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Abstract．Atotalof308museumspecimensofthegenusEothe－  
nonysfroplfiveseparateareasinSichuan（Szechwan）andYun－  
nan ProvlnCeS，China，Were CategOrized by the relationship  
betⅥ：eenCOndylobasallength（CBL）andtaillength（TL）・These  
speclmenSWereallocatedtothreelargerspecies，E．chinenめE．  
waidiand E．prodito71and two smaller ones，E．custos and E．  
（）／／わJ・．  

E．chinensis and E．u）aYdiare a1lopatric，rand their distribu－  
tionsseparatedbyabout240kminnorthernhighmountainareas  
（28－300N）．E．chinensislivesataltitudesabove1500m，Whereas  
E．u）aクdiwas found above2300m．Lengths of bulla（BL），tail  
（TL）andhindfoot（HFL）wereslightlylargerinE．chinensisthan  
in且」肌汀成  

E．custoshasalargelatitudinalrangebetween260and290Nin  
Sichuanand Yunnan Provinces，WhereasE．pYVditor occurs near  
the borders of Sichuan and Yunnan（27－280N）．Thelatitudinal  
rangeofE．custosoverlapswiththatofE．I・YVditorintheareasof  
26－28DNandlOO－1020E，butE custoswasfoundatslightlyhigher  
altitudes（2500－4800m）thanEproditor（2500M4200m）．  
The distance between the anterior－mOSt pOint on the upper  
incisortotheposterior－mOStedgeofthethirduppermolar（I－M3）  
and BL of E．custos tended toincreqse from south to north，  
Whereas those of E．proditor tended to decrease．E．custos had  
longertailsinlocalities around290N andlOl．50Ethanin other  
areaS．  

E．olitor wasrecordedfrom twowidely separatedlocalities  
（ca．23．50Nand99．50E，and ca．270NandlO4OE）．   

Keywords：distribution，Eothenonv）S，identification，SOuthwestChina，taXOn－  

my．  

The classification andidentification of the genus Eothenonws（Rodentia，  

Arvicolidae）have remained confused，because no study on morphological  

Variationhasbeencarriedoutovertheentiregeographicalrangeofthegenus．  
Furthermore，a number of nominated species have allbeenidentified as  
Clethriononwsndbcanus（Hinton1926，Allen1940，Tokuda1941，E11erman1941，   
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Ellerman and MorrisonTScott1951，Jones andJohnson1965，Gromov and  

Polyakov1977）．Kaneko（1990，1992）has already documented the mor－  
phologicalvariation，identification，andgeographicaldistributionofE．Yqulus，  
Eshanseius，E．ine2，andE．evaontheKoreanPeninsulaandinnorthernand  
centralChina，allofwhichprovedtobedistinctfrom C．ndbcanus．  
Theclassification of，and keys for theidentification of other species of  
Eothenoタブ砂SlivingincentralandsouthernChina，Taiwan，Vietnam，Thailand，  
Burma，andIndia，havenotbeenwellestablishedyet，andonlycrudedistribu－  
tionmapshavebeenprovided（Allen1940，Corbet1978，CorbetandHill1992）．   
In Sichuan and Yunnan Provinces，China，With the exception of the E．  
melanq坪ter grOup（whichincludesj言delh eleuめand miletus），SOme taX－  
OnOmistsrecognizefourspeciesofEothenonys（chinenめcustos，PYVditorand  
olitor）（Allen1940，EllermanandMorrison－Scott1951，Corbet1978，Honackiet  
al．1982，Corbet and Hill1991，Musser and Carleton1993），Whereas others  
recognize five（chinenめ u）ardi，CuStOS，PYVditor and olitor）（Hinton1926，  
E11erman1941，GromovandPolyakov1977，CorbetandHill1992）．  
The purpose of this paperis to describeidentification methods and to  
establish the geographicaldistribution of Eothenonys spp．in Sichuan and  
YunnanProvinces，China，basedonthemorphologicalvariationinexternaland  
Skullmeasurements，andinmolarcharacteristics．   

MATERIALSAND METHODS  

Atotalof308specimenswereexaminedinthefollowlnginstitutions：the  
NaturalHistoryMuseum，London（BM）；theUnitedStatesNationalMuseum  
of NaturalHistory（USNM）；the American Museum of NaturalHistory  
（AMNH）；theMuseumofComRarativeZoology，HarvardUniversity（MCZ）；  

the Field Museum of NaturalHistory（FMNH）；the ZoologicalInstitute，  
Academia Sinica（ASZI）；and the KunmingInstitute of Zoology，Academia  
Sinica（ASKZI）．  

Thelocalitiesfromwhichspecimenswereco11ected，andtheirreference  
numbers，are Shownin Fig．1，While thelatitude，longitude，altitude，date  
collected，muSeumandregistrationnumberofa11specimensexaminedcanbe  
foundlistedintheAppendix．Thelatitudeandlongitudeofeachlocalitywere  
determined from gazetteers（Zhuang1983，Su1984）and from accounts of  
collecting expeditions（Kingdon Ward1923，Roosevelt and Roosevelt1929）・  
Altitudesanddistanceswereobtainedfromlabelsattachedtospecimens，and  
those recordedin feet and miles were converted to meters and kilometers．  

Someofthesespecimenshadpreviouslybeendescribedoridentifiedbyother  
researchers（Thomas1891，1911a，b，1912a，b，1914，1923，Miller1896，Allen1912，  
1924，1940，Hinton1923，1926，Howel11929，Osgood1932，Penetal．1962，Luet  
αJ．1965）．   

Itisdifficulttoappreciatethevariationamongthesevolespeciesatfirst  
glance，becauseofthegreatvariationamongthe42localitiesfromwhichthey  
werecollected．Theselocalitieswere groupedintofive geographicalareas：   
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Fig．1．SichuanandYunnanProvinces，China，ShowingLocalitiesl－42groupedintoAreasト  
Ⅴ，aSdefinedinthisstudy．   
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AreaI，Localitiesl－8；AreaII，Localities9－14，17－21，23－24，27－28，and39－40；  
AreaIII，Localities15－16，22，25－26，29－32，and34－37；AreaIV，Locality38；  
andAreaV，Localities33，and41－42．Locality38（the Lichiang Range）was  
dividedinto ten different altitudinalzones．  

Measurementsofheadandbodylength（H＆BL），taillength（TL），andhind  
footlength（HFL），Were Obtained fromlabels attached to specimens．The ノ）  

presenceofmammaewascheckedforontheskinsoffemales．Condylobasal  
length（CBL），incisor－thirduppermolarlength（トM3），COndyle－firstuppermolar  
length（C－Ml），thelengthofbulla（BL），andtheinterorbitalwidth（IOW），Were  
measuredtothenearestO．1mmwithadialcaliperbytheauthor（theminimum  
accuracy＝0．05mm）．  

These measurements are defined as follows：the CBLis the distance  

betweentheoccipitalcondyleandtheanteriorpointofthepremaxillae；I－M3  
is the distance from the anterior-most point on the upper incisor to the 
posterior－mOStedgeofthethirduppermolar；C－Mlisthedistancebetweenthe  
occipitalcondyle and the anterior edge ofthe first uppermolar；BLis the  
longestlengthoftheauditorybulla，andIOWistheshortestmeasurementofthe  
frontalbonesbetween the orbits．   

