／／〃し〃、  

．か′／JJ．レいJJ●  

In1939，the Vemay－Cutting Burma Expedition  

（Anthony1941）collected150museumspecimens丘om  

AreaV（Localities＃70－88）；147wereobtainedbetween  

JanuaryandMarch，andtheremaining3werecollected  
inApril（fromLocalities＃81and83）．Theselocalities  

liewithinalimitedareabetween25．70and26．130Nand  

98．13to98．700E，ataltitudesfiom1200to3000m（Figs．   
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Fig．4．GeographicalvariationoffrequenciesofTL，HFLandI－M3inAreaV ThenumberindicateslocalitieslistedinAppendixl・Locality  
numbersinarectangleindicateplaceswhereGroupL（1ateridentinedasEothenotァりげ刑uCrOnatu可WaSCO11ected，andGroupS（1ateriden．  
tinedasE．melanogaster）wascollectedfromotherlocalities．Onerectangleshowsonespecimen，eXCePtfbrthenumberatthetopofthe  
columnindicatingthetotalnumberofspecimensinrespectivebars・SymboIs‥adult＝Closedrectangle；yOung＝Smallcirclewithina  
rectangle；T＝holotype．ThescientincnameoftheholotypeisgivenbyrefbrringthelocalitynumberslistedinAppendixl・Localities  
arrangedfromtheuppertothebottomweredrawn丘omhighertolowerelevation・Figs・5－9werearrangedftomthenortheasttothe  
southwestdirectioninrespectiveareasshowninFigs・1and2・  

（Thblel）．Inonecluster，TLwas35to64mmandHFL  
WaS19to21mm（1argetype，GroupL）；thisclusterWaS  
COmPOSedofspecimensfromLocalities＃70to72，74，  
79，85，and87．Intheothercluster，TLwas20to39  
mmandHFLwas13to18mm（smalltype，GroupS）；   

1and2，andAppendixl）．Therefore，theseresultsare  
directlycomparablewithoutconsidering dif托rencesin  
SamPlingperiodorgeographiclocation・   

BasedontherelationshipbetweenTLandHFL，these  
SPeCimens were classifiedinto two separate clusters  
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1払ble2．ExternalandcranialmeasurementsofGroupsLandSinAreaV GroupL（L）isidentinedasEothenonv）SmuCfVnatuSandGroup  
S（S）isasEmelanogaster．Ineachmeasurement，mean土Standarddeviation，rangeandnumberofspecimensinparenthesesareshown．  

38  

E′…′し、′■肋〃は一  己〃〟信′7（）g‘J∫J…・  且研〟CrO〝αわげ  且椚eJα〃Og‘7∫Jer  

Area  AreaV（L）  AreaV（S）  
Measurements＊  

Area  AreaV（L）  AreaV（S）  
Measurements＊  

H＆BL  109．2士4．93  109．6±18．21   

98－120（46）  81－138（99）  

NL  7．44士0．336  6．81土0．262  

6．8－8．2（41）  6．1－7．5（88）  

51．6土5．28  31．7±2．75   

35－61（46）  21－39（100）  

6．06±0．227  5．58士0．219  

5．6－6．6（46）  4．8－6．3（101）  

ML  

20．02土0．58  15．66土0．86  

19．0－21．0（46）   13．0－18．0（59）  

MW  5．19土0．189  4．62士0．314  

4．7－5．6（46）  3．9－5．3（98）  

MIw  25．3（；士0．651  22．79士0．672  

23．7－26．4（43）   21．2－23．9（69）  

1．08士0．064  1．03土0．055  

0．9－1．2（46）  0．9－1．2（101）  

19．87土0．555  18．19±0．493  

18．5－21．1（43）   16．9－19．1（68）  

4．42±0．181  4．45土0．150  

4．1－4．8（46）  4．1－4．8（99）  

16．03土0．375  14．65土0．432  

15．1－16．7（43）   13．6－15．6（68）  

15．11土0．463  13．79土0．436  

13．7－16．0（45） 12．6－14．7（94）  

15．69土0．421  13．98土0．443  

14．4－16．6（46）   12．8－15．0（101）  

C－Bull  7．60士0．301  7．14士0．245  

7．0－8．2（38）  6．5－7．6（60）  

7．81士0．296  （；．83土0．274  

7．1－8．3（46）  6．2－7．3（100）  

6．62土0．313  6．04±0．285  

5．9－7．2（38）  5．3－6．5（65）  

BL  

5．04土0．248  4．04±0．243  

4．5－5．6（46）  3．4－4．6（100）  

5．54士0．255  5．00土0．187  

4．9－6．1（40）  4．5－5．5（65）  

BW  

＊MeasurementsexceptforH＆BLandIOWdiffbrstatisticallybetweenmucronatusandmelanogaster．  

Table3．FrequenciesofdentalpatternSOnthethirduppermolarsinAreaVofGroupsLandS．   

GroupL（且（〉〟ほ〃0〝γ∫椚〟CJ℃〃αねび）  

Locality  ＃74  ＃85  ＃71  

Month Feb． Mar． Jan．  
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WaSCO11ectedataltitudesbelow2460m（Fig．14；AreaV）．   
ThehistogramsdemonstratethatTLandHFLdidnot  
Changewithelevation（Fig．4）．Ⅵ）1esinGroupLhada  

TL≧35mmandanHFL≧19mm．Bycontrast，VOlesin  
Group S had aTL＜41mm and anHFL＜19mm．  

Histograms depictingI－M3dataarrangedby elevation   

thisclusterWaSCOmPOSedofspecimens丘・OmLocalities  

＃73，75to78，80to84，and86to88．Twospecimens  
丘omLocality＃87belongedtoGroupLandanOthertwo  
to Group S．Whenthelocalities were arrangedfrom  
lowertohigherelevation，itwasclearthatGroupLwas  
CO11ectedataltitudes above2460m，Whereas Group S  
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Fig・5・Geographicalvariationof丘equenciesofTL，HFLandI－M3inAreasIVandVII・ThenumberindicateslocalitieslistedinAppendixl・  
LocalitynumbersinarectangleindicateplaceswhereGroupL（1ateridentinedasEothenonv）SmuC7matuS）wascollected，andGroupS（1ater  
identinedasE．melanogaster）wascollectedfromotherlocalities．FurtherexplanationisgiveninFig・4・  

indicatedthatGroupLconsistedofI－M3values≧14．3  

mm，WhereasGroup Sconsistedofvalues＜15・2mm  

（Fig．4）．   

Themeans，Standarddeviations，andranges ofthree  
extemaland15cranialmeasurements were calculated  

forGro叩SLandS specimensexceptforyoungfrom  
AreaV（Thble2）．GroupLwasstatisticallydiffbrent（p  
＜0．001）fromGroupSforallsizes（TL，t＝29．948，q＝  
144；HFL，J＝29．531，ダ＝103；CBL，J＝19．920，ダ＝  
110；C－Z，t＝15．189，q＝109；C－Ml，t＝17・234，q＝  
109；Ⅰ－M3，J＝22．034，ダ＝145；Dias，J＝19．571，ダ＝  

144；IFL，′＝22．950，ダ＝144；NL，′＝11．594，‘打＝127；  

ML，t＝12．182，U＝145；MW，t＝11．371，U＝142；  

MIw，t＝4．850，U＝145；ZW，t＝16369，U＝137；C－  
Bull，t＝8．280，q＝96；BL，t＝9．610，q＝101；andBW，  
t＝12．481，U＝103）exceptH＆BL（t＝0．015，q＝143，  
P＞0．1）andIOW（t＝1．048，q＝143，P＞0・1）・   

Table3showsthe丘equenciesofthepattemsofthe  
thirduppermolarinGroupsLandSwithdecreaslngele－  

1臨ble4・FrequenciesoftherelationshipbetweenHFLandTLclasses  
inAreasIVandVII，ShowingGroupS（Eotheno7TVSmelanogaster）・  

AreaIV  HFL（mm）  

TL（mm）13－14－15－16q17－18－19－ 20－ 21－ 22－Total  
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＊theholotypeofMicrotus（Eotheno〝り∬）melanogastercolurnus・   
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vation．GroupLhadlすPeSB，C，andD，With「吋PeC  
dominant（65．2％），WhereasGroupShad43．8％TypeB  
and56．2％Type C．Thefrequencies ofthesetypes  
diffbredstatisticallybetweenGroupsLand S（Ga¢＝  
48．08，q＝3，P＜0．005）．The molar pattem varied  
COntinuously丘omthreetofoursalientanglesthrough  
anintermediateform．Iwas abletoreconnrmthatone  

SPeCimenhadthreeononesideandfourontheother  
SideatLocality＃73（AMNHl14951），aSWaSrePOrted  
byAnthony（1941）．  

Inthefo1lowlngreSults，thefrequencies ofthe TL／  
HFLrelationship areusedto diffbrentiatebetweenthe  
twosizegroupsineacharea．   

／諒JJJ小高ヾ（吊り／／－．＼／JJレl川／J●り〃（／J－／／＝〃l／（ノノ川J／り高  

．・lJ・（Ⅵ∫JJJ（JⅢブ一了   

Table4showsthefrequenciesoftheHFL／TLrelation－  
ShipforAreasIV（southemhan）andVII（Zh再iang  
andFt小anprovinces，andThiwan）．Inbothareas，there  
WaSOnlyonecluster，lnWhichTLwas25to44mmand  

HFLwas130r15to18mm，indicatingthatthecluster  

WaSGroupS．TherewasnoclinaltrendinTLorHFL  
（Fig．5）．ThevaluesofI－M3werelessthan15．5mmin  
bothareas，alsoindicatlngthatthesespecimensbelonged  
toGroupS（Fig．5）．   

Table5showsthevaluesforthreeextemaland15cra－   

nialmeasurementsin Group S specimens exceptfor  
youngfor AreasIV and VII．Thble7 shows the  
frequenciesofthemolarpattemsinAreasIVandVII．  
TherewasnoTypeAinAreaIVwhereasTypeAwas  
PreSentin17．0％ofspecimens丘omAreaVII．TypeB  
OCCurredin30．3％ofspecimens舟omAreaIVandwas  
dominantinAreaVII（81．1％）．TypeCwasdominantin  
AreaIV（69．7％），Whereasitrepresentedlessthan2％of  

thesamples丘omAreaVII．TypeDdidnotappearin  
AreaIVorVII．ThefrequenciesofthesemolarpatternS  
diffbredstatisticallybetweenAreasIVandVII（Ga〃＝  
26．63，〃、＝2，p＜0．005）．   

Table8showsthedatafortheHFL／TLrelationshipfor  
AreasIII（Ⅵ1ImanProvince）andVI（nofthemBurma，  
India，VietnamandThailand）．Inbothareas，therewas  
Onlyonecluster，inwhichTLwas30to60mmandHFL  
WaS14to22mm，Whichdemonstratethatthesespeci－  
mensareGroupL．TherewasnoclinaltrendinTLor  

HFLinAreasIIIandVI（Figs．6and7），althoughspeci－  
mens魚・OmLocality＃28werelargerinTL（53－64mm）  
（Fig．7）．Exceptforyoung，Ⅰ－M3ranged録oIn14．Oto  
17．5mminAreaIIIandfrom14．Oto16．3mminArea  

