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Abstract．Thirty－eightmuseumspecimensoftheRyukyusplnyrat，belonglngtOthegenus  

Tbkuddia Kuroda，1943（Rodentia，Muridae），from theislands of AmamiOshima and  

Okinawa，intheRyukyuIslands（＝theNanseiIslands），SOuthernJapan，WereeXaminedand  

measured．Eachspecimenwasclassifiedintooneoffiveagegroups（I－Ⅴ）determinedbythe  

WearOfthethreeuppermolars．ThesplnyratOfOkinawahasonaveragewithinagegroups  
IIIandIVastatistica11ylongerandwiderskullandalongermolarrowthanthatofAmami  
Oshima．However，neithertheposteriornorthecentralpartsoftheskulllengthandwidth  

differbetweenthetwoislands．Againstthesamesizeofheadandbodylength（H＆BL）or  

incisor－thethirduppermolarlength（I－M3），thespinyratofOkinawahaslongerI－M30r  

narrowerzygomaticarchesthanthesplnyratOfAmamiOshima．TheOkinawansplnyrat  
hasawiderfirstuppermolar（WMl≧l．9mm），WhereasthatofAmamiOshimaiswMl≦1．8  

mm．The Okinawan splny rat has the palatine foramen of the skullsituated more  
POSteriorlythanthatofAmamiOshima．Thesefindingsindicateconclusivelythatthesplny  
ratpopulationsonthetwoislandsofAmamiOshimaandOkinawahavedistinctlydi飴rent  
morphologicalcharacteristics，in addition to having different karyotypes，and as suchthey  

Shouldberegardedas distinctspecies．The spinyratofAmamiOshimashouldbenamed  
as7bkudaia osimensLs（Abe，1933）while that of Okinawa should be known as Tbkudaia  

∽〟e乃〃f乃蛮（Johnson，1946）．   

Eeywords：Tbkudaiaosimensis，7bkuddiamuenninki，Okinawa，AmamiOshima．  

TheRyukyuspinyrat（genus7bkuddiaKuroda，1943）belongstoagenusthatisendemicto  

Japan and thatis distributed only on theislands ofAmamiOshima，Tokuno Shima and  
Okinawa，in the RyukyuIslands of southernJapan．The splny ratis now regarded as  

endangeredinJapan because ofits extremelylow population density；SOme attention has  
beenpaidtoitfromtheperspectiveofbiologicalconservation（MurakamiandKaneko1997）・  

Recentstudieshavedemonstratedthatchromosomefeaturesofthesplnyratdifferamongthe  

threeislands（Hondaetal．1977，1978；Tsuchiya1981；Tsuchiyaetal．1989）．Furthermore，  

geneticstudiesofserumproteinandDNArevealdifferencesbetweenthepopulationsoccur－  
ringontheislandsofAmamiOshimaandTokunoShima（Tsuchiyaetal．1989；Suzukietal．  

1β一椚α止血〃e加＠ed．加gαWα－〟．αC．．か   
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1999）．  

Norecentmorphologicalstudies，however，havebeencarriedoutcomparlngtheRyukyu  

SPinyratsofthethreeislands．MusserandCarleton（1993）andMusserandKoopman（1994）  

mistook Tsuchiya（1981）and Tsuchiya et al．（1989）and considered that three species had  

been distinguished using morphologicaland chromosomalfeatures．As a consequence of  
thatmistake，MusserandCarleton（1993）recognisedtwodistinctspecies，TbkudaiaosimensLg  

fromAmamiOshimaandT muenninkifromOkinawa，andregardedTokunoShimapopu－  

1ationasadistinctspeciesthathadnotbeennamed．Incontrast，CorbetandHill（1992）and  

Kaneko（1994）recognizedjust one species ofRyukyu spiny rat Tlosimensね，becausefu11  

documentationofchromosomalandmorphologicaldifferencesisnecessaryfortherecogni－  
tionofadistinctspecies（CorbetandHill1994）．  

The purpose ofthis study was to examine the morphologicaldifferences between the  
SplnyratSOfAmamiOshimaandOkinawa，andtorevisetheirtaxonomicstatusdependent  
Onthoseresults．ItwasnotpossibletoexaminethesplnyratOfTokunoShima，becauseit  

isprotectedasaJapaneseNationalNaturalMonument，andnomuseumspecimenshavebeen  
PreSerVed．  