Where specimens skulls had been damaged，CBL was estimated from  
regressionlinesbetweenI－M3andCBLorbetweenC－MlandCBL，uSingdata  
fromspecimenswithundamagedskulls．Theregressionlineswerecalculated  
separatelyfor four geographicalareas：AreaI（n＝49）CBL＝1A92（I－M3）＋  
2．644，CBL＝1．482（C－Ml）＋1．171；AreaII（n＝45）CBL＝1．551（I－M3）＋1．514；  
AreaIII（n＝31）CBL＝1．537（トM3）＋1．543，CBL＝1．693（C－Ml）一1．955；and  
AreaIV（n＝64）CBL＝1A22（Ⅰ－M3）＋3．193，CBL＝1．671（C－Ml）－1．596．Regres－  
sioncoefficientsoftheselinesrangedfromO．906toO．982（♪＜0．05）．  
Specimens wereidentified as adult by the presence of mammae，Or aS  
youngby the presence ofminute skullperforations and the absence offull  
ossification．  

Enamelpatternsontheocclusalsurfacesoftheuppermolars，Weredrawn  
frompicturestaken ofthemolarrows using a Nikon SMZ－10stereo micro－  
scopeat6．6×magnification．Originalclose－upPhotographsweretakenofthe  
museum specimens using an accessory close－uplens（1．75×magnification）  
attached to an Olympus camera．The enamelpatterns on the third upper  
molar were classifiedinto five types（A－E；See Fig．2）．Type A has three  
salientandtworeTentrantfoldsonthelingualside．Italsohasaposteriorloop  
inwhich theinner enamellamellae has either a straight or concave outline  
whichdoesnotprotrudeposteriorlybeyondline tth”whichcrossesperpendi－  
cularlytothelongitudinalaxisofthetoothonthelingualsideoftheposterior  
loop（Fig．2）；TypeBhasfoursalientandthreere－entrantfoldsonthelingual  
side，Wherethebaseline oftheename11amellae ofthethirdre－entrantfold  
protrudesbeyondlinetth”；TypeChasfoursalientandfourre－entrantfolds  
withaposteriorloopwheretheinnerename11amellaehaseitherastraightor  
concaveoutlinebutdoesnotprotrudeline”h”（comparedwithTypeA）；Type  
Dhasfivesalientandfourre－entrantfoldsonthelingualsidewheretheoutline   
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一作eA   加eβ  加eC   加eβ   加eど  

ー一－  

口  蓋盟  巨頭  ⅠⅢ】  
□  

Fig．2．TypesATEenamelpatternsonthethirduppermolar．Thesepatternsdifferinthe  

numberofre－entrantanglesandtheshapeoftheposteriorloop．Theline（h），CrOSSingata  

right angle to thelongitudinalline ofthe tooth at the antero－eXternalmargin ofthelast  
re－entrantangle，Shows whether the concavity of the re－entrant angle exceeds theline  

posteriorlyornot．PatternsoffiverectanglesbelowthemolarsofTypesA－Eareusedin  

Figs．4，6，8，9andll．  

d  β  C  β  g  ダ  G  ガ  

麿党顎尋常  屑労役彦常  
蚕／   ∵  尾鷲訟東電  

冠莞筍竃影  屈望竣東電  展望簡甫乳  「     く ．」  
Fig．3．EnamelpatternsonthethirduppermolaroftheEoihenon砂Sholotypesexaminedin  

thisstudy．A＝MEo＝MicYVius（Eothenonws）oliiorThomas，1911（BMll．9．8．122），B＝Mc＝  

MicYVhiSChinensゐThomas，1891（BM91．5．11．3），C＝MAct＝MicYVius（Anielionv7S）chinensis  

ia7VuiniusThomas，1912（BMll．2．1．2q7），D＝MAw＝MicYVtuS（Antelio叩）wardiThomas，  

1912（BM12．3．18．15），E＝MAc＝MicYVtuS（Antelionws）custosThomas，1912（BM12．3．18．19），  

F＝MAcr＝MicYVius（Antelio〝り7S）custos nibellus Allen，1924（AMNH44001），G＝EAch＝  

Eothenonws（AntelionvLS）custos hintoniOsgood，1932（FMNH33073），H＝Ep＝＆〉ihenon砂S  

PnditorHinton，1926（BM22．12．1．10）．   
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oftheenamellame11aeofthefourthre－entrantfoldprotrudesbeyondlineくth”  
（comparedwithTypeB）；andTypeEhasfivesalientandfourre－entrantfolds  
withaposteriorloopwheretheinnerenamellamellaeappearasinTypeA・   

REStJI」TS  

l．Variationamong・SpeCimensfromSichuanandYunnan  
Thomas（1911b，1912a）described Eothenonws olitor having a prominent  
inner salient angle on the second upper molar，andlacking supplementary  
postero－internalsalient projection on the first upper molar（Fig・3－A）・Six  
specimens，COllectedfromAreaV（Localities33，41and42），Wereidentifiedas  
E．olitor，WithaTLof35mm，aHFLof14，18mm，andaCBLrangingfrom20．9  
to24．1mm（n＝5；Fig．4）．Thedominantenamelpatternonthethirdupper  
molarwasofTypeB（Tablel）．  
ExceptforthoseofE．olitor，allspecimensexaminedwereprovisiona11y  
identified asbelongingto one offour groups，aCCOrding to the relationship  
betweenCBLandTL，andaccordingtothegeographicalareaswheretheywere  
co11ected（see Fig．5）．Specimens for which CBL was measured could be  
groupedintotwoclustersineacharea．SomespecimensforwhichCBLcould  
beestimatedwerealsoincludedin，OrWereSCatteredclosetotheirrespective  
clusters（exceptfor severalyoung specimens）．Adults wereincludedin the  
respectiveclustersineacharea exceptfor oneAreaIIIcluster，inwhichno  
adultsappeared．InAreasIandII，thereweretwoclustersofspecimenswith  
longer CBL andlonger TL（CトLinAreaIandCII－LinAreaII）and with  

Ⅰ－M3  

1誠  152mm  
B L  

7 mm  

Mar＆D餌：  

14  18   
H F L  

20  35  mm  

T L  

Fig．4．GeographicalvariationinBL，IrM3，TLandHFLinEothenonwsolitor・  
One square refers to one specimen．Monthindicates collecting month of specimens  
examined．FordetailsofLocalities＃33，and＃4ト42，SeetheAppendix．Forenamelpatterns  
andabbreviationoftheholotype，SeeFigs．2and3．   
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∧ リ  ∧∧ 〈  