VI，alsoindicating that these specimens belonged to  
GroupL（Figs．6and7）．   

Themeans，Standarddeviations，andrangesforthree  
externaland15cranialmeasurementsforGroupLare  

恥ble6．ExternalandcranialmeasurementsofEothenonv）SmuCれプnatuS（GroupL，L）inAreasII，IIIandVI．Ineachmeasurement，mean土  
Standarddeviation，rangeandnumberofspecimensinparenthesesareshown．  

亡りJ／kⅥり／′叩′′仙、／・（勅〟圧ヾ  勘助靴明別m∽皿血  

Area  AreaIJ（L）  AreaIII（L）  AreaVI（L）  
Measurements  

Area  AreaII（L）  AreaIII（L）  AreaVI（L）  
Measurements  

113．0土13．63  112．3土10．43  104．6土7．053   

95－140（13） 79－134（52） 92－122（53）  

H＆BL  NL  7．60士0．446   7．74土0．533   7．40土0．499  

6．8－8．4（15） 6．4－8．8（51）′ 6．1－8．3（53）  

38．9土4．87  43．5士4．61  42．9±5．36   

31－48（14）  33－51（50）  32－59（52）  

6．34士0．203   6．37土0．301   6．07土0．258  

5．9－6．6（17） 5．6－7．0（54） 5．5－6．7（54）  

ML  

17．77主2．127  19，44土1．471 17．35土0．002  

14．0－20．0（13）15．0－22．0（52）15．0－20．0（53）  

5．19土0．238   5．31士、0．306   5．08士0．275  

4．6－5．8（15） 4．8－5．9（52） 4．5－5．6（54）  

MW  

25．70土0．699  26．30士1．174  24．83土0．893  

24．0－26．5（11）23．0－28．5（40）22．3－26．3（46）  

1．09士0．075  1．10士0．069  1．09±0．010  

1．0－1．2（17） 0．9－1．2（54） 1．0－1．2（54）  

20．47土0．659  2仇91土0．924  19．74士0．635  

19．0－21．2（11）18．3－22．6（39）18．1－20．9（45）  

4．42土0．283   4．55土0．194   4．44土0．338  

4．0－4．9（15） 4．2－5．0（52） 3．6－5．1（54）  

16．63土0．529  16．99士0．735  15．91±0．550  

15．5－17．4（11）15．1－18．4（39）14．4－16．9（46）  

15．28土0．128  15．37土0．758  14．65士0．564  

14．2－15．8（14）12．9－17，0（51）13．3－15．7（49）  

15．79士0．442  16．09土0．733  15．35士0．547  

14．5－16．3（15）14．0－17．4（54）14．0－16．2（54）  

8．18土0．524   8．40土0．505   7．52士0．370  

7．2－9．0（12） 7．4－9．7（35） 6．0－8．0（43）  

7．54土0．238   7．85±0．465   7．50土0．302  

6．9－7．9（15） 6．7－8．8（53） 6．7－8．0（54）  

7．15士0．488   7．17土0．45（；  6．44士0．277  

6．1－7．9（13） 6．0－8．4（39） 5．8－6．9（43）  

BL  

1FL  4．75土0．250   5．12土0．371  4．71士0、305  

4．4－5．2（15） 4．0－5．7（53） 4．0－5・4（54）  

BW  5．79土0．291   5．76土0．239   5．27土0．225  

5．3－6．2（14） 5．0－6．4（37） 4．8－5．7（44）   
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1払ble7．Frequencies ofdentalpatternS OnthethirduppermolarsinAreasrvandVIIofGroup S（Eotheno〝りLS  

melanogaster）．Aquestionmark（？）meanSthecollectingdateunknown．   

AreaIV  

Localiり  

Month  

a  ％
 
 

t
 
 

O
 
T
 
 
 

？
 
 
 

6
 
 

5
 
e
b
 
 

‖
＃
 
［
上
 
 

5
 
h
 
5
 
e
 
 

＃
 
F
 
 
 

r
 
 
 

描
A
p
 
 
 

？
 
 
 

サ
ル
．
 
 

坤peA  

rけpeB  

Type C 
TシpeD  

0
 
「
0
 
「
0
 
0
 
 

0
 
3
 
7
 
0
 
0
 
0
 
0
ノ
 
0
 
 

3
 
′
h
）
 
 

0
 
0
 
つ
J
 
O
 
 

1
 
2
 
 

Area VTT 

糊
血
批
 
 

M
a
r
 

掴
A
p
 

荒
塩
 
 

緋
訟
血
 
 

Locality   

Month  

a  ％
 
 

恥
 
 
 

4
 
 

／
h
）
 
 

‖
芹
 
 

4
 
′
n
）
 
 

‖
】
什
 
 

4
 
′
L
U
 
 

‖
＃
‖
 
 

3
 
 

つ
ん
 
 

′
n
）
 
 

‖
出
り
 
 

′
h
U
 
 

‖
＃
 
 
 

p
 
A
 
 

r
 
 

a
 
M
 
 

b
 
 

e
 
F
 
 

t
 
 

C
 
O
 
 

m
 
a
 
 

l
 
 

n
 
 

l
 

r  

Type A 

「吋peB  

r吋peC  

「吋peD  

4
 
3
 
1
 
0
 
 

O
 
l
 
q
ノ
 
0
 
 

7
 
1
 
1
 
0
 
 

1
 
0
0
 
 

0
ノ
 
3
 
1
 
0
 
 

4
 
 

1もble8・FrequenciesoftherelationshipbetweenHFLandTLclassesinAreasIIIandVI，ShowingGroupL（Eothenonv）SmuCrOnatuS）．  

Area III HFL（mm）  Area VI fIFL（mm）  

TL（mm）13－14－15－16－17－18－19－ 20－ 21－ 22－Tbtal   TL（mm）13－14－15－16－17－18－19－ 20－ 21－ 22－Tbtal  
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＊theholotypeofEo伽乃0〝γ∫β（おJ由．  

＊＊theholotypeofMicrotus（EothenoJり甘）melanogastermiletus．  

Shownforspecimens exceptforyoung丘・OmAreasIII  

andVI（Table6）．Thble9showsthefrequenciesofthe  

molarPatternSfoundinAreasIIIandVI．TypeAwas  
notpresentinAreaIIIorVI．TypeCwasdominantin  
bothareas（52．5％，AreaIII；58．3％，AreaVI）．   

／小＝血両肘／恒ゞ／眉Il、し・川りル岬、・ヾJ〃‘／／．山レl川・／〟〃t／／／   

TheHFL／TLdatadidnotyieldtwoclustersinAreaI  
（HubeiandGuizhouprovinces）orII（GansuandSichuan  

PrOVinces）（1もblelO）．TLranged丘om25to59mmin  

AreaI，and丘・Om15to49mminAreaII．HFLvaried  

from15to21mmin AreaIand丘om13to20mmin  
AreaII．Here，bothTLandHFLshowedawiderrange  

thanin other areas．This was because the valuesin－  

CreaSedclinally丘omnortheasttosouthwest（Figs．8and  

9）．  

＊theholotypeofEothenonりLTmelanogasterlibonotus．  

＊＊theholotypeofEothenonv）Smelanogastercofdinii．  

Bycontrast，histogramsofI－M3distinguishedGroups  

LandSinAreasIandIIincomparisonwiththeotherar－  
eas（Tablell；Figs．8and9）．InAreaI，forwhichthere  

WerenOyOungSPeCimens，thehistogramsidentinedone  
group，becausethe size ofadults andotherspecimens  
（13．1－14．9mm）agreedwe11withvaluesforAreasIV；V  

andVII（Tablell）．InAreaII，bycontrast，thehisto－  

gramsindicatethatadultsandotherspecimensformed  
twosizegroups（Tbble12andFig．9）．GroupsSandL  

COnSistedoftheadultsandotherspecimenswithI－M3  
ranged丘om12．8to15．7mmandfrom14．3to16．3mm，  

respectively．GroupSoccurredinLocalities＃7to13，15  

to19，22to23，25，and27，andGroupLinLocalities  

＃14，21，24，and26（Fig．9）．InGroupL，TLvariedfrom  

31to48mmandHFLfrom14to20mm，Whereasin  
GroupS，TLvaried丘om30to46mmandHFL丘・Om14   
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Fig．6．Geographicalvariationof丘equenciesofTL，HFLandI－M3inAreasIII．ThenumberindicateslocalitieslistedinAppendixl・Locality  
numbersinarectangleindicateplaceswhereGroupL（lateridentinedasEothenonmucronatus）wascollected，andGroupS（1ateriden－  
tifiedasE．melanpgaster）wascollected丘omotherlocalities．FurtherexplanationlSgiveninFig．4．  

to19mm（Thbles5and6）．   
Themeans，Standarddeviations，andranges ofthree  
externaland15cranialmeasurements were calculated  

foradultsandotherspecimensfromGroupSinAreaI  
andGroupsLandSinAreaII（Tables5and6）・InArea  
II，Group L difftred statistica11y駐om Group Sin a11  
Characters（p＜0．01）（H＆BL，t＝7．658，q＝184；HFL，  
t＝3．234，U＝185；CBL，t＝8．073，q＝66；C－Z，t＝  
8．385，ダ＝68；C－Ml，J＝7．638，材＝68；Ⅰ－M3，才＝9．977，  

（打＝194；Dias，才＝6．253，ダ＝194；IFL，J＝5．291，ダ＝  

194；NL，J＝6．529，〃’＝178；ML，チ＝11．081，ダ＝206；  

MW，t＝4．761，U＝200；MIw，t＝3．458，q＝206；ZW，  
r＝8．099，ダ＝147；C－Bull，才＝3．367，〃1＝66；BL，f＝  

3．104，U＝71；andBW，t＝3．660，U＝68）exceptTL（t＝  
1．560，ダ＝182，p＞0．1）andIOW（′＝1．343，ダ＝179，  

ク＞0．1）・   

Table13showsthefrequenciesofthemolarpattems  
SeeninAreasI（GroupS）andII（GroupsLandS）．In  
GroupS，TypeAdidnotoccurinAreaIbutwaspresent  
inAreaII（9．7％）．TypeBoccurredin28．7％ofspeci－  
mensinAreaI，andwasdominantinAreaII（84．7％）．  
TypeCwasdominantinAreaI（72・0％）butscarcein  
AreaII（5．6％）．TypeDdidnotoccurinAreasIorII．  
Onthecontrary，inGroupLinAreaII，TypesAandD  
didnotappear，TypeBwasdominant（63．2％），andType  
Cwasnextmost録equent（36．8％）．   

7もズ0乃0∽fcco乃CJ〟∫わ〃∫   

Thenumberofsalientanglesonthethirduppermolar  
gave little diagnostic information for discriminating 
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Fig．7．Geographicalvariationof丘equenciesofTL，HFLandI－M3inAreasVI．ThenumberindicateslocalitieslistedinAppendixl・Locality  
numbersinarectangleindicateplaceswhereGroupL（1ateridentinedasEothenotlVSmuCrOnatuS）wascollected，andGroupS（1ateriden－  
tinedasE．melanogaster）wascollectedf王omotherlocalities．FurtherexplanationisgiveninFig・4・  