Materials and methods  

Theexternalandcranialmeasurementsofthirty－eightmuseumspecimensoftheRyukyu  
SplnyratWerereCOrded．Allofthespecimensaredepositedinthefollowinginstitutionsor  
myprivatecollection：theNationalMuseumofNaturalHistory，Washington，D．C．（USNM）；  

theNationalScienceMuseum，Tokyo，Japan（NSMT）；theZoologicalLaboratory，Facultyof  

Agriculture，KyushuUniversity，Fukuoka，Japan；theUniversityoftheRyukyus，Okinawa，  

Japan；the OkinawaPrefectureMuseum（OPM）；Kaneko’s privatecollection（K）．Twenty  

SpeCimensincludingtheholotypeofTbkuddmysosimens由muenninkiJohnson，1946（USNM  

278757）werecollectedfromtheislandofOkinawa，and18specimenswerefromtheisland｛Of  

AmamiOshima．  

Externalmeasurements ofthelengths ofhead andbody（H＆BL），tail（TL），hind foot  

includingnaillength（HFLcu），andear（EL）wereobtainedfromlabelsattachedtomuseum  

SpeCimens．Thelengthofthehindfoot，nOtincludingnai11ength（HFL），WaSmeaSuredwith  

O．1mmaccuracyusingadividerbytheauthor，fromskinsorspecimenspreservedinalcohol．  

Pairedstructuresweremeasuredontheleftside．Thefollowlng17skullmeasurementswere  
takentothenearestO．1mmusingadialcaliperbytheauthor（theminimumaccuracy＝0．05  

mm）：COndylobasa11ength（CBL）＝distance between the occipitalcondyle and the anterior  

POintofpremaxillae；thegreatestlengthofthesku11（TSL）＝thedistancefromthetipofthe  

nasalstotheposteriormarginoftheocciput；mOlarlength（ML）＝distancefromtheanterior  

edgeofthealveol11SOfthefirstuppermolartotheposterioredgeofthethirduppermolar；  
incisor to the third upper molarlength（I－M3）＝distance between the most anterior point  

Oftheincisor andthemostposterioredge ofthethirduppermolar；COndyleto zygomatic  
length（C－Z）＝distancebetweenthe occipitalcondyle andthe anterior－Superior edge ofthe  

PremaXillae；COndyletothefirstuppermolarlength（C－Ml）＝distancebetweentheoccipital  

COndyleandtheanterioredgeofthefirstuppermolar；1engthofdiastema（Dias）＝distance  

fromthe posterior edge ofthe upperincisive alveolus to the anterior edge ofthealveolar  
SpaCe Ofthe upper molar row；length ofincisive foramen（IFL）＝maXimumlength ofthe   
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Palatineslit；lengthofnasal（NL）＝maXimumlengthofthenasalbone；interorbitalwidth  

（IOW）＝1eastdiameterofthefrontalbones betweenthe orbits；zygOmaticwidth（ZW）＝  
maximumspreadofthezygomaticarches；firstmolarwidth（WMl）＝maXimumwidthofthe  

丘rstuppermolar；mOlarwidth（MW）＝maXimumdistancebetweenthelateralborderofthe  
firstuppermolaronbothsides；COndyletobullaelength（C－B）＝distancebetweentheocci－  
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Fig・1・Agecriteria（l－9）oftoothwearonthefirst（Ml），SeCOnd（M2），andthird（M3）uppermo！arsoftheRyukyu  
Spinyrat・Thetotalscore（reachedbyaddingthenumberofeachmolar）isgroupedintooneofthefollowingfive  
CategOries（agegroupsI，II，ⅠIl，IV，OrV）・AgegroupI＝3－6；agegrOupII＝7－12；agegrOupIII＝13－18；agegrOup  
IV＝19－24；andagegroupV＝25－27．   
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Fig．2．Thepositionofthepalatineforamen（a，m，andp）betweentheuppermolarrow（Ml，M2，andM3）on  
bothsides．Theposition‘‘m”1iesontheposteriorendoftheanterostyleofthesecondmolaronbothsides．  

Pitalcondyleandtheanteriorpointofthetympanicbu11ae；COndyletothethirduppermolar  
length（C－M3）＝thelengthisgivenbysubtractingMLfromC－Ml；lengthoftympanicbu11a  

（BL）＝maXimumlength ofthe tympanic bulla；Width oftympanic b111la（BW）＝maXimum  

Widthofthetympanicbulla．  
Enamelpatternsonthe11PPerthreemolarswereusedtodeterminerelativeagegroups．  
First，Close－uPPhotographsoftheuppermolarrowsweretakenofmuseumspecimensuslng  

an accessoryclose－uPlens（1．75×magnification）attachedto anOlympus camera．Second，  

enamelpatterns on the occlusalsurface ofthemolars were drawn uslng a Nikon SMZ－10  
StereO microscope at6．6×magni丘cation．Third，One Ofthe age criteria（1－9）as shownin  

Fig．1was assigned to each molar ofeach specimen according to drawlngS Ofthe enamel  
PatternS．Finally，eaCh specimen was groupedinto one ofthe丘ve agegroups，Ⅰ（3－6），II  