25  26  27  
C Bし  

22  23  2‘  

Fig．5．Relationships between CBL and TLinAreasI－IV．For abbreviation of the  

holotypes（EAch，Ep，MAc，MAcr，MAct，MAwandMc），SeeFig．3．Ineacharea，yOung  

individualswerelocatedtotheleftofaclusterofadults．SymboIs：yOung＝甲；yOung伽ith  

estimatedCBL＝FL；adult＝●；adultwithestimatedCBL＝△；individualnotclearlyadults  
Or yOung＝○；individualnot clearly adult or youngwith estimated CBL＝＜；individual  

missingthetipofthetail＝†．ItwillbeshownlaterthatclustersCI－S，CII－S，CIIIrSand  

CIV－S correspond to Eoihenonys custos；CIII－L and CIVrL to E．1）YVditor；CトL to E  

Chinensw；andCII－LtoEwaYdi．   

shorterCBLandshorterTL（CI－SinAreaIandCII－SinAreaII）．InAteas  

IIIandIV，thereweretwoclustersofindividulaswithlongerCBLandshorter  
TL（CIII－LinAreaIIIandCIV－LinAreaIV）andwithshorterCBLandlonger  
TL（CIII－SinAreaIIIandCIV－SinAreaIV）．Ineacharea，yOungindividuals  

werefoundtotheleftofaclusterofadults：i．e．younginAreaI＝CI－L，yOung  

inAreaII＝CIIrL，yOungWith20－22mminCBLinAreaIV＝CIV－S，andyoung  

with22－24mmin CBLin AreaIV＝CIV－L．   

Geographicalandmonthlyvariationsintwoexternalandtwosku11charac－  
ters（TL，HFL，BLandI－M3）alongwiththeenamelpatternsofthethirdupper  

molar，WereeXaminedforeachofCIrL，CトS，CII－L，CII－S，CIII－L，CIIトS，CIV－  

L，and CIVrS clusters（see Figs．6－12）．A marked difference was obser’Ved  

between CI－L and CII－Lin the sizes of BL，TL and HFL，With only slight  

overlapbetweenthetwoclustersintherelationshipbetweenCBLandTL（Fig．  

5）．TL，HFL，BL andI－M3wereslightlylongerinCトLthanin CIILL and  

therewasnoclinalvariationinthesedimensions（seeFigs．6and7）．Inclusters   
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CI－L andCIILL，BL，Ⅰ－M3，TL and HFL did notvary over thegeographical  

range（Figs．6and7），MolarenamelpatternsdifferedbetweenclustersCI－L  

andCII－L（Tablel），WithTypeCmorecommoninCIqL（87％）thaninCIILL  

（68％），andTypesDandElesscommoninCトL（2．2％）thaninCIトL（24％）．  

TheclustersCIIIrLandCIV－Loverlapped（Fig．5）．ThesizesofトM3，BL，  

and HFL tended toincrease from north to south（Fig．8）．Type A molar  

enamelwascommonestinCIVLLthaninCIIILL（Tablel）．  

Clusters CII－S，CIIトS and CIV－S alloverlapped one another，but were  

mostly segregated from cluster CI－S（Fig．5）．TL differed discontinuously  
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7  8 mm  
B L  

［亘］adulモ  ［亘］yα∬唱  

13ム  15.2 
Ⅰ－M3  

170mm  

Fig．6．GeographicalvariationinBLandI－M3inEothenoククりJSChinensts（CI－L）andE・  

（CIトL）．Onesquarerepresentsonespecimen．Monthindicatescollectingmonthofspeci－  

mensexamined．FordetailesofLocalitiesl－6，10，12L13，and17r21，SeetheAppendix．For  

enamelpatternsandabbreviationsoftheholotypes，SeeFigs．2and3・   
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between clusters CI－S，CII－S and CIIトS．In cluster CIトS，トM3and BL  

decreasedinsizeclinallyfromnorthtosouth，WhileTLandHFLdidnotdiffer  
amonglocalities（Figs．9－10）．TypeCmolarenamelpredominatedinallfour  

Clusters（Tablel）．  

Thelength ofILM3varied according to the elevation on the Lichiang  
Range（Locality38），WhereR．C．AndrewsandE．Heller（theAsiaticExpedition  

in1916）andG．Forrestin192ト22collectedspecimens（Figs．11and12）．Both  

I－M3andHFLincreasedinsizefromhighertolowerelevationsinclusterCIV－  
S，WhereastheydidnotshowaclinalchangeinCIV－L．TypeA molar enamel  

H Fし  

18  22  50  

Mar＆Apr  Mar＆A軒  

芸y＆A巨］［冒A由  I ■■■■■■ち■ ■  

50  65  80mm  
T L  

18  22 mm   

H Fし  

Fig．7．GeographicalvariationinTLandHFLinEotheno〝り7SChinensis（CI－L）andE．wa7di  

（CII－L）．Monthindicatescollectingmonthofspecimensexamined．   
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Tablel・Variationsintheename王patternsonthethirduppermolarinEbiheno叩Chinen5ぬ  

（ECHI），Ewardi（EW），Eproditor（EP），Ecustos（EC），andEolitor（EO）．  

TypeA TypeB TypeC TypeD TypeE Total  
ECHI  
（AreaI：CトL）  

EW  
（AreaII：CIIrL）  

EP  
（AreaIII：CIII－L）  

EP  
（AreaIV：CIV－L）  

EC  
（AreaI：CトS）  

EC  
（AreaII：CII－S）  

EC  
（AreaIII：CIII－S）  

EC  
（AreaIV：CIVMS）  

EO  
（Area V）  

3（6．5％） 2（4．3％）  

0  3（7，3％）   

13（43．3％） 11（36．7％）   

33（97．1％） 1（2．9％）  

0  1（5．9％）  

0  1（3．2％）  

0  1（8．3％）  

2（2．3％） 22（25．3％）  

1（12．5％） 5（62．5％）  

40（87．0％） 1（2．2％）  0  46  

28（68．3％） 8（19．5％）  2（4．9％）  41  

5（16．7％） 1（3．3％）  0  30  

0  0  0  34   

13（76．5％） 3（17，6％）  0  17  

18（58．1％）12（38．7％）  0  31  

6（50．0％） 4（33．3％） 1（8．3％） 12  

55（63，2％） 8（9．2％）  0  87  

2（25．0％）  0  0  8  
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 2
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20  35 mm  14  18  22 mm  

H F L  T L  

Fig．8．GeographicalvariationinBL，トM3，TLandHFLinEothenonv7SProditorinAreaIII  

（CIIトL）．Monthindicatescollectingmonthofspecimensexamined．  

FordetailesofLocalities15－16，22，25，29，32，and36－37，SeetheAppendix．   
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WaSCOmmOneStinCIV－L，WhereasTypeCpredominatedinCIV－S（Tablel）・  

SpecimensfromCIVLSwerecollectedatratherhigherelevationsthanthoseof  
CIV－L．   

AdultfemalesandyoungwerecollectedinMay，June，July，Augustand  
NovemberinclusterCトL；inAugustandSeptemberinCII－L；inFebruary，  
April，andMayinCIII－L；andinMay，June，andJulyin CI－S，CIトS and  
CIII－S，reSpeCtively（Figs．6，8and9）．OntheLichiangRange，adultfemales  
andyoungwerecollectedinAugust（4200and3300m），September（4200and3900  
m）and October（4500－4800，3900and3600m）in CIV－S，Whereas they were  
capturedinMay（4200－3900and3900m）andSeptember（4200and2700m）in  
CIV－L．One pregnant female collectedin Octoberin CIV－S（Locality38，  

l－M3  
13鼻  15.2 mm 

B L   

6  7 mm 
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5  6  7mm  
B L  

13ヰ  152 mm  
I－M3  

Fig．9．GeographicalvariationinBLandI－M3inEothenonyscustosinAreasトIII（CI－S，  
CIIトS，andCIトS）．Monthindicatesco11ectingmonthofspecimensexamined．Fordetailes  
ofLocalities7－9，11，14，22－24，26－28，30－31，34－36，and39－40，SeetheAppendix．   
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3600m）containedtwoembryos（FMNH33792）．  