Ofthemeansoftherespectivegroupsineachareaare  
graphicallyillustrated using ratio diagrams（Simpson  
1941；Musser1970）（Fig．10）．Themeansof15cranial  
measurementsfbrGroupLinthreeareaS（AreasII，III，  
andVI）werecomparedwiththoseofGroupLinAreaV  
asthestandard．Similarly，themeansofthe15measure－  
mentsforGroupSin丘veareaS（AreasI，II，IVVand  
VII）werecomparedwiththoseforGroupLofAreaVas  
thestandard．   

Ofthenineparallellines，themeansofIOWaresimi－  
larinabsolutesizeasindicatedbytheircloseproximity  
inthediagram．Themeansofthelengthandwidthofthe  
auditorybullae（C－Bu11，BL，andBW）variedgreatlyand  
didnotdifftrentiateGroupsSandL，indicatlngthatthese  
areinadequatediagnosticcharacters．ThelinesforI－M3，  
Dias，IFL，and ML difftred greatlyln SCale between  
GroupLinAreaVIandGroupSinAreaVII，reflecting  
thediffbrencesinabsolutesize．Theproportionallike－  
nessofthelinesforCBL，C－Z，C－Ml，Ⅰ－M3，Dias，IFL，  

NL，ML，MW，MIw，andZWseeninGroupsLandS  
distinguishedthegroups，indicatlngthattheyrepresent  
two distinctspecies．ThedifEbrencesinthe sizesand  
PrOPOrtionsofthetwogroupswerereflectedprincIPally   

betweenthetwogroups．Thefrequenciesofthemolar  
PatternOfthetwo groups丘omnortheastto southwest  

WereaSfo1lows（AreasItoVII）（Tables3，7，9，and13）．  

InGroupS，TypeAonlyoccurredin17．0％ofmolars  

inAreaVIIandin9．7％ofmolarsinAreaII．TypeB  

OCCurredin81．1，28．0，84．7，30．3，and43．8％inAreas  

VII，I，II，IV；andVrespectively．TシPeCwasfbundin  

l．9，72．0，5．6，69．7，and56．2％inAreasVII，I，II，IV  

andV；respectively．TypeDdidnotappear．Therefore，  

therewasnoclinaltendencyinGroupS丘omnortheast  

tosouthwest．   

Onthecontrary，the丘一equenCiesinGroupLwereas  

fo1lows．TypeAwasnotfound．TypeB occurredin  

63．2，33．9，41．7，and2．2％inAreasII，III，VI，andV；  

respectively；Type Cin36．8，52．5，58．3，and65．2％，  

respectively；and Type Din13．6％in AreaIIIand  

32．6％inAreaV Therewas aclinaltendency録om  

northeasttosouthwestinTypeCinGroupL・   

Asmentionedabove，therewerestatisticaldifftrences  
inthemeansof14cranialdimensionsbetweenGroupsS  
andLwhere thetwo groups are recognized，although  
there was no diffbrence forIOWin AreasIIand V  

（Tables2，5，and6）．The difftrencesinproportions  
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thelargest，andthatfbrAreaVisthesma11est・Except  
forIOW，theparallellinesofGroupsLandSindicate  
marked dif托rencesinabsolute sizeinAreasIIand V  

respectively，WhereGroupsLandSbothoccur・   
TheuppermolarPatternSOfthellholotypesexam－  

inthemolarand舟ontalreglOnSOftheskull．   
Within Group L，eXCePtforIOW，C－Bu11，BL，and  
BW，thelineforAreaIIIisthelargest，andthatforArea  
VIisthesma11est，indicatingdif托rencesinabsolutesize．  
Onthecontrary，WithinGroupS，thelinefbrAreaVIIis  

Table9．FrequenciesofdentalpatternSOfthethirduppermolarontheleftsideinAreasIIIandVIofGroupL（Eotheno7WS  

mucronatus）．Aquestionmark（？）meansthecollectingdateunknowrl・   
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＊theholotypeofMicrotus（丘加henonりLT）mucronatus．   ＊theholotypeofMicrotus（EothenoIWS）aurora・  

＊＊theholotypeofMicrotus（EothenoTIV）S）melanogastereleusis・  
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Fig．8．Geographicalvariationof丘equenciesofTL，HFLandI－M3inAreasI．ThenumberindicateslocalitieslistedinAppendixl．Locality  
numbersinarectangleindicateplaceswhereGroupL（1ateridentifiedasEothenonsmucronatus）wascollected，andGroupS（1ateriden－  
tinedasE．melanogaster）wascollected丘omotherlocalities．FurtherexplanationlSgiveninFig．4．  

inedareshowninFig．11，Whichincludes鎖guresforthe  
holotypeofMicrotus（Eothenonり芯）bonzoandtwosyn－  
types ofE．kanoiredrawnfrom Cabrera（1922）and  
TokudaandKan0（1937），reSPeCtively．ThesepatternS  
areclassiBedintoTypesAthroughC．ThepatternOf  
OneSPeCimenco11ectedfromLocality＃79inAreaVis  
ShownasanexamPleofTypeD（Fig．11）．   
ThefbllowingfburholotypesareincludedinGroupS：  
ArvicolamelanogasterMilne－Edwards，1872，COllected  
丘omLocality＃17inAreaII（Tableslland12）；Mic7℃－  
tus（Eothenonv）S）melanogastercolurnusThomas，1911，  

fromLocality＃59inAreaVII（Tables4andll）；Mcro一  

触（助血乃0〝γ∫）椚eJα乃Ogα∫ねr eJe〃∫g∫Thomas，1911，  

fromLocality＃33in AreaI（ThbleslOandll）；and  
Microtus（Eothenonv）S）au7VraAllen，1912，fromLocal－  

ity＃3inAreaI（TableslOandll）．  
Iwasunabletoaccesstwoholotypes，Whichwerepre－  
dictedtobeGroupSspecimens：Microtus（Eothenonv；S）  
bonzoCabrera，1922，andE．eleusisying71angenSisWang  
andLi，2000．TheholotypeofA茄crotus（Eothenonv；S）  
bonzo Cabrera，1922，WaS COllectedinFu－Cho，Fttjian  
ProvincelocatedinAreaVII．ThemeasurementsofTL  

（30mm）andHFL（15．5mm）fortheholotypeareidenti一  
重edasGroupS，basedontherelationshipbetweenHFL  
andTLinAreaVII（Thble4）．TheI－M30ftheholotype  
WaSeStimatedasl13mmbysummingDias（6mm）and  
ML（5．3mm）values（Cabrera1922）．The sizelies  

WithintherangeofI－M3valuesforGroup SinArea  
VII（Thblell）．Theholotypehasthreeinnerandfour  
OuterSalientanglesonthethirduppermolar（Fig．11；  
Cabrera1922）；thistype，1ウPeB，ispredominantinArea  
VII（rhble7）．   

The collectinglocality oftheholotyPe OfE．eleusis  
yingiiangensis Wang and Li，2000（KIZ76286），in  
YingjiangXiang（altitude800m），Ⅵ1nnan，China，WaS  
determinedtobe24．60Nand97．9OE（Zhuang1983），in  
AreaIV ThemeasurementsofTL（34mm）andHFL（15  
mm）fortheholotypeareidenti鎖edasGroupS，basedon  
therelationshipbetweenHFLandTLinAreaIV（Table  
4）．TheCBLoftheholotypewasestimatedas24．1mm  
（by addinglmm to the basallength of23．1mm），  
because the authors did not list the measurements of 

CBL，IrM3，OrDias．Onemillimeterisapproximately  

thedistancebetweentheposteriormarginoftheoccipital  

COndyle andthemid－POlntOfthelowermarglnOfthe  
foramenmagnum．Thislength（24．1mm）1ieswithinthe  
rangeofCBLofGroupSinAreaIV（Thble5）．Wang  

andLi（2000）identinedtheholotypeasthesubspecies  
OfE．eleusis，Sinceithadfourinnersalientangleson  
thethirduppermolar；thistype，TypeC，ispredominant  
inAreaIV（Thble7）．   

By contrast，the holotype ofE．kanoiTokudaand  
Kano，1937，WaSnOtdesignated．Thecollectinglocality  
for37syntypesofE．kanoiTbkudaandKano，1937，is  
nearHis－Ko－Yueh，Thiwan，determined as24．30N and  

121．30E（Jones1975），inAreaVII．Themeasurementsof  
TL（38mm）andHFL（15mm）foronesyntypeidentined  
itasGroupSinAreaVII（Table4）．ThevalueofI－M3  
foronesyntypewasapproximatedas12．1mmbysum－  

ming Dias（6．7mm）and ML（5．4mm）（Tokuda and  
Kano1937）．ThislengthlieswithintherangeofI－M3  
forGroupSinAreaVII（Tablell）．Thetwosyntypes  
illustratedbyTokudaandKano（1937）（Fig．11）show  
TypeBontheuppermolarpatternS，Whichisdominant   
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PredictedtobepartofGroupL．Thecollectinglocality  
fortheholotypewasChengduShi，Sichuan，China，lo－  
catedat30．60NandlO4．10E（Zhuang1983），1982ftet  
（594．6m）above sealevel（Dolan1938），in AreaII・  
MeasurementsofTL（35mm）andHFL（17mm）forthe  
holotypentthoseforAreaII（TablelO），butdonotclear－  
1yidentifytheholotypeasGroupSorLbecauseofthe  
variationinTLandHFLinAreaII，mentionedabove．  
WangandLi（2000）didnotmeasuretheI－M30fthe  
holotype．TheML（6．6mm）measuredfbrtheholo－  
typeisintherangeofthatforGroupLinAreaII（Table  
6）．TheCBLfortheholotypewasestimatedas27・1mm  
（byaddinglmmtothebasallengthof26・1mm；1mm  
was addedfor reasons mentioned above fbrE．eleusis  

ying／iangensis）．The CBL fbrthe holotype exceeds  
therangeofCBLforGroupLinAreaII，butiswithin  
therangeofCBLforGroupLinAreaIII（Thble6）・The  
holotypehasthreeinnerandoutersalientangles（Wang  
andLi2000），WhichplaceitinGroupLforAreaII，aS  
ShowninTypeB（Thble13）．   
Consequently，GroupLbelongstothespeciesMicro－  
tus（EothenonりLg）mucronatusA11en，1912，Whichisthe  
Seniorscientincname．JuniorsynonymsofMicrotus（E．）  
mucronatusAllen，1912，areMcrotus（E．）melanogaster  
miletusThomas，1914；Microtus（E．）cachinusThomas，  
1921；E．jidelis Hinton，1923；E m．confiniiHinton，  
1923；E．m．1ibonotusHinton，1923；andE．m．chenduen－  
sisWangandLi，2000．Hereafter，GroupLis called  
助政邪明椚m肌棚血（Allen1912）．   

DistributionQfEothenomysmelanogasterand  
E．mucronatus   

Both species are broadly distributed（Figs・12and  
13）．Eotheno7？USmelanogasteroccursinthe Chinese  
PrOVincesofZhqjiang，Fl肩ian，Hubei，Guizhou，Gansu，  
Sichuan，andsouthernⅥlnnan，andinnorthemBurma  

andTaiwan（AreasI，II，IVV；andVII）．Bycontrast，E・  
mucronatusis distributedinthe Chinese provinces of  
Sichuan and Yuman，andinthe northeasternPartS Of  
India，nOrthernBuma，Thailand，andVietnam（AreasII，  
III，VandVI）．BothspeciesaredistributedinSichuan  
Province，China，andnorthernBurma（AreasIIandV）．  
Summarizlngtheirgeographic distribution，E．melano－  
gasteroccursineastemandnorthemdistricts，Whereas  
E．mucronatusis distributedin westem and southern  

districts．   

The distributions ofE．melanogasterandE．mucro－  
natusareseparatedatanelevationof2460minAreaV；  
theformerSPeCieslivesatlowerelevationsthanthelatter   

Thble12．FrequenciesofI－M3classesinAreaII・GroupsS（S）orL  
（L）．arediscriminatedbyhistogramsofI－M3asshowninFig・9・Y：  
young，A：adults，0：Otherspecimens，T：tOtalnumberofspecimens・  
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＊theholotypeofArvicolamelanoBtlSter（Locality＃17）．  

＊＊theholotypeofMcrvtus（Eotheno〃りノS）mucronatus（Locality＃21）・  

inAreaVII（1もble7）．   

Consequently，GroupSbelongstothespeciesArvicola  
melanogasterMilne－Edwards，1872，Whichisthesenior  
SCienti丘cname．Junior synonyms ofA．melanogaster  

MilneqEdwards，1872，are Microtus（E．）m．colurnus  

Thomas，1911；Microtus（E．）m．eleusisThomas，1911；  

A茄cro加（且）α〟rOrαAllen，1912；淵cro加（且）∂0〃ZO  

Cabrera，1922；E．kanoiTokudaandKano，1937；and  

E．eleusisyingiiangensisWangandLi，2000．Hereafter，  

Group Sis called Eothenonv；S melanogaster（Milne－  
Edwards，1872）．   

Bycontrast，thefo1lowlngSixholotypeswereincluded  
inGroupL：Mc7VtuS（Eotheno7WS）mucronatusAllen，  
1912，COllected丘omLocality＃21inAreaII（TableslO  
to12）；淵croわげ（g．）∽eJα乃Ogα∫fer椚ブJeねばThomas，  

1914，fromLocality＃47inAreaIII（Tables8andll）；  
Microtus岬．）cachinusThomas，1921，fromLocality＃70  
inAreaV（Tableslandll）；E．jiddisHinton，1923，  

丘omLocality＃34inAreaIII（Tables8andll）；E．m．  

CO7diniiHinton，1923，from Locality＃28in Area VI  

（Tables8andll）；andE．m．1ibonotus Hinton，1923，  

丘omLocality？65inAreaVI（Thbles8andll）．  
IwasunabletoaccesstheholotypeofE．melanogaster  
chendhensisWangandLi，2000（KIZ63242），Whichwas  
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恥ble13・FrequenciesofdentalpatternsonthethirduppermolarSinAreasIandIIofGroupsSandL・   

GroupS（EothenonりLTmelanogaster）  
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Bycontrast，thealtitudinaldistributionofE・muCrOr  
natusdidnotshowacleartrendfromsouthwesttonorth－  
east as wasfoundin E．melanogaster．EothenoflV）S  
mucronatus（Fig．14）isfoundfrom1300to3600min  
northeastemIndia，nOrthernBurma，Thailand，andⅥet－  
nam（AreaVI，18－290N，98－1040E），2500to3000min  
northemBurma（AreaV25－260N，98－990E），1500to  
4200minⅥ1manProvince（AreaIII，24－280N，99－  
1030E），and900to3900minSichuanProvince（AreaII，  
26－32ON，101－1040E）．InAreaII，E・muCrOnatuSWaS  

collectedat900minKuanshien（Locality＃14），Whichis   

（Fig．14）．Bothspeciesoccurat2460m・   

The elevation atwhichE．melanogaster occurs de－  
creases ftomsouthwesttonortheast（Fig．14）：1800to  
3000minsouthemⅥ1manProvince（AreaIV；23－250N，  

98－990E），1600to2500minnorthernBurma（AreaV；  
25「260N，98－990E），1200to2400minSichuanProv－  
ince（AreaII，26－320N，101rlO40E），1200to1800min  
theprovincesofSichuan，Hubei，andGuizhou（AreaI，  
27－320N，104－1120E），and700to1800mintheprov－  
incesofZhqjiangandF両ian，andinTaiwan（AreaVII，  
23「280N，117－1220E）．  
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Fig．10．Ratiodiagramof15cranialdimensions，COmParingamongthesamplesofAreasII，IIIandVI（GrotlPL；L）andthoseofAreasI，II，ⅠVV  
andVII（GroupS；S）．GroupLofAreaVisthestandard．Seetext，Simpson（1941）andMusser（1970）fbrexplanationsoftheratiodaigram．Lines  
OfCBL，C－Z，C－MI，I－M3，Dias，IFL，ML，MW，andMIwshowtheresemblancebetweenGroupsLandS．  

markedlylowerinelevationthanthecollectionsitesin  
theotherareas．AnaltitudeofhanShien（900m，3000  

ftet）recordedonthespecimenlabelwascon丘rmedin  

Dolan’s（1938）map，Whichindicates the elevation of  

“KwanShien”as2697fbet（809m）．Thetypelocalityof  

E．melanogasterchenduensisWangandLi，2000，WaS  

594．6minChengdu，Sichuan，WhichisnearKuanshien．  

Therefbre，in Sichuan，E．muc7VnatuS OCCurS at muCh  

lowerelevationsandwithamuchmore丘・agmentedgeo→  

graphicdistributionthaninotherareas．  

Discussion   

／小′′常′′′／川川／、／・り′／′川川′t、1〃八ノー〃呵∵い′し′・l仙／  

E．mucronatus   

The altitudinaldistribution ofE．melanogaster de－  

CreaSed f王om southwest to northeast，SuggeSting that  

thedistributiondependsonclimaticfactors．Innorthern  
Burma（AreaV），E．melanogasteroccursatloweraltir  
tudes（1essthan2460m）andE．mucronatusathigher  

OneS（morethan2460m）comparedwiththedistribution  
innortheastemIndiaandVietnam（AreaVI）．ThisdifJ  
fbrencesuggeststhatE．mucれワnatuSisforcedtoliveat  

higherelevationsinnorthemBurmawhereE．melano－  
gasteroccurs，WhichinturnSuggeStSaCOmPetitiverela－  

tionship．   
Theresultsofthegeographicandelevationaldistribu－  
tionallowpostulationaboutthehistoryofthedistribu－  

tions asfollows．First，both species originatedatthe  
border between southernⅦrman，China and northern  

Burma，nearthe Hengduan Shan Mountains．Subse－  

quently，E．mucronatus spread southinto northern   
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Fig．11．Uppermolarpatternsofholotypes（arcandfTm），Syntypes（dande）andonespecimen（n）inEothenonvLTmelanogaster（GroupS：a－g）  
andE．muc7matuS（GroupL：h－n）identinedinthepresentstudy．PatternsofthethirduppermolarareclassinedintoTypesArD（Fig・3）・a，the  
holotypeofArvicolamelanogaster（MNHM1871・571，TypeA）；b，theholotypeofMicrotus（Eotheno〝ぴS）melanogastercolurnus（BMO・5・8・38，  
TypeA）；C，theholotypeofM（E．）bonzo（redrawn丘omCabrera1922，TypeB）；d，OneSyntypeofE・kanoi（redrawnfromTbkudaandKano  
1937，TypeB）；e，OneSyntypeofE．kanoi（redrawnfromTbkudaandKano1937，TypeB）；RtheholotypeofM（E）melanogastereleusis（BM  
ll．9．8．111，TypeC）；g，theholotypeofM（E．）aurora（MCZ7788，TypeC）；h，theholotypeofM（E）mucronatus（MCZ7789，TypeB）；i，the  
holotypeofE．melanogasterlibonotus（BM21．12・5・54，取PeB）；j，theholotypeofEjidelね（BM22・12・1・8，TypeC）；k，theholotypeofM（E）  
melanogastermiletus（BM14．10．23．32，TypeC）；1，theholotypeofE・melanogasterco7dinii（BM22・12・1・1，TypeC）；m，theholotypeofM（E・）  
cachinus（BM．20．8．7．14）；n，thespecimenofAMNHl15133（TypeD）・  

CommitteeofNaturalGeographyofChina1984）・Eothe－  
no7WSmelanogasterprobablyoccupiedThiwanatthat  
time・EarlyPleistocenefossilsofE・melanogasterhave  
been discovered in Yunnan and the Guizhou Plateau 

（Zheng1993）．However，because these fbssils were  
identi丘edbymolarpattems，theidenti且cationofthese  
SPeCimensneedstobereexamineduslngmOlarmeasure－  
mentsindifEbrentpopulationstoestablishthepopulation  
sizeanddistributionofthesespeciesatthattime．   
Car1etonandMusser（1984）showedthatthesouthem－  
most boundary of the Arvicolinae is approximately 
22．50Nin the Palaearctic Region but approximately   

Burma，Thailand，Ⅵetnam，and northeasternIndia；it  
wasfo1lowedinto southernⅥ∬man andBurmabyE．  
melanogaster，Whichforced E．mucronatus to higher  
altitudes．Concurrently，afterE．mucronatusspread丘om  
Y皿antOSichuan，E．melanogasterextendeditsrange  
intonorthem and eastem China，WhereE．mucronatus  

nowhasa丘・agmenteddistributionandoccursatlower  
altitudes，1ikearelic，inSichuan（AreaII）．Eothenonv）S  
mucronatus excluded E．melanogaster駐om northern  
Y皿an，Wherethespeciesarenowallopatric．  
IntheEarly andLaterPleistocene，mainlandChina  
andTaiwanWereCOnneCtedviatheThiwanStrait（The  
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Fig．12．GeographicaldistributionofEotheno77V）Smelanogaster（GroupS）andE・muCrOnatuS（GroupL）・TherectangleareaisenlargedinFig・13・  

（1901）recognizedthatthe faunaOfAssamis distinct  
fromthatofotherpartsofIndia，andconsideredthisa  
transitionalareabetweenthePalaearcticandOrientalre－  

glOnS．HenamedtheareaincludingAssam，Burma，and  
eastoftheBayofBengalasoneof鎖vesubregionsinthe  
OrientalreglOn．ThisareaiscomprisedofAssam，nOrth－  
ernBurma，SOuthemBurma arOundRangoon，WeStern  