〟α椚∽αJSJ〝め 2JニJ996  

2．Taxonomic eonclusiom  

Al1308specimensexaminedinthisstudywerefoundtohave：i）apalatal  
ShelfconstructionasinthegenusClethriononqys；ii）rootlessmolarseveninold  

age，andiii）narrowerre－entrantfoldsonthemolarsthaninthegenusAlticola  

（whichhaslittle cementin the folds）．Allthree of these characteristics are  

diagnostic traits for Eothenonqys，tO Which consequently they were allocated  
（Hinton1926，E11erman1941，Corbet1978）．  

Someholotypeswerere－preSentedintherespectiveclusters（LandSinCI－  

CIV）ofAreasI，IIandIV（Fig，5）．In AreaI，SpeCimenswithin cluster CI－  

H F L  

l‘  18  22 mm  

T L  

35  50  65mm  

2
7
2
8
刃
亜
 
 
14  18  22 mm  

H F L  

35  50  

T L  

65mm  

Fig．10．GeographicalvariationinTLandHFLinEotheno叩CuStOSinAreasトⅠII（CILS，  

CIII－S，andCIトS）．Monthindicatescollectingmonthofspecimensexamined．   
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LwereidentifiedasEothenon砂SChinensis（Thomas，1891）becausetheholotypes  

Of MicYVtuS（Antelioプ叩′S）chinensisLThomas，1891and Micntus（Antelionws）  

Chinenstsia7Vuinius Thomas，1912were bothincludedin CI－Ⅴ．Thelatter  

name Microtus（AntelionりLS）chinensisia7Vuiniusis a junior synonym of E．  

Chinensゐ（Thomas，1891）．  

Specimens within cluster CII－L wereidentified as EothenoプりS u）ardi  

（Thomas，1912）inAreaII，becausetheholotypeofMicYVius（Antelioク叩S）  

Thomas，19120CCurredwithinthecluster．   

B L  

6  7  

I－ M3  

13鼻  152  170  

6  7  

6  7  8．．＿  

13ヰ  152  
I－ M3  

170m  6  7  

B し  

Fig．11．AltitudinalvariationinBLandI－M3inEothenonyscustos（CIV－S）andE．proditor  

（CIVrL）intheLichiangRange（locality38）．Monthindicatescollectingmonthofspecimens  
examined．a＝4500－4800m；b＝4200－4500m；C＝4200m；d＝3900－4200m；e＝3900m；  

f＝3600－3900m；g＝3600m；h＝3300m；i＝2700m．UnderlinedrecordsfromOctoberindiT  

CateSpeCimensco11ectedbyR．C．AndrewsandE．Heller．Allotherspecimenswerecollected  

byG．Forrest．   
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HFL  
14 m  ・＝  

Oct：  

9吐  

MAcr  ：Od L－」：       再イSe監這。         √l    ■     「出  

∝）mm   14  18  22mm  
H F L  

Fig．12．AltitudinalvariationinTLandHFLinEothenonvLSCuStOS（CIV－S）andEpYVditor  
（CIV－L）．Monthindicatescollectingmonthofspecimensexamined・   
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Specimenswithin cluster CIV－Lwereidentified asEotheno〝り′SPYVditor  
Hinton，1923，becausetheholotypeofE．proditorHinton，1923wasalsointhe  
cluster．InAreaIII，althoughtherewasnoholotype，ClusterCIII－Loverlapped  
with，andwasconsequentlyregardedasconspecificwithclusterCIV－L，thatis  
且♪和dZわγ（Fig．5）．   

Specimens within cluster CII－S wereidentified as Eothenonws cus  
（Thomas，1912），becausetheholotypeofMicrotus（Antelionv）S）custosThomas，  
1912wasincludedinthecluster．ClustersCIII－SandCIV－Soverlappedcluster  
CIトS（Fig．5）；and allthe specimens wereidentified as Eotheno叩S CuStOS  
（Thomas，1912）．Microtus（Antelionys）custos nibellusA11en，1924isajunior  
synonymofE custos（Thomas，1912）．   
ItwasnoticeablethatclusterCI－SdidnotoverlapclustersCII－S，CIII－Sor  
CIV－S（Fig．5），andTLinCトSwasclearlydifferentfromthoseinCII－Sand  
CIIトS（Fig．7）．However，トM3，BL and HFL tended to either decrease or  
increaseinsizeclinally，OrVariedcontinouslyfromnorthtosouthamongthese  
clusterS．Therefore，thetaxonomicposition ofCI－Sis consideredto bethe  
sameasCII－S andCIII－S，Whichwereidentified asE．custos．Consequently，  
Eothenoプ叩S（Antelionり′S）custoshintoniOsgood，1932，includedinclusterCI－S  
（Fig．5），isajuniorsynonymofE．custos（Thomas，1912）．   
TherelationshipbetweenH＆BL andTL（tailratio＝100TL／H＆BL）  
variedfrom55r85％inE．chinesis，from40－65％inE．u）ardi，from50L65％inE．  

90  】10  130 mm  
H＆B L  

70  90  110  70  
H＆B L  

Fig・13・TherelationshipbetweenH＆BLandTLinfivespeciesofEothenonws・Theratio  
ofTL to H＆BLis shownwithlines and percentages．●＝E．chinensis（CI－S）；○＝E．  
olitor；方＝E．pnditor（CIIIrL＋CIVLL）；▲＝E．u）a7di（CII－L）；◎＝E．custosinAreasI（CI－S）  

andII（CII－S）；＜＝EcustosinAreasIIIandIV（CIIトS＋CIV－S）．Forabbreviationsofthe  
holotypes，SeeFig．3．   
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CuStOSfromAreaI，and30－50％inE．custosfromAreasII－IV，from30－45％in  
E，Olitor，andfrom20L40％inE．proditor（seeFig．13）．Thus，Onthebasisof  
thischaracteralone，itisdifficulttosegregatespecimensofE．chinensゐandE．  
CuStOShintonifromAreaI，SpeCimensofE，CuStOSandE．wardifromAreaII，Or  
SPeCimensofE．custosandE．pYVditorfromAreasIIIandIV．  

3．Latitudinaland altitudinaldistribtltions  

Eothenonり′S ChinenstswasfoundonbothsidesoftheRiverDatu Henear  
OmeiShan，SichuanProvinceat29－30ON．E．u）a7diwasfoundtooccurfrom  
theJinshaJiangRivertotheSalweenRiveraround280Nand990E．E．chi  
andE．u）ardihaveallopatricrangesseparatedbyabout240km．E．custoswas  
foundfromtheYalongJiangRivertotheareasbetweentheJinshaJiangand  
LancanJiang（＝Mekong）Riversfrom260Nto290N．E．pnditorwasfound  
alongthebordersofSichuanandYunnanProvinces，fromtheYalongJiang  
RivertotheJinshaJiangRiveraround27－280N．Eolitorwasrecordedfrom  
a fragmented rangein Zhangton（Localities41and42；230N）and Lincang  
（Locality33；270N）districtsinYunnanProvince．Thelatitudinaldistribution  
OfEcustosprovedtoberatherlargerthanthoseofeitherE．chinenshEu）a7  
0rE．proditor（Fig．14）．  