Thailand，thenorthempartoftheMalayPeninsula，and  
theAndamanandNicobarIslands．Ktmp（1966，1974）  
COnSideredthatmostgeneracharacteristicofAssamare  
notfoundintherestofIndia，butarewidelydistributed  
intheIndochinareglOn，andIndiafbrmSthewestemmOSt  
boundaryoftheirrange．Hisbiogeographicinterpreta－  
tioniscon鎖rmedbythedistributionofE．mucronatusin  
theAssamsubregion．   

／Jし・川JJ山JJり／／川J・！／／／～し・／〟川〃川＝りル′lJし（・ハ、／／－／ハ／一山仙小  

Iwasunable to examine three specimens directly．  
Blanford（1891）statedthatThomasidentinedonespeci－  
men collectedfrom the Kakyen Hills，near Bhamo，   

150NinNorthAmerica．Microtusoaxacensis，Mumbror  

sus，and M guatemalensis occurin mountain cloud  
forestnear150NinMexicoandGuatemala，andarere－  
gardedasrelictsofearlyarvicolidinvasionsoftheNew  
World（Ho蝕1annandKoepp11985）・Inthisstudy，the  
southemboundaryofthedistributionofE．mucronatus  
wasmoresoutherlythanthatofE．melanogaster，andE・  
mucronatus now occurs near180Nin alpine habitats．  
ThesummitofDoiInthanon（Locality＃91），Thailand，  
whereE．mucronatusoccurs，isisolated，anda“sea”of  
drierlowlandforests has surrounded this“island”of  

moistmountainforestsincetheendofthelastglaciation  
（Bemard1991）．Thisobservationsuggeststhatduring  
theiceagesthesouthernmostarvicolidinvasionswere  
representedbythegenusEothenonv）SintheOldWorld，  
especiallybyE．mucronatus，andbythegenusMicrotus  
intheNewWorld．   

ThisstudyshowsthatE．mucronatusisdistributedin  
northeastemIndia，nOrthem Burma，and northwestern  
Thailand（Fig．12）．Regardingzoogeography，Blanford  
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Fig・13・GeographicaldistributionofEotheno〝りげmelanogaster（GroupS）andE．muc7tmatuS（GroupL）intherectangleareaexhibitedinFig．12．  

northernBurma，aSMcrotusmelanogaster．Thegeo－  

graphiccoordinatesofBhamoare24．15ONand97．150E  

（TheTimesAtlasoftheWbrld1994）．Forthespecimen，  
Blanford（1891）recordedaTLofl．4inches（35mm）  

andanHFLofO．65inches（16．51mm）．Itisreasonable  

toidentifythisspecimenasE．melanogaster（GroupS）  

OnthebasisoftherelationshipbetweenTLandHFLin  
AreaV（Tablel）・ThiscategorizationsuggeststhatE．  

melanogasterisdistributedfurthersouthwestinBurma  
thanShownonthedistributionmappresentedhere．   
Ho（1935）reported collecting47specimens ofE．  

melanogasteratseverallocalitiesinSichuanProvince，  
China．His reportincluded measurements of three  

SPeCimens，With externaland cranialdimensions，COl－  

1ected丘omGanyango（Locality＃16inAreaII）（6650－  
6900fbet，Or1995「2070m）．Thedentallength（INM3）  
Of these three specimens agrees with those fbr E．  
椚eJα乃Og（7∫Jer（Fig．9）．   

LekagulandMcNeely（1977）reportedcollectingE．  
melanogasteronthesummitofDoiInthanon（Locality  
＃91）andrecordedmeasurementsTLas40mmandHFL  
as18．7mm，forwhichthis studyidenti鎖esE．mucro－  

natusonly．ThesemeasurementsagreewiththeTL／HFL  
relationshipforE．mucronatusinAreaVI（Table8）．Al－  
thoughthereportedskulllengthwas26．1mm，theau－  
thorsdidnotindicatewhethertheymeasuredthegreatest   
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Fig．14．AltitudinaldistributionofEotheno〝V）Smelanogaster（GroupS）andE・muC7VnatuS（GroupL）inAreasI－VII・  

firstreviewedandthenpresentedasmall－SCaledistribu－  
tionmapforPereDavid，svoleinChina，althoughhedid  
notmentionhowtoidentifythesevoles．Zhang（1997）  
misread E．melanogaster as being co11ected at Zayti，  
Xizang Zizhiqu，China（Ellerman and Morrison－Scott  

1951）andtheLiupanShanMountains，NinqxiaHuizu  
Zizhiqu，China（Qin1991）．Thetwomisreadsourcesdo  
notreportcollectingE・melanogaster・Zhang，smapdoes  
notgivethefu11geographicdistributionofthevolein  
China．Thisincompletenessiswhy，eXCePtinthefbw  
CaSeSmentionedal）OVe，SPeCimens examinedbymany  
ChineseresearchershavenotbeensufBcientlydescribed  
foridentiBcation andthe keys usedforidentification  
PrObablydifEtrfbreachoriginalauthor・  

Iwasunabletoreexaminesomecollectinglocalities  
byaccesslngSPeCimensdirectly，becausethereportsdo  
notstatewherethespecimensarekept．Theselocalities  
aretheQinlingMountains，ShanxiProvince（WuandLi   

Skulllengthorthecondylobasa11ength．CalculatingI－  
M3aseither17．20r16．2mm丘omapICtureOftheven－  
tralviewofthesku11，thisI－M3valueiswithintherange  

OfthoseforE．mucronatus（Fig．4）．Itisreasonableto  
COnCludethatonlyE．mucronatusoccursonthesummit  
ofDoiInthanon．   

Ho（1979）reported co11ecting one specimen ofE・  
melanogasterwith丘veadultspecimensofE．miletusat  
Kunming，Ⅵ1nnanProvince，China（Locality＃54inArea  
III，aPPrOXimately1890－2300mabovesealevel）・He  
used the molar patternOn the third upper molar as  
describedbyAllen（1940）asthekeyforidentiBcation・  
This specimenisE．mucronatus，nOtE・melanogaster，  
Sincethemeasurements ofTL（47mm）andHFL（17  
mm）（Ho1979）agreewellwiththoseofE．mucronatus  

inAreaIII（「hble8）．Therefore，itappearsthatonlyE．  
mucronatusoccursatKunmlng．   
Ref己rringto many collectingreports，Zhang（1997）  
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1982；Wang1990）；theTai－baiShanMountains，Shanxi  

Province（WuandLi1982；Wang1990）；Zoige，Sichuan  

Province（HuandWang1984）；andtheⅥ1nkaiDashan  

Mountains，Guangdong Province（Liu and Liu1983）．  

Reexaminationoftheidentificationofthesespecimensis  
neededto establishthefu11geographic distribution of  
thisvole．   

Studiesonaltitudinaldistributionreportedtodateare  
not accurate，Since the descriptlOnS areinadequatefor  
identifyinganddeterminingthegeogrq）hicdistribution  
Ofthespecimens．However，thefo1lowlngthreereports  

SuggeStSOme distributions．Eotheno〝りLgmelanogaster  

WaS COllectedftom1500to2700m（Kano1940）and  
from1400to2700m（Yu1994）inTaiwan，and丘om600  

to1400minZhqjiangProvince，China（BaoandZhuge  

1986）．Since only E．melanogasteris distributedin  

Zhqjiang Province and Taiwan，these studies connrm  
OurreSults丘）rtherangeofelevation．   

Reports that describe collecting E．mucronatus on  
mountainsinnorthemYmanProvince（AreaIII）might  

bereliable，becauseonlyE．muc7VnatuSisdistributedin  

this area．Yang andYang（1985）collectedE．m  

（nowE．mucronatus）from1200to3550m，butnot魚・Om  

3550to4200minthisdistrict．YangandTho（1986），  

however，COllected E．miletus at altitudes of2500to  

4000mintheLaqjunMountains，Yuman．Therefore，  

theelevationatwhichE．mucronatusoccurschangeSWith  
mountainrangein southernⅥ1nnan，andthese results  

con責rmouroverallresults．   

HabitatsQfEothenomysmelanogasterand  
E．mucronatus   

Thehabitats ofE．melanogasterandE．mucronatus  

Canbeinferredfromthe descriptionsinthe collection  
data．Anthony（1941）describedthehabitatofE．melano－  

gasterlibonotus（now E．melanogaster），although the  

SCienti丘cnamesdi脆r舟omthoseinthisstudy．Except  

forspecimensofbothspeciescollectedfromtheHpare－  
Saulang Road（Locality＃87），he clearly distinguished  

thetwovolesinthesamemannerasinthispaper（Fig．  

13）．Eothenonv）S melanogaster was not co11ectedin  

denseforestbutinfbothills，ingrassymeadowsunder  
Cultivation，OrOCCaSionallyinstandsoftreesandshrubs  
alongstreams（Anthony1941）．Yu（1994）alsoreported  

thatE．melanogaFterOCCurredingrasslandsmoreoften  
thaninforestin Taiwan，Where onlyE．melanogaster  

OCCurS．AccordingtoBaoandZhuge（1986），however，  

E．melanogasterwasabundantinpineforest，COmmOn  

inmeadows，andrareinChineseBrforestsinZhqiiang  

堀川肋れ仇ゆ 27（2002）   

Province，Where only E．melanogasteris distributed．  

Therefore，E．melanogaster habitat difEbrs withgeo－  
graphicarea．   
Eothenonv；SmuCrOnatuSWaSCOmmOnOnthebanksof  
Smallstreams，Slopes，meadows，rOCks，OrlogsinBurma，  
Where onlyE．melanogastercachinus（nowE．mucro－  
natus）is distributed（Anthony1941）．In the Adung  
「ゐ11ey，Burma，E．mucronatuswasmainlycollectedin  
COniftrousforests，and occasionally collectedin open  
scrubland and bamboo thickets at2400min elevation  

（Cranbrook1960－61）．According to Yang and Yang  
（1985），E．miletus（nowE．mucronatus）wasmorecom－  
monincultivated茄eldsorbushesthaninmixedfbrest，  

Plne and cedarforest，Or bushy bamboo．The vole，  
however，WaS nOt COllectedin alpine grasslandsin  
northernⅥ1nnanProvince，WhereonlyEmuc7matuSis  
distributed．Therefore，the habitat ofE．mucronatus  

diff己rsbetweenBurmaandYhnnan．  

（、ソ．ハ＼／／J．．JJ／川J   

Thehistoricalusageofthesub－SPeC摘candspecific  
namesofE．melanogasterandE．mucronatusinrelation  
to associatedtaxa，theirdistribution，typelocality，and  

typespecimenscanbesummarizedasfo1lows：  

Eotheno71VSmelanogaster（Milne－Edwards，1872）  
JIDistribution：Chinese provinces of Zhqjiang，  
Fltjiang，Hubei，Guizhou，Gansu，Sichuan，and  
Y血man；1もiwan．  

11Typelocality：Moupin，S6Tbhuan（＝Sichuan），China．  
■ Holotype：MNHM1871．571  
Arvicolamelanogaster；Miine－Edwards1872，P．93（foot－   
note）．Blandford1881，P．114．  
Microtusmelanogaster；Blandford1891，P．434．Thomas   
1899，p．775・  

Mcrotus（Eotheno7rUS）melanogaster；Miller1896，P．   
45．Thomas1911b，P．176．Al1en1912，P．211．  