With the exception of the fragmented range of E．olitor，thelower  
altitudinallimitofthesefourspecies ofEothenon砂Sincreasedfromnorthto  
SOuth（seeFig．15）．ThealtitudinalrangeofE．chinensis，Whichextendsdown  
to1500m，WaSfoundtobeslightlylowerthanthat ofE．u）ardiwhich occurs  

above2300m．E．custos wasfound atslightlyhigher altitudes（2500－4800m）  
thanE．p7Vditor（2500－4200m），thoughthelatitudinalrangeofE．custos over－  
1appedthatofEproditorintheareasof26－280NandlOO－1020E（Fig．14）．The  
lowerlimitofE．custos，rangeWaSapprOXimatelythesame，atabout2500m，in  
AreasI，IIIandIV，butinAreaIIitdecreasedfrom3500mto2700mfromnorth  
to south．  

SomeinformationonthehabitatsofEothenonysspp．wasavailablefrom  
SpeCimenlabels．E．u）a7diwasnotedasoccurringalongthebanksofstreams  
（Locality12），innarrowvalleysinforest（Locality18），inalpinemeadows，Open  
meadows and amongrocks（Locality13），andin alpine meadows and alpine  
rocks（Locality21），E．custoswasnotedasoccurringalongforestedbanks，in  
holesundertreeswithrunsundermoss（Localityll），underrootsoflargetrees  
inverydampforests（Localityll），inalpinemeadows，rOCkymeadows，forests，  
andopenconiferousforests（Locality38；3300m），andunderlogs（Locality38；  
3150m）．E．pnditor was foundin openmeadows and open rocky meadows  
（Locality38），OnmOuntainslopes（Locality36），and underlogs（Locality37）．  
Thus，themainhabitatdifferencesappeartobethatE．chinenstslivesinboth  
forestsandmeadows，WhereasE．u）ardiandE．pnditorinhabitmeadowsand  
rock areas．   
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′  

Fig．14．Summary of the geographicaldistribution of Eotheno〝ひS Chinensh E．u）ardi，E  

PYVditoYIE．custos，and E．oliior．The broad dottedlineindicates the demarcationline  

between the Palaearctic and Orientalregions based on mammals and birds（Zhang1979），  

whichpassesfromZoige（33．50N，102．9OE），throughHeishui，Barkam，KangdingandLitang，  

andtoBatanginSichuanProvince．   

OLIVE 香川大学学術情報リポジトリ



106  ルね椚刑αJ5f〟め′ 2Jニュ996  

・
侍
r
 
叩
川
机
叫
‥
…
仙
㌦
叫
‥
 
 

E
E
E
ど
仁
 
 

●
▲
 
〇
一
打
 
0
 
 

◎  
◎
◎
▲
 
 

▲
■
＝
‥
‥
∴
▲
 

．
 

▲
・
ぷ
I
・
‥
▲
▲
 
 
◎
◎
 
 

⑮
 
 

●
●
 
 
 

●
…
●
．
．
≡
：
叩
⊥
丁
●
＝
i
 
 

●  

l．∪  

⊂）3000  

＝）  

トー  
： 二  

＝2∞0  

＜  

1000  

l
 
l
 
 

042  

二＝   Ar餞Sl，皿＆Ⅳ  さ  

23   24 26  27  28  29 27   28   29   300N  

LATITUDE   

Fig．15．SummaryofthealtitudinaldistributionofthefivespeciesofEothenonwsexamined  

inthisstudy．Numbers with opencirclesindicatesthelocalities ofE．olitorlistedin the  

Appendix．Adottedlineshowsthesamelocality．  

DISCtJSSION  

Hinton（1926），Ellerman（1941），andGromovandPolyakov（1977）allconsid－  
ered Antelion砂S tO be a distinct genus，Separate from Eothenoクク砂S，Whereas  
Osgood（1932）andAllen（1940）designatedAntelionwsasasubgenusofEothe－  
nonv）S．Inthepresentstudy，IhavefollowedtheopinionsofEllerman（1949），  
EllermanandMorrison－Scott（1951），Corbet、（1978），Honackietal．（1982），Corbet  
and Hill（1992），Musser and Carleton（1993）in regarding Antelioプ叩S aS a  
SynOnymOfEothenonりLS．  
Two distinctgroups ofspecies belonglng tO the genus Eothenoタブ砂S have  
beenidentifiedasoccurringintheprovincesofSichuanandYunnan，Thefirst  
istheE．melanqgtlStergrOup，Whichincludesco現存nii，eleush，jidelねmiletusand  
mucronatus，andischaracterizedbythefourthsalientangleonthefirstupper  
molarandthethirdsalientangleontheseconduppermolaronthelingualside．  
ThesecondgroupconsistseitherofthefourspeciesE．custoちE．chinensis E．  
Olitor andE．pnditor（Allen1940，Ellerman andMorrison－Scott1951，Corbet  
1978，Honackiet al．1982，CorbetandHill1991，MusserandCarleton1993）or  
ofthe five species E．custos，E．chinensis，E．waYdi，E．olitor，and E．♪7Vditor  
（Hinton1926，Ellerman1941，GromovandPolyakov1977，CorbetandHill1992），   
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allofwhichlacktheinnersalientanglesonthefirstandseconduppermolars  
asfoundintheformergroup．   
However，Eothenonwsidentificationhasremainedconfusedduetoalackof  
researchinto morphologicalvariation，and because only crude distribution  
mapshavebeenpublished（Hinton1926，A11en1940，Corbet1978，Corbetand  
Hill1992）．Duringresearch for this paperitbecame apparent that A11en’s  
（1940）identificationkeyforthisspeciesgroup wasratherdifficultto apply  
becauseofthediscrepanciesinthenumberofoutersalientanglesandinCBL  
betweenE．proditorandE．olitor（Figs．3and5）andinTLbetweenE・Chinensis  
andEcustos（Fig．13）．TheratioofTLtoH＆BL（Hinton1926，Corbet1978）  
wasnotsufficientforidentificationbecauseofthegreatoverlapbetweenthe  
twosympatricspeciesofE．custosandE．chinensis（orE．u）aYdi）andbetweenE・  
custos and E．proditor（Fig．13）．Furthermore，this study showed that the  
rangesofHFLandtheratio ofTLto H＆BL，andthenumberofinnerre－  
entrantfoldsonthethirduppermolarsgivenbyCorbetandHill（1992；Table  
262）wereerroneousforthefivespecies．  