りんノ川〃、＝し一／／Jし′い〃tいI〃′しイり川一．ゞlNl・＝・・イJJ川JJ．、ニー1－】1州lいト   

1911a，P．209［Typelocality：Kuatun，N．WFokien   
（＝Fl小an），China］．  

礪cγ0ねげ（且0伽乃0〝り岱）椚eJα乃Ogα∫Jer eJe〟∫f∫；Thomas   

1911c，P．50［Typelocality：EastofChatungfu，N．   
Yunnan，China；5，800’］．Thomas1912，P．139．  
Mcrotus（Eothenonv）S）aurora；A11en1912，P．211［Type   
locality：Changyanghsien，Hupeh（＝Hubei），China］．  

Microtus（Eothenonv）S）bonzo；Cabrera1922，P．168   

［「吋pelocality：Fu－Chou（＝Fuzhou），China］．  

Eothenonv）S melanogaster；Jacobi1922，P．15．Thnaka   
1936，P．308．Kuroda1938，P．54．Ellerman1941，   
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P．576（in part）．Aokiand Thnaka1941，P．141．  
EllermanandMorrison－Scott1951，P．668（inpart）．  
GromovandPolyakov1977，P．237．Corbet1978，  
P．101（inpart）．Lawrence1982，P．5．Honackietal．   
1982，P．486．HuandWang1984，P．257．Corbet  
andHi111992，P．401（inpart）．MusserandCarleton   
1993，P．514（inpart）．  

Eothenonv；S melanogastermelanogaster；Hinton1926，  
P．285．Ho1935，P．146．Allen1940，P．806．E11er－  
man and Morrison－Scott1951，P．668．Pen et al．   

1962，P．126．WangandLi2000，P．440．  
EothenoTTV）Smelanogastereleusis；Hinton1926，P．286．  
EllermanandMorrison－Scott1951，P．668．Penetal．   
1962，P．126（inpart）．Luetal．1965，P．294．  

助娩e〝0〝り岱椚eわ㈲卯∫ねrα〟和γα；Hinton1926，p．2即．  

EllermanandMorrison－Scott1951，P．668．  
go伽〃0〝サ∫∽e／α乃Ogα∫′er co／〟r乃〟∫；Hinton1926，p．  

288．Allen1940，P．810．EllermanandMorrison－  

Scott1951，P．668．Vbn Lehmann1955，P．166．  
WangandLi2000，P．444．  

川川一／机・t／㍉／／′川川′′いI＝lんJJ＝．ゞ・ハ／し・′一 肌イ川い．ゞlJ・、Jげこ  

Howell1929，p．51．  
1〃（γ＝／Jハり．川／汀JJ川川、、l仙んJJ＝阜J．、／しソ・「り／ノ／ノ川ハ：lい＼＼し＝   

1929，p．52．  

Eothenonv）S kanoi；Tokuda and Kano1937，P．1118   
［Typelocality：His－ko－Yueh，Thiwan：24019’N，   
12lO171E（reftrringJones，1975）］．  

丘b血刀0〝γ∫椚7／e加α〃rOrα；Allen1940，p．814．  

且0〟肥乃0〝伊∫∽eJα仰gα∫Jerね乃0～；Kuroda1940，p．274．   

Tokuda1941，P．52．Ellerman andMorrison－Scott   
1951，P・669．WangandLi2000，P．447．  

Eothenonv）S eleusis；A11en1940，P．815．Gromov and   
Polyakov1977，P．237．HuandWang1984，P．259．  

助Jゐe〃0〝伊∫椚fJe加∽fJeJ〟∫；Stager1949，p．70．  

Eotheno77VLSeleusLseleusis；WangandLi2000，P．430．  
Eothenonv）Seleusisaurora；WangandLi2000，P．431．  

Eothenonv）SeleusISy17唱71angenSis；WangandLi2000，   
P．434［Typelocality：Yingjiang Xiang，Yhnnan，   
China；800m］．  

Eothenonv）S melanogaster mucTmatuS；Wang and Li   
2000，p．442．  

Eotheno7WSmelanogasterlibonatus；WangandLi2000，   
p．443．  

助血靴明椚棚m靴血（Allen，1912）  

■ Distribution：Chinese provinces of Sichuan and  
Yuman；nOrtheasternIndia；nOrthen Burma（＝  
Myanmar）；nOrthernThailand；nOrthernVietnam．  
■ Typelocality：Tachiao，WeStem Szechwan（＝  

Sichuan），China；12，000’．  

JJ Holotype：MCZ7789．  
Mcrotus（Eothenonv）S）mucronatus；Allen1912，P．214．  
りノ‥小／ノハり．一川九ソいり汀・り仙ん川一．いハ／l・r′山／し…、二●l－t－川11こlト   

1914，P．474［Typelocality：10miles of W of  
Yangpi，Whan，China；7，000’］．  

Mcrotus（Eotheno7WS）cachinus；Thomas1921，P．504   
［Typelocality：ImawBum，Burma；9，000’］．  

Eothenonv）Sjiddis；Hinton1923，P．150［Typelocality：  
Lichang Range N．W nankin27037’N，Yunnan，  

China；14，000’］．Thomas1923，P．661．Hinton1926，  
p．290．  

助班e乃0〝γ∫∽eJα〃Og（‡∫Jerco頑言〃fよ；Hi山On1923，p．151   

【1シPelocality：Kiu－Chiang－Salween divide，280N，  

China；11，000’to12，000’］．Allen1924，P．3．Hinton   

1926，p．288．Osgood1932，p．323．  
且0鹿〃0／りげ椚e／α㈲酢びおrJブ∂0〃0血ダ；Hinton1923，p．   

151［Typelocality：Dreyi，MislmiHills，Assam，   
India；5，140’］．Hinton1926，P．289．Hinton and  
Lindsay1926，P．400．Anthony1941，P．99．Eller－  

man1961，P．442・KuruP1968，P．98．  

Microtus（EothenoTYVS）jidelis；Allen1924，P．4．  

Eothenonv）S melanogaster cachinus；Hinton1926，P．  
286．Anthony1941，P．98（inpart）．Ellermanand  
Morrison－Scott1951，P．669．Ellerman1961，P．441．  
Eotheno77VLSmelanogastermiletus；Hinton1926，P．287．  
EllermanandMorrison－Scott1951，P．669．  
Eotheno7？りげmelan（7gaStermuC7VnatuS；Hinton1926，P．  
289．  

β0血刀0〝γ∫椚eわ乃Ogα∫ferガ鹿／ね；Osgood1932，p．323．  

Eothenonv）Smiletusmiletus；Allen1940，P．811．Penet   
al．1962，P．127．Ho1979，P．145．WangandLi2000，   
p．453．  

Eothenonv）S melanogaster；Ellerman1941，P．576（in   
Part）．EllermanandMorrison－Scott1951，P．668（in   
Part）．LekagulandMcNeely1977，P．418．Corbet   
1978，P．101（inpart）．CorbetandHill1992，P．401   

（inpart）・MusserandCarleton1993，P．514（inpart）．  

Eotheno77りLS melanogaster eleus由；Pen et al．1962，P．   

126（inpart）．  

EothenoT7V）S miletus；Gromov and Polyakov1977，P．   
237．HuandWang1984，P、259．CorbetandHill   

1992，p．401．  

且0触乃0〝γ∫椚e7α乃Ogβ∫Jer∽eJα乃Og（7∫Jer；Ho1979，p．  

145．  

Eothenomus melanogaster chenduensis；Wang and Li   
2000，P．447［「吋Pelocality：ChengduShi，Sichuan，   

China］．  

Eotheno71ySmiletusco7dinii；WangandLi2000，P．455．   
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Appendixl．Localitiesandspecimensexamined  

（Altitudewaslistedinfr011tOfthenumberofspecimensregistered  
aswellasthedateofcollection，becausetherearemanyspecimens  
CO11ectedwithoutrecordingaltitude．）  

China   

HubeiProvince  

l．QuongPow（＝LuongPow）：Circa31．20N，110．50E；Thislocality  
WaS nOtableto nnd out on the map made by W R．Zappey  
housedinthe MCZ．However，the collectingdate ofQuong  
Pow（April15，1907）isneartothatofHsiatienze（MCZ7193／  
Apri16，1907）．Thus，Itentativelyregardedthecoordinatesas  
Hsiatientze；Emelanogaster，5000’，April1907，MCZ7188・  
2．HsienTienTsze：31．20N，110．50E；theNE oftheWansonshan  
mountain；E．melanogaster，5500’，April1907，MCZ7193．  
3．Changyang－hsien（＝Changyang Xian）：30．40N，111．lOE；E  
melanogaster，February1909，theholotypeofMicrotus（Eothe－  
nonv）S）auroraA11en，1912（MCZ7788）／5500’，October1907，  
MCZ7185／4150’and5500’，November1907，MCZ7187，7195，  
BM13．9．13．8．   

Guizhou Province 

4．ShuanLungChang（＝Hsinglungshan），1101iSEofWenShui：  
28．80N，106．80E（Trayer1967）；E melanogaster，May1932，  
FMNH40529－32．  

5．HsiangLiaoPa（＝ShungLiaoPa），601iSEofWenShui：28・4ON，   
106．60E；且∽eJα〝Og（フ∫Jer，May1932，FMNH40535．  

6．Kweiyang（＝Guiyang）：26．60N，106．7OE，Stager（1949）originaト   

1y noted thelocation as220N andlO70E．His descrlPtlOn，  
however，SeemStObemistaken；E melanogaster，August1945，  
USNM279308／AugustorSeptember1945，USNM284995／the  
dateofco11ectingisunknown，USNM284996．   
Gansu Province 

7．WenXian：33．00N，104．6OE；E．melanogaster，May1910，BM  

11．2．1．227－234．   

Sichuan Province 

8．TaiPinYi（＝ThiPing），ThoKuan：32．lON，103．7OE；E．melano－  
gaster，August1938，BM55・566－568・  

9．Wen Chuan（＝Wenchuan Xian）：31．40N，103．60E，fbllowing  
Birckhead（1937）andSheldon（1975）；E．melanogaster，5000’，  
September1933，USNM258705／5000’，October1933，USNM  
258704／November1934，USNM259365．  

10．GoanSheDwe：about31．30N，103．30E．Iregardedthecoordi－  
natesasGantangGoinTraylor（1967），becausethecollecting  
dateofthislocality（舟omApril17toMay19，1934）isquitenear  
tothatofGantangGo（May7－9，1934；Traylor1967）；E・melano－  

gaster，April1934，FMNH45718r25／May1934，FMNH45726－  
59．  

11．ChengonCreek，ChengWei，25milesWEWenchwan（2100m）：  
31．250N，103．600Efo1lowing the map ofSheldon（1975）；E．  
melanogaster，7000’，October1934，AMNHll1549－51，111567／  
7000，，November1934，AMNHll1554－55，111559－62／7000’，  
December1934，AMNHll1568．  

12．TsaqPo（＝Caopo）：31．250N，103．330E；E．melanogaster，5000’  
and6200’，October1934，AMNHll1542，111544－48／June   
1938，BM55．552－562／July1938，BM55．563・  