Thefirstbasictaxonomicdebateisoverwhetherwardiisadistinctspecies  
orjustasubspeciesofEothenoプ叩S Chinensis．Thomas（1891）originallydes－  
cribed Microtus chinensis from a specimen co11ected fromKia－ting－fu（＝Le－  
shan；Locality3）．Later，Thomas（1911a）identified23specimens collected  
from23miles（＝36．8km）SEofTa－tSien－1u（＝Moxi；Locality5）andEmeiShan  
（Locality4）as the same species．Subsequently，Thomas（1912b）described  
Micntus（Antelionys）u）ardifrom a specimen from Chamutong（＝Tra－mu－  
tang；KingdonWard1923；p．193；Locality20），W．ofAtuntsi，Yunnan，and  
differentiateditfromchinensisonthebasisofitsmuchsmallerbullae．Hinton  
（1926）followed this classification，but Allen（1940）changed the taxonomic  
statusof wardito thatofasubspecies of chinensis，becausethethirdupper  
molarwasthesameasthatofchinensis．EllermanandMorrison－Scott（1951），  
Corbet（1978），Honackietal．（1982），andMusserandCarletop（1993）followed  
Allen（1940），Whereas Corbet and Hill（1992）followed Thomas（1912b）and  
Hinton（1926）．CorbetandHill（1992）distinguishedwa7difromchinensisonthe  
basisofwaYdi，sshortertailandsmallerauditorybulla，andremarkedonthe  
lengthofthebulla（BL＝6．7mminwardi，and9．1mminchinensis）asadistin－  
guishingcharacter・Fromthisstudy，however，itisclearthatin u）ardiBL  
rangedfrom6．2to7Amm，andfrom6・6to8・4mminchinensis・Thelengthof  
9．1mmreferredtobyCorbetandHill（1992）forchinensismaywellbeinerror・  
Ialsoregardu）aYdiasafu11species，butbecausenotonlydoesithaveasmaller  
bullabutalsoashortertailandhindfootthan chinensis（Fig．7），andbecause  
itslatitudinaldistributionisisolatedfromthatofchinensis（Fig．14）．  
Thesecondbasictaxonomicdebateisoverwhethercustosisbestregarded  
asfullspeciesorasasubspeciesofEothenonws chinensis・Thomas（1912b）  
originally described E．（Antelionys）custos，based on two specimens from  
A－tun－tSi，Yunnan（Localityll），Whichhadasmallbulla，andashortertailthan  
eitherchinensisorwaYdi．Hinton（1926；p．296andp．298－299inthefootnote），  
however，remarkedthat custos，WaS a Smallformvery closelyrelatedmor－   
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PhologlCallyandgeographicallytothelargerformschinensisandwardi，andis  
best regarded as a subspecies of Antelion砂S（＝nOW Eothenonys）chinensis，  

becauseneithertheholotypeofcustosnortheothercustosskullsexaminedwere  
くtold”，thoughHinton（1926）retainedthetaxonomicpositionofcustosasafu11  

SpeCiesasdidThomas（1912b）andA11en（1924）．InAreasIandII，SOmeadult  

femaleswereincludedintoclusterscomposedofbothlarge（CI－LandCIトL）  

andsmallspecimens（CI－SandCII－S），thelastofwhichwereclearlyidentified  

as Ecustos（Figs．4and5）．Therefore，the originalspecimens of custos are  

neitheryoung chinensisnorwaYdiassuggestedbyHinton（1926）．  

TwosubspeciesofEothenonv）S CuStOShavebeendescribed，eXCludingthe  

nominotypicalsubspecies．Allen（1924）describedoneasMicntus（Antelionv｝S）  

CuStOS nibellus，COllected from Ssu－Shan（＝Snow Mountain），in the Lichiang  

Range，Yunnan（Locality38－e），Onthebasisthatnibelluswasalittlelargeron  

average than typicalcustos．Osgood（1932）described a second subspecies，  

EothenoククりLS（Antelioクク砂S）custos hintoni，fromWushi（Wu－Chiontheholotype  

label；Locality8），SOuth－WeStOfTatsienlu，Sichuan，becauseithasaslightly  

longer hind foot andlonger tailthan custos．My examination showed that  
althoughthetailwaslongerinthespecimensdescribedbyOsgood（1932），the  

hindfootlengthwasnot（seeFig．10）．Furthermore，Osgood（1932）statedthat  

theinterorbitalwidth（IOW）wasrelativelygreaterinhintonithaninchinensis，  

andthatthethirdinnerangleofthethirduppermolarwasusuallyconfluent  
withthefourthouteronein hintonibutnotinchinensゐ．Onfurtherexamina－  

tion，however，Iwas unable to confirm these differences：IOW（X＋SD）of  

hintoni（Localities7－8）was4．38±0．11mm（n＝16），While that of chinensゐ  

（LocalitiesIL6）was 4．33±0．21mm（n＝44），（t＝0．784，0．5＜P＜0．6，U＝58）．  

Mostsecimensofchinensis（7／9）fromLocalityl，andtheholotypeofchinensis  

taYquimus，hadenamellamellaecontactingthethirdinnerandthefourthouter  
triangles，Whereas other specimens of chinensis from Localities2－6，and of  

CuStOSfromLocalities7q8，didnot．  

The range of Eothenonv）S Chinens怨was shown to be distinct from but  

paralleltothatofE．custosinSichuan（Allen1940）．Thatthetwospeciesare  

allopatricindistributionhasbeenfurtherconfirmedbythepresentstudy．The  
distribution of E．chinensゐis also known to be distinct from that of E．eva  

（Kaneko1992）．  

Eothenoクク叩S CuStOS has been recorded from the extreme north－WeSt Of  

Yunnan，the Likiang Range，theloop of theJinshaJiang River，and from  

CentralSichuan（Hinton1926，Allen1940）．Yang（1985），addedLanping（26．40  

N，99．2OE），Jianchuan（26．50N，99．80E），andDali（25．60N，100．10E）totherange  

of E．custos，thoughhis means ofidentification was not clear．Because E．  

custoshasbeenrecordedfromaround25．5－290Nandfrom99－100．50E（Fig．14），  

thelatitudinaldistributionisthelargestamongEothenoプク砂SSpeCiesinvestigat－  

edhere．Ecustoswasnot，however，reCOrdedfromthewestsideoftheLancan  

JiangRiver（Figs．1and14）．AccordingtoYang（1985），thelowerlimitofE．  

CuStOS，rangedecreasesfromnorthto south．Thepresentstudysupportshis  

findinginAreaII，butnotinAreasI，ⅠⅠIandIV，Wherethelowerlimitswere   
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nearly the same（Fig．15）．Therefore，the altitudinaldistribution of custos  

probably differs between Sichuan and Yunnan Provinces．The habitat of  
CuStOS Studiedherewas also similar to thatreportedby Yang（1985）；i、e．it  

OCCurSinshrubs，bamboos，alpinemeadows，andinforests．  

No taxonomic problemshavebeen associatedwith EothenonvwpYt）ditor  
Since Hinton（1923）describedit onthebasis ofitsgenerally sma11ersize，its  

Shortertailandpeculiarthirduppermolar（simpleform）based．onspecimens  

COllectedfromtheLichiangRange（Locality38）．Althoughtherehavebeenno  

Publishedreportsofthegeographicalrangeorhabitatofthisspecies，Iconsider  
Ep7Vditor to be restricted to the border between Sichuan and Yunnan，at  
around27－280NandlOO－1020E，andthatitlivesinmeadowsandinrockyareas．  

Eothenonws olitor，theleastabundantmemberofthe′genuS，WaSdescribed  

asanewspecies，Micntus（EothenonvLS）olitorbyThomas（1911b）onthebasis  

Ofspecimenscollected atChaoqtung－fu（Locality33），ineastern Yunnan．E．  

Olitor differs considerably from other forms examined here．On the second  
uppermolar，althoughathirdinnersalientangleappearsinsomespecimensof  
E．custos，E．pnditoYIE．chinensisandE．waYdiasaverysmallform，thesalient  

angleisaslargeinEolitorasanyspeciesoftheEmehmqeasiergroup（Fig．  

3）．  

The range of Eothenoタブ砂S Olitor has been recorded as fragmentary and  

Widelyscattered（Fig．14）．Allen（1924）recordedMucheng，SalweenDrainage  

（2100m；Locality42）asanewlocalityforthespecies．Later，Allen（1940；p．  

820）reportedonespecimenofEolitorcollectedfromPeitai，30miles（＝45km）  

SOuthofChungtien，nearLocality27，fromwithintherangeofE．custos（Fig．  

14）．Iwas not able tolocate the specimenin the museums examined here，  

becauseAllen（1940）didnotrecordtheregistrationnumber ofthespecimen．  

Twospecimens，housedinMCZandAMNH，belongingtotheE．melanogaster  

group，Were，however，COllected at Petaion November26，1916，by R．C．  

Andrews．Oneofthem（nowMCZ21298andoriginallyAMNH44109）hadtwo  

re－entrant angles onthelingualside ofthethird upper molar and the other  
（AMNH44233）hadthree．IthinkthatAllen（1940）misidentifiedthesespecii  

mens as E．olitor．Thelatitudinaldistribution，therefore，does notinclude  

WeStern Yunnan，aS described by Allen（1940），but north－eaStern and south－  

WeSternYunnan，andthealtitudinalrangesextendsfrom1800to3350m．The  

habitats E．olitor occursin were noted as cultivated plains（Locality33；  

Thomas1912a）andrhododendronshrubsonDaxueShan（Locality41；Luetal．  

1965）．  

The altitudinal range of the four species of Eothenomys here tended to 
increasefrom north to south（Fig．15）．TheIowerlimits oftheir altitudinal  

distribution does not，however，COincide with the distribution of vegetation  

types on the mountains of Sichuan and Yunnan Provinces（ⅩibeiTeachers  

CollegeandDituChubanshe1984，YunnanProvinceEpidemiologyInstitution  
1978），eXCept for E．olitor due toits very fragmented distribution．As an  

example，E custos was recorded from1500to3300m on EmeiShan．There，  

evergreenanddeciduousmixedforestsoccursfrom1500to2000m，COniferous   
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andbroad－1eavedmixedforestsfrom2000to2800m，andsubalpine，Shrubby，  

meadowyandconiferouszonesabove2800m（ⅩibeiTeachersCollegeandDitu  
Chubanshe1984）．Asasecondexample，E．waYdioccursfrom2400to4200m  

around280N，however，VegetationintheregionchangesfromPinusyunnanen－  

StSandParmandiiwhichgrowfrom2500to3000m，tOmixedforestswithP  
yunnanensれBetulaspp．and Que7TuSSpp．from3000to3500m，VariousIギcea  

Spp．from3500to4000m，andtoalpineshrubsandmeadowswith  

Spp．above4000m（YunnanProvinceEpidemiologyInstitution1978）．Itseems  

likelythatth－edistributionsofthefourEothenoクワりLSSpeCiesareaffectedmoreby  

topographicalbarriers，SuChasriversrunningalongHengduanShan，thanby  

Vegetationtype．  
Thelength ofI－M3in Eothenoクワ叩S CuStOSincreased from south to north  

（Fig．9），COnVerSelythatofE．pYVditorincreasedfromnorthto south（Fig．8）．  

GiventhesignificantcorrelationbetweenI－M3and CBL，it also meansthat  

bodysizeincreases or decreasesfromsouthto north，thatis an example of  
Bergmann’s rule or of reverse Bergmann’s rule．Many mammalian species  

rangingthroughwidelatitudesfollowstheruleorthereverseofBergmann’s  
rule（McNab1971），thussomespeciesofMicntus（Arvicolidae）1ivinginnorth－  

ernlatitudesabove500NobeyBergmann’srule，Whereasthoselivinginsouth－  

ernlatitudes below500N obey the reverse of the rule（Kaneko1988）．Itis  

particularlyinterestingthattwooppositeclinesinsku111engtharetobefound  
incloselyadjacentareasofSichuanandYunnanProvinces，  
The breeding seasons of the various voles could be estimated by the  
OCCurrenCeOfyoungandadultfemaleswithdevelopedmammae（Figs．6，9and  

ll）．ThebreedingseasonsofE．chinensis，E．u）aYdi，andE．custosweremainly  

fromearlysummertolatefall，WhereasthatofEpnditorwasfromFebruary  
to Mayin AreaIIIand from spring to fallin AreaIV．Thus，E．proditor  

probablybreedsslightlyearlierthandootherspeciesofEothenoプク砂S．   
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AppENDIX   

l．Lu Tsing Shan（＝Luding Xian），Sichuan；29．90N，102．30E；Chinensis（March，1931；FMNH  

36527－29，36531－32，36536，36538／April1931；FMNH36534－35，36537）．  

2．ErlangShan，Sichuan；29．90N，102．20E；2880m；Chinensis（July1962；ASZI20831）．  

3．Kia－ting－fu（＝Leshan），Sichuan；29．60N，103．70E；thedateofcollectionremainsunknown；BM  

91．5．11．3（theholotypeofMic7VtuS ChinensisThomas，1891）．  

4．OmiLSan（＝EmeiShan），Sichuan；29．60N，103AOE；2850m；Chinensis（August1910；BMll．2．  

215－222）．  

5．23milesSEofTa－tSien－1u（＝Moxi），Sichuan；29．60N，102．lOE；3000m；June1910；BMll．2．1．  

207（theholotypeofMicrotus（AntelionりS）chinensisiaYquinius Thomas，1912）；Chinensis（June   

1910；BMll．2．1．208－21礼  

6．Washan，Sichuan；29．20N，103．OOE；1500m，1800m，2100m，2400m，3000m，3300m；Chinensis   

（May1908，MCZ7815，7817，7819，7821－23，7825／June1908；MCZ7812－14，7820，7824／October   

1908；MCZ7805，USNM175141／November1908；MCZ7806－7809，BM13．9．13．9／July1925；  

USNM241279，241282）．  

7．TongKuorChungKu，ChuLiangShiang（＝JiulongXian），Sichuan；29．10N，101．6OE；2400m；  

CuSios（April1934；AMNHl13555－56，113559－60）．  

8．Wu－Chi（＝Wuxu），SW of Tatsienlu，Sichuan；29．1ON，101AOE；May1929；FMNH33073（the  

holotype ofEothenonvLS（Anielioタ呵ノS）custos hintoniOsgood，1932）；CuSios（May1929；FMNH  

33072，33075－76，33079L80，33083－33085，33218；BM1938．4．1．184L185；USNM259917－18）．  

9．Adong，Yunnan；28．70N，98．5OE；CuStOS（December，1979；ASZI79806－07）．  

10．E ofAtuntzi（＝Deqen Xian），Yunnan；28．50N，98．90E；3588m；u）aYdi（the date of collection   

remainsunknown；BM22．10．21．8，22．10．21．11－13，22．10．21．15）．  

11．A－tun－tSi，（＝Deqen Xian），Yunnan；28．5ON，98．90E；3600－3750m；May1911；BM12．3．18．19   
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（theholotypeofMicroius（Anielio7nyS）cusiosThomas，1912）；CuStOS（May1911；BM12．3．18．16－   
18，12．3．18．21L23／June1911；BM12．3．18．24，14．10．23．31／September1911；BM12．3．18．20／3560m；   
July1960；ASZI17115）．  

12．Doker－1a，Yunnan；28．3ON，98．70E；3600m；WaYdi（June1913；BM14．10．23－25，14．10．23．28／  
July1913；BM14．10．23．26－27，14．13．23．29－30）．  
13．Mekong－SalweenDivide（＝nearDokerla），Lat．28020N，Yunnan；28．30N，98．70E；3000－4200m；  
WaYdi（September1921；BM22．12．1．27，65．3836，65．3839－41）．  