13．LuErCheh：31．080N，103．580E．Iregardedthecoordinatesas  
LaoChunYainTraylor（1967），becaus占thedateofco11ectingat  
thislocalityisquiteneartothatofLao ChunYa（March28，   
1932；Traylor1967）；E．melanogaster，March1932，FMNH  
40536－37．  

14．Kuanshien（＝GuanXian）：31．000N，103．620E（Traylor1967）；  
Emucronatus，3000’，November1932，USNM258147－55．  

15．PingYangGoh：30．420N，102．580E（Traylor1967）；E．melano－  
gaster，November1932，FMNH45658L45676，45678－15714／  
December1932，FMNH45770－96，45798．  

16．GanYangGo：30．330N，102．500E（Traylor1967）；E・melano－   
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gaster，January1931，FMNH36447／February1931，FMNH  
36450－57，36459－61，3（；463－65，36468－69，USNM259915－16．  

17．Moupin（＝BaoxingXiang）：30・3ON，102．80E；E・melanogaster，  
the holotype ofArvicola melanogaster Milne－Edwards，1872   
（MNHM1871・571）（thecollectingdateisunknown）／6500’，July   

1929，USNM254841－42／Apri11931，USNM259914．  
18．LuallSlliGow：30．250N，川2．250E（Ⅱaylor1967）；且椚eJα〃0－  

gaster，March1931，FMNH 36502－05，36508－11，USNM  
259913／April1931，FMNH36513－17，36520N22・  

19．Ya－Chow（＝％’anXian），45mSW：29．9ON，102．90E；E．mekmo－  
gα∫Jer，4000’，July1910，BMll・2．1・271・  

20．Chin－fu－San（＝Jinfb Sahn），near Nan－Chwan（＝Nanchuan）：  

29．00N，107．lOE；E．mekmogt7Ster，4000’，September1910，BM  
ll．9．8．120．  

21．T如hiao（＝Thquiao）：29、730N，102．01OE；Thecollectinglocality  
OftheholotypewasnxedinAppendix2；Emucronatus，12000’，  
August1908，the holotype ofMicrotus（Eotheno〝りLy）mucro－  

natus Allen，1912（MCZ7789）／13000’，September1908，BM  
13．9．13．7，MCZ7791，7803．  

22．Omei－Shan or Omei－San（＝EmeiSahn）：29．60N，103．4OE；E．  
椚g／α〃（郡∫おち6000’，A11gu5t1910，BMll．2．1．270．  

23．Washan：29．20N，103．OOE；E．melanogaster，6000’，May1908，  
MCZ7799／6000’，September1908，MCZ7804／8000’，Novem－  
ber1908，MCZ7798，7800－7801．  

24．ChuLiangShianorChuLungshien（＝JiulongXian），TもPuTze，  
TongKuorChungKu：29．lON，101．60E；Emucronatus，7000’，  
April1934，AMNHl13557－58．  

25．Ku－1u（＝Kulu）：28．OON，101．30E；E．melanogaster，April1929，  
FMNH33065－6（；．  

26．Mili（＝Muli）：27．90N，101．30E；E mucronatus，March1928，  
FMNH33061－62／April1929，FMNH33063，33086．  

27．Ⅵlnnanborder：nearPaikuowan；26．80N，102．20E，fo1lowingthe  
COllectingdateofRooseveltandRoosevelt（1929）；E．melano－  
gaster，7200’（Roosevelt and Roosevelt1929），April1929，  
USNM254694．   

Yunnan Province 

28．GombaLa（＝GompaLa），Kiu－Chiang－SalwinDivide，Lat．280N  
OrSalweenRiuRiangDivide：28．00N，98．50E（抒omthemapof  
Kingdon Ward1924）；E．mucronatus，11000’，July1921，the  
holotype ofEotheno7WS melanogaster confiniiHinton，1923   
（BM22．12．1．1）／11000’－12000’，July1921，BM22．12・1．2－3．  

22．12．1．5／12000’，October1922，BM23．3．7．21．  
29．To－mulang，ChengTien（＝ZhongdianXian）：27．80N，99．70E；  
E．mucronatus，10000’，December1916，USNM259933．  

30．Pehti（＝Petai），30miles S ofChung－tien（＝ZhongdianXian）：  

27．50N，99．70E；E．mucronatus，10000’，November1916，MCZ  
21298，AMNH44233．  

31．Tugannsha，20 miles S of Chungtien（＝Zhongdian Xian）：  
27．50N，99．40E；E mucfVnalus，10OOO’，November1916，MCZ  
21299．  

32．Ha－Pa，20milesN ofTbku：27．40N，100．40E；E．mucronatus，   
10000’，November1916，FMNH30555．  

33．21milesEofCha－tung－fu（＝ZhangtongXian）：27．30N，104．00E；  
E．melanogaster，5800’，March1911，theholotypeofMcrotus   
（Eothenonり岱）eleusLs Thomas，1911（BMll．9．8．111），BM   
llβ．8．109－110，11．9．8．118－119，11．9．8．114－116  

34．LichiangRange，NW nank，Lat．27．40N：27．30N，100．20E；E．  
mucronatus，14000’，November1921，theholotypeofEotheno－  
〝ひSjidelis Hinton，1923（BM22．12．1．8）／13000’and14000’，  

November192l，BM22．12．1．6－7，22．12．1．9／8200’，October   
1916，AMNH44074，USNM259932，MCZ21296－97，21300r  

Ol，FMNH30550，30552－54／12000’and14000’，August1922，  
BM 23．10．11．15，23．10．11．17，75．641，FMNH 28966／9000’，  

11000’，12000’，13000’and14000’，September1922，FMNH  

28965，BM23．10．11．16，23．10．11．18－20，75．642－644／October   

1922，BM23．10．11．21．  

35．％ng－tZeRiver（nearNguluko）：27．20N，100．30E（什omthemap  

OfStevenshousedintheFMNH）；E．mucronatus，March1929，  

FMNH33191．  

36．Nguluko：27．20N，100．30E；Emucronatus，7500’（Rooseveltand  

Roosevelt1929），February1929，FMNH33008．  

37．Chung－1u（＝Zhongku），MekongRiver：about27．20N，99．2OE；E．  

mucfVnatuS，6000’，December1916，FMNH30560－61，USNM  

259934．  

38．Waita（＝Weiodeng），Mekong River：27．lON，99．20E；E．  

muc7VnatlLg，6000’，December1916，FMNH30563．  

39．Li－tien（＝Ludian），Yangtze－MekongDivide：27．lON，99．4OE；  

E．mucronatus，10000’，December1916，FMNH30558－59．  

40．HsioTtien（＝Xiaotien），Mekong River：27．00N，99．20E；E．  

mucronatus，6500’，December1916，FMNH30538．  

41．Yung－Ning（＝Yongning），50m S of：27．00N，100．70E；E・  

朋〟C′℃〃αねJ∫，10000’，May1922，BM23．3・7・20．  

42．Shi－ku（＝Shiqu），YangtseRiver：26．90N，99．90E；E．mucronatus，  

6000’，December1916，FMNH30557．  

43．Thiao－he－1aorHsiaqke－la（＝Xiaogola），MekongRiver：26．60N，  

99．1OE；E．mucYVnatuS，8000’，December1916，FMNH30564，  

AMNH4403（5．  

44．Chiang－Wei（＝Xunweior Xunnan），Mekong River：26．40N，  

99．80E；E．mucTVnatuS，8000’，December1916，FMNH30565．  

45．％ng－tSen，MekongDrainage，andYangChengFu，20mi1esS   

（nearLangQiong？）：26．00N，100、00E；E．mucronatus，9000’，  

December1916，FMNH30566，30568／January1917，AMNH  

44053．  

46．LungKai，WuTingHsien：25．950N，101．90OE（MooreandTate   

1965）；E・muCrOnatuS，January1927，MCZ24440・  

47．10milesWofYangpi：25．90N，99．70E；E．mucronatus，7000’，  

February1914，theholotypeofMicrotus（Eotheno7WS）melano－  

gas（ermiletusThomas，1914（BM14．10．2332）．  

48．Yang－piRiver（＝1ねngbiJiang），rItrlgyeuhRoad：25．80N，99．80E；  

E．mucronatus，5000’，January1917，FMNH30569，USNM  

259935．  

49．Kao Chiao：25．020N，102．330E（Moore and Thte1965）；E．  

mucronatus，February1927，MCZ24437－39．  

50．Ttngyueh（＝TbngchongXian）：25．00N，98．50E；Emehmogasおf3  

BM12．6．26．4（thedateofcollectingisunknown）．  

51．ChingT岳’aiFang，rIbngyueh：25．000N，98．50E；E．melanogaster，  

7000’（not determined and used Tbngyueh），May1912，BM  

13．12．8．16．  

52．Shwe11iValley：Circa 25．000N，98．67OE；E．melanogaster，   

10000’，thedateofco11ectinglSunknown，BM25．10．5．26－28．  

53．Ho－meWr－Shee Pass（＝Ho－mu－Shy Pass）：24．920N，98．750E   

（Moore and Tate1965）；E．melanogaster，8000’，April1917，  

AMNH44063－64，44066，FMNH30549．  

54．Kungming（＝Kunming），15miles SW：24．90N，102．50E；E  

椚〟C仰〝αJぴ，7000’，Augu5t1945，USNM279305－7・  

55．1もーShui－tang（＝rIbshutang），SalweenDrainage：24．28ON，99250E   

（MooreandTate1965）；E．melanogaster，6000’，February1917，  

AMNH44045－46．  

56．Mucheng－Salween Drainage（＝Mengdiangie or Mengdingie）：  

23．50N，99．00E；E．melanogaster，6000’，7000’，andlOOOO’，Feb－  

ruary1917，MCZ21286q91，FMNH30540，39542－44，30546－  

48，BM29．3．17．111，USNM259919－20，AMNH44172－73，  

44175，4418（5，44199－200．   

Zhejiang Province 

57．Tung－1u：about29．90N，119．6OE；E．melanogaster，December   

1925，MCZ34303／February1926，MCZ24303／March1928，   
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MCZ24305．   

FLtjianProvince  
58．ChungHsien（＝Chunganhsian）：28．030N，117．88OE（Mooreand  
Thte1976）；E，melanogaster，June1925，AMNH60327／July   
1925，MCZ24441／May1926，AMNH84766／July1926，AMNH  
84776／August1926，AMNH84777．  

59．Kuatun（＝Huaqiao）：1300klllNWofShowanearBoheaMoun－  
tain（Thomas，1899），about27．50N，117．20E；E．melanogaster，  
2400’，October1899，the holotype ofMcrotus（Eolheno〝りLT）  

melanogaster colurnus Thomas，1911（BM O．5．8．38）／October   
1896，BM97．3．2．14／April1898，BM98．11．1．27／March1899，  
BM 75．639」ト0／the dates of co11ectlng are unknown，BM  
5．6．1．11，8．7．25．41，8．8．11．101－103，96．12．2．16，98．11．1．28，  
0．5．8．37，0．5．8．39；USNM141496（3000’），141497－500，252186．  
Taiwan  

60．Chuei－ftng，Nanton（＝Nantow）Hsien：24．08ON，121．180E   
（JameSOn andJones1977）；E melanogaster，October1961，  
USNM332945／November1961，USNM332946－49，332961／  
5900’and6000’，January1962，USNM332940－14．  

61．Mei－fbng，Nanton（＝Nantow）Hsien；Circa24．070N，121．20OE  
bersonalinfbrmationofDr．Tbrayama）；E．melanogaster，5500’，   
January1961，USNM332957．  

62・Lung Ⅵlen Bridge，Wu－Sheh，Nan Tbn（＝Nantow）Hsien：  
24・030N，121・13OE（JamesonandJones1977）；E．melanogaster，   
January1962，USNM332950．  

63・Wu－Sheh，NanTbn（＝Nantow）Hsien：24．030N，12l．03OE（Jame－  
SOnandJones1977）；E．melanogaster，October1961，USNM  
332951－56．  

64．Mt．Alisan，Alishan，Or Alishan St．，ChiaaiHsien：23．530N，  
20．80OE（JamesonandJones1977）；Emelanogaster，November   
1936，USNM 261037q39／March1969，USNM 358357M59／  
6000’，February1962，USNM332958－60．  

India  

65・Dreyi（＝Delei），MishmiHills，Assam：nearMinutang（＝Chiba－  
On），28．250N，96．500E（Kingdon Ward1930）；E．mucronatus，  
5140’，June1921，the holotype ofEotheno77V）S melanogaster   
libonotusHinton，1923（BM21．12．5．54），BM21．12．5．55－56．  

66．Tbkubama，NagaHills（＝Nagaland），Assam：about260N，940E；  
E・muCrOnatuS，August1950，FMNH76434／September1950，  
FMNH76728，76433．  

67・Karong，Manipur，Manipur Hills，Assam：25．lON，94．00E；E．  
mucronatus，Decembel・1950，FMNH76432．  

Burma（＝Myanmar）  

68．AdungValley：28．250N，97．670E（Cranbrook1960－61）；E．mucro－  
natus，8000’，May1931，BM32．11．1．123／8000’，June1931，BM  
32．11．119－121，32．11．1．124，32．11．1．128，FMNH40955－60．  

69・Seinghku，nearHaita：28．10ON，97．550E（KingdomWard1930）；  
E・muCrOnatuS，BM25．3．7．18（thedateofcollectingisunknown  
butprobablyin1928，知1lowingKingdomWard1930）．  

70・ImawBum，Kashin（＝Kachin）Province：26．130N，98．380E（丘om  
themapofAnthony1941）；E．mucronatus，9000’，June1919，the  
holotypeofAガc7℃tuS（Eothenonv）S）cachinusThomas，1921（BM  

20．8．7．14）／9000’，January1939，AMNHl15046L67．  
71．AboveNyetmawRiver：about26．lON，98．50E；E．mucronatus，  
9200’－9700’，January1939，AMNHl15074．  

72・NyetmawRiver：26．lON，98．50E；E．mucronatus，8600’，January   
1939，AMNHl15068－69，115075．  

73・Gangfhng（＝Kangfang）：26．lON，98．60E（ftom the map of  
Anthony1941）；E・melanogaster，5200’，January1939，AMNH   
l14939－82／5200’，February1939，AMNHl14983－85，115077．  

74．Road to ChimeliPass：about26．lON，98．7OE；E．mucronatus，   
10000’，February1939，AMNHl15108，115115－16．  

75・Hpawti（＝Hpawte，nearGangfang）：26．0lON，98．580E仲omthe  
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mapofAnthony1941）；E．melanogaster，7400’，February1939，  

AMNHl14987．  

76・Thnatung（＝Thgtung，nearGangfang）：26．010N，98．580E（＆om  

themap ofAnthony1941）；E・melanogaster，5077’（Anthony   

1941），February1939，AMNHl14990－93．  

77・Phyinlawska（＝Hpinlawkha）：about260N，98．40E（＆omthemap  

Of Anthony1941）；E melanogaster，4200’，February1939，  

AMNHl14988－89，115127－28．  

78・Hkamkawn：25．980N，98．40OE（fromthemapofAnthony1941）；  

E．melanogaster，4000’，March1939，AMNHl15001－02．  

79・HpimawRoad：25．970N，98．600E（from the map ofAnthony   

1941）；E．muc7VnatuS，9000’，February1939，AMNHl14998，  

115000，115129，115132－34，115138一斗0．  

80・Hpimaw：25・97ON，98・600E（fromthemapofAnthony1941）；  

E・melanogaster，7600’，February1939，AMNHl14994－97，  

114999．  

81・Langyang：25．920N，98．250E（丘omthemapofAnthony1941）；  

E・melanogaster，4600’（Anthony1941），Apri11939，AMNH  

l15043．  

82・Htawgaw：25・920N，98．330E（ftomthemapofAnthony1941）；E 

melanogaster，5600’，March1939，AMNHl15003，115041－12．  

83・Pyepat：25・880N，98・13OE（丘omthemapofAnthony1941）；  

E・melanogaster，6300’（Anthony1941）／April1939，AMNH  

l15044一一45．  

84・Luksuk（nearHpare）：25．83ON，98．400E；E．melanogaster，5200’，  

March1939，AMNHl15004rO5．  

85・HparePass：25・830N，98AOOE（fromthemapofAnthony1941）；  

E．mucronatus，9500’，March1939，AMNHl15146L48，115151－  

52．  

86・Hapare：25．830N，98．400E（fromthemapofAnthony1941）；E 

melanogaster，6000’，March1939，AMNHl15007，115024－40．  

87・Hapre－Saulang Road：25．750N，98．400E（丘om the map of  

Anthony1941）；8200’，March1939，E．melanogaster，AMNH  

l15022－23，且椚〃CrO〃αJ〟∫，AMNHl15044一句5．  

88・Changyinku：25．700N，98．270E（n・OmthemapofAnthony1941）；  

E．melanogaster，7000’，March1939，AMNHl15009－115020／  

May1939，AMNHl15008．  

89．Mt．Victoria，Pakokku，ChinHills：21．120N，93．550E；E．mucro－  

natus，2600m，March1938，AMNH163651／2600m，April1938，  

AMNH163650，163652－55／2600m，May1938，AMNH163656／  

2600m，June1938，AMNH163657．  

Vietnam  

90．Chapa，Tbnkin，LaoCaiProvince：22．20N，103．50E；E．mucrona－  

tus，1320m，February1929，MCZ38226，FMNH32307／5000’，  

November1929，BM33．4．1．474－475，FMNH32980－82／5000’，  

December1929，BM33．4．1．476A77．  

Thailand  

91・TheSummitofDoiIntheron，（DoiInthanon－AngkaPeak，8452’），  

ChiangmalPrOVince：18．58ON，98．500E；E．mucfVnatuS，8000’，  

8100’，and9000’，MarCh1937，MCZ35533r34，35537－34543／   

July1972，USNM533346／2400m，February1979，HUM－HAno  

230－234，255，257－258，27（5．  

Appendix2．FixinglocalitiesofMt．Washanand  

仙eholotypeso一腰crβf〟∫（g〃助g〃β〝り帯）  

椚〟Crβ那′〟∫Allen，1912and丑〃dⅦ励朋  

（励励釧州卵）〟打n〃ⅥAllen，1タ12  

TheholotypeofMic7VtuS（Eothenonり岱）auroraAllen，1912（MCZ  

7788）was collectedfrom Changyanshien，Hupeh（＝Hubei），China．  

ThelocationofChangyanshien（＝CalmgyanXian）has beendeter－   
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Moxi（29O361N，102OO61E；Zhuang1983）・Therefbre，職chiaocanbe  
determinedas29044－N，102006’E．   

AtWashan（Locality＃23），且vespecimensofEotheno〝りLSmelano－  

gasterexaminedinthisstudywerecollectedbyW・R・Zappey・Two  
holotypes of卑invLSZ（昭）qyAllen，1912（MCZ7607）andSciuro－  
tamiasdavidanusthqyriAllen，1912（MCZ8008）werecollectedalso  
onthesamelocalityas“WashanMountains，WeSternSzechwan（＝Si－  
chuan），China”．Onthenxation，however，therehasbeendisagree－  
mentamongfburresearchers・Wilsbn（1913：p・245），Whowentto  
HubeiandSichuanwithZappey，describedMt．Vhshanas29012■N  
andlO3014－E．Pope（1935）determined Washan as29012’N and  
lO3030．E．Moore and Tate（1965）1istedit as circa29025－N and  
lO4O20－E．MusserandChiu（1979）onlyreferreditinSichuanprov－  
incefbrthetaxonomicrevisionofthetypeofEpi〝V）SZqPPqy．Washan  
Mountainsarelocatedatabout30mil占ssouthwestft・OmMt．Omei（＝  

Mt．EmeiShan）andatfiv6mileswest－nOrthwestoftheChin－kou－hou  
alongRiverDaduHebyoneofthemaps負guredbyZappeyand  
housedintheLibraryofMCZ・Thelocationofthemapaccordswith  
thatofGuancunba（29012－N，103000’E；Zhuang1983），thoughthis  
mountainisnotmarkedontheAtlasPublicationCooperativeSociety  
（1979）．I，therefbre，determinedWashanas29012TN，1030001E・   

mined as at either30025－N andlll013TE（Moore and Thte1965），  
30024INandllOOO6IE（Zhuang1983），Or30030’NandlllO121E（Su  
1984）．Ireadthe16ngitudeandlatitudeofChangyanXianaS300291N  
andlllO12－E丘omtheAtlasPublicationCooperativeSociety（1979）・  

Therefbre，Iadopt30030’NandlllO121E（Su1984）forChangyan－  
shien．   

TheholotypeofMicrotus（EothenoTIV）S）mucronatusAllen，1912  
（MCZ7789）wasco11ected丘omTachiao，WeSternSzechwan（＝Si－  
chuan）byWR．Zappey．MooreandTate（1965）determinedThChiao  
ascirca30003．NandlO3013－E．VhngandLi（2000）notedthatDaqiao  
islocaltedinGanluoXian（28054’N，102054’E；Zhuang1983）・From  

theLibraryofMCZ，hoYeVer，Iwasabletoobtainthecopyofthemap  
figuredbyW・R・Zappey・ThemaprevealsthatTa－Chaioislocated  
at about15miles south＆omTa－Chien斗u（＝Kangding；30OOO’N，  
101。541E，＄u1984）andbetweenLiang－ho－kouandMo－hsi－mien・Ac－  

cordingto Sasaki（1951）and ChengduGeographInstitution，Aca－  
demiaSinica（1983），thefbllowingisthecoordinateofthelocaltion・  
Tachiao（＝Thquiao）islo？atedatthenortheastsideofMt・Gonngaa  
Shan（＝Mt．MinyaKonkainEnglish；29041’N，10lO54’E；Su1984），  
andLinangNho－kouisLianghokow（29048－N，102006’E）；read放■Omthe  

Atlas Publication Cooporation Society（1979）and Mo－hsi－mienis  
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