14．Benzilan，Yunnan；28．10N，99．30E；3600m；CuStOS（July1960；ASZI17186）．  
15．Kulu（＝Ⅰ－tSe），Szechwan；28．00N，101．30E；PYVditor（April1929；FMNH33064，33070）．  
16．ITtZeCamp，Szechwan；28．00N，101．3OE；3750m；Proditor（April1929；FMNH33067－69）．  
17．MekongValley（＝nearTzeka），Lat．280N，Yunnan；28．OON，98．90E；2400－2700m；u｝aYdi（July   
1921；BM22．12．1．18－20，65．3832，66．1998）．  

18．SWsideofSi－lapass，Yunnan；28．OON，98．70E；3420m；Wardi（Ju！y1922；BM22．10．21．6）．  
19．Mekong－SalweenDivide，Lat・280N，Yunnan；28・OON，98・rE；3600－4写00m；WaYdi（July1921；   
BM22．12．1．21－26，22．12．1．28－30，65．3834－35，65．3842／August1921；BM65．3837）．  
20．Chamutong（＝Tra－mu－tang；KingdonWard，1923），UpperSalweendrainage－area，WofA－tuntSi，   
Yunnan；28．00N，98．60E；3900m；thedateofco11ectionremainsunknown；BM12．3．18．15（the   
holotypeofMicrvtus（Anieliomp）waYdiThomas，1912）．  

21．Kiu－Chiang－Salween Divide（＝near Gompa La），Lat．28ON，Yunnan；28．OON，98．5CE；3600－   
4200m；Wardi（August1921；BM22．12．1．31－33，65．3838）．  
22．Muli，Szechwan；27．90N，101．3OE；2500m；CuStOS（May1959；ASZI17426）；Pndiior（May   
1959；ASZI17421，17425，17428，17430－31，17434，17439／May1960；ASZI17422，17424，17427，   
17433／June1960；ASZI17423，17437，17440）．  

23．To－mu－1ang，Chung－tienDist．（＝nearZhongdianXian），Yunnan；27．8ON，99．rE；3000m；CuSios   
（December1916；AMNH44201，44203－04，44209－10，MCZ21303－05，FMNH33934－36）．  

24．ZhongtianXian，Yunnan；27．8ON，99．7。E；3200m；CuStOS（June195れ、ASZI17183）．  
25．Yun－ning（＝Yongning），Yunnan；27．78N，100．80E；2850m；Prvditor（March1929；FMNH  
33019，33060）．  

26．ChangSungPing，60milesNLichiang，Yunnan；27．50N，100AOE；3150m；CuStOS（January1929；  
FMNH32540）．  
27．20mi1es S Chungtien，Tugan－Sha，Yunnan；27．50N，99．70E；3000m；CuStOS（November1911；  
FMNH33937－38）．  
28．PesuRusi（＝nearXiazhongdian），Lichiang，Yunnan；27．50N，99．70E；3000m；CuStOS（November   
1916；FMNH33797）．  
29．Yannyan，Szechwan；27．40N，101．50E；Pnditor（May1959；ASZI17420，17432）．  
30．Big Bena，Lichiang Range，Yunnan；27．40N，100．4OE；3180m；CuStOS（March1929；FMNH  
33015）．  

31．Lutzulu，Lichiang Range，Yunnan；27A8N，100AOE；2790m；CuSios（March1929；FMNH  
33012－14）．  

32．45milesNLichiang，Yunnan；27．40N，100．4OE；PYDdiior（January1929；FMNH32539）．  
33．Chao－tung－fu（＝ZhaotongXian），Yunnan；27．30N，103．7qE；March1911；1920m；BMll．9．8．122   
（theholotypeofMicYVius（Eothenonws）olitorThomas，1911）；Oliior（March1911；BMll．9．8．121，   
11．9．8．123－24，11．9．8．126／December1963；ASKZI631407）．  
34．Peh－hsui（＝near Daju），Lichiang，Yunnan；27．2ON，100AOE；3000m；CuStOS（November1916；  
AMNH44018）．  
35．Taku Hills（＝nearDaju），Lichiang，Yangtze River，Yunnan；27．2ON，100．40E；2700m；CuStOS   
（November1916；FMNH33798－800，MCZ21310）．  
36．Nguluko，Yunnan；27．20N，100．30E；2850m；CuStOS（February1929；FMNH33009）；PYVditor   
（February1929；FMNH33003－04，33006－07，33010，USNM259908）．  
37．25 mi1es N Lichiang，Yunnan；27．20N，100．30E；3150m；PYVditor（January1929；FMNH  
32537－38）．  

38．LichiangRange（＝Yulongxuen），Yunnan；27．lON，100．20E．  
a．4500L4800m；CuStOS（October1922；BM75．645－46，FMNH28964）．  
b．4200r4500m；CuStOS（October1922；BM75．651，FMNH28963）．   
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C．4200m；CuSios（July1922；BM23．10．11．7／August1922；BM23．10．11Ar5，75．652－53，75．655／  
September1922；BM23．10．11．12，75．647－49，75．654，76．656－58）；Proditor（August1922；BM75．  
682，75．684－85，FMNH28967／September1922；BM75．682L683，75．686M687）．  
d．3900－4200m；Z）YVditor（May1921；BM22．12．1．11，22．12．1．12）．  
e．3900m；October1916；AMNH44001（the holotype of Microtus（AntelioナナりLS）custos nEbellus  
Allen，1924）；CuStOS（October1916；AMNH44003，44005，44116L18，44120，44123，44126－28，  
44131－33，44135－36，MCZ21309，21311－12，FMNH31693，33783，33784（theskinisnowhoused   
intheAMNHas44119），33785－86，33788，USNM259928－29／August1922；BM75．662／Septem－   
ber1922；BM75．664，75．678／October1922；BM75．665）；May1921；BM22．12．1．10（theholotype  
OfEothenoナり′SProditorHinton，1923）；PYOditor（May1921；BM22．12．1．13－14，22．12．1．16－17，65．   

3828－30，75．675／August1922；BM75．676／September1922；BM75．681）．  
f．3600－3900m；CuStOS（May1921；BM22．12．1．15，65．3825r26，75．661）．  
g．3600m；CuSios（October1916；AMNH 44007，44010－11，44140－43，44147，44149L50，44152，  
44154－56，44158－60，44163，44168，FMNH33789，33792－96，MCZ21306－08，USNM259930，BM  
23．3．17，112／May1921；BM75．660／August1922；BM75．663）；PYVditor（May1921；BM65．3824／  
August1922；BM23．10．11．2）．  
h．3300m；CuStOS（August1922；BM75．666）；Proditor（September1922；BM23．10．11．9，23．10．11．11，  
75．671）．  

i．2700m；PYVditor（October1916；AMNH44015，FMNH31691，MCZ21293／August1922；BM23．   
10．11．3，75．669，75．674／September1922；BM23．10．11．6，75．670，75．674，FMNH28968－69）．  
39．LaTChu－mi（＝near Langpig Xian），Mekong River，Yunnan；26．40N，99．2QE；2700m；CuStOS   
（December1916；MCZ21302）．  

40．Ying－pan－kai（＝Yingpan），Mekong River，Yunnan；26．4CN，99．1CE；2700m；CuStOS（December   
1916；AMNH44037）．  
41．DaxueSahn，Yongde，Yunnan；23．70N，99．70E；3350m；Olitor（April1964；ASZI23960）．  
42．Mucheng，SalweenDrainage（＝Megdingjie），Yunnan；23．50N，99．lOE；1800m；Olitor（February   
1917；MCZ21285）．  

（accepted21August1996）   
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