（7－12），III（13－18），IV（19－24），andV（25－27），basedontotalscoresbyaddingthenumberof  

eachuppermolar．  

Thepositionofthepalatineforamenoftheskullwasclassifiedasfollows（Fig．2）：a＝  

the foramenlies anteriorly from the posterior end ofthe anterostyle（tl）namedbyMiller  

（1912）on the second upper molar；m＝the foramenlies just at the posterior end of the  

anterostyleonthesamemolar；P＝theforamenliesposteriorlyfromtheposteriorendofthe  

anterostyleonthesamemolar．  

Two regression lines of Y measurements on X ones were tested statistically on the 
diLrtrencesinsIopeandinp，OSitionusingtheanalysisofcovariance（Snedecor1956）．  

Results  

Theaverage，Standarddeviations andranges oftheexternalandcranialdimensions of   
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SplnyratSfromtheislandsofOkinawaandAmamiOshimawerecomparedinrelationto  
theirassignmenttofiveagegroups（Tablesl－4）．Measurementsofspecimensbelongingto  
age groupsIand V could not be compared statistica11y between the twoislands because  
of the smal1sample size．The number of measurements showing a statisticaldifference  
betweenthetwoislandsincreasesfromagegroupIItoIV．Mostofthemeasurementsofthe  
OkinawanspinyratarestatisticallygreaterthanthoseoftheAmamispinyrat（inagegroups  
IIIandIV；P＜0．05，Student，s t－teSt）．In age groupsIIIandIV，there were statistica11y  
signi魚cantdifferencesbetweenthetwoislandpopulationsbetweentheaveragesofH＆BLand  
HFL，but not between TL and EL．In age groupsIIIandIV，Statistically significant  
differenceswerefoundbetweentheaveragesofmostofthecranialmeasurementsexceptfor  
C－B，BL，IOW，andMW，Whichareeitherposteriorpartsoftheskulllength（C－BandBL）  
orcentralpartsoftheskullwidth（IOWandMW）．No significantdifferenceswerefound  
in the averages of ML among age groupsI－IVin the Okinawan spiny rat（F＝1・09，  
d〝U＝3／14，P＞0．05）or among age groupsII－ⅠVin the Amamispiny rat（ダ＝2・60，  
d〝U＝2／13，P＞0．05）．ThelinearregressionofMLonagewasnotsignificant，indicating  
thatMLisconstantthroughoutagegroupsII，IIIandIV．   

TherelationshipbetweenH＆BLandTLshowsthatthetailratioisabout60－100％in  
theOkinawanandAmamispinyrats（Fig．3）．TheOkinawanspinyrathasaslightlysmaller  
tailratio（average±SD＝74．1±8．01％，n＝15）than the Amamispiny rat（average±SD＝  
80．1±10．54％，n＝17），buttheaveragesofthetwoislandpopulationswasstatisticallyinsig－  
nificant（Mann－Whitney U－teSt，Ug＝170．5，0．1＜P＜0．2）．  

Statistically significantrelationships between CBL andI－M3canbe foundinboththe  
Okinawan spiny rat（r＝0．965，U＝16，P＜0．001）and the Amamispiny rat（r＝0・954，  
U＝12，P＜0．001；Fig．4）．Thetworegressionlinesarestatisticallydifferentintheirposition  
（analysis of covariance；F＝32．649，4f／U＝l／29，P＜0．005）．The skullof the Okinawan  
splnyrathasaslightlylongerI－M3thandoestheAmamisplnyratforthesamesizedCBL．  
TheOkinawansplnyrathasaskullwithaCBLofmorethan36mmandanI－M30fmore  
than20mm，PrOPOrtionsnotfoundintheAmamisplnyrat．FromhereonweuseI－M3asa  
standard skullmeasurement，because within the pooled samples from the twoislands the  
posteriorpartsofsomesku11swerebrokenthusmoremeasurementswereavailableforI－M3  
than for CBL．  

Statistically signi魚cant relationships between H＆BL andI－M3were foundin both  
Okinawan（r＝0．772，U＝16，P＜0．001）and Amamispiny rats（r＝0．679，U＝14，  
0．001＜P＜0．01；Fig．5）．Thetworegressionlines ofI－M30nH＆BL forthetwotaxaare  
Statisticallydifferentinposition（analysisofcovariance；F＝34．965，d〝U＝1／31，P＜0・005）・  
ItfollowsthattheOkinawansplnyrathasaslightlylongerI－M3thantheAmamisplnyrat  
forthe same size ofH＆BL．  

ThreesignificantrelationshipsbetweenI－M3andcranialmeasurementsdemonstratethe  
main differentiation ofthe skulls between the twoisland rat taxa．Statistically significant  

relationshipsbetweenI－M3andC－M3werefoundinboththeOkinawan（r＝0．905，U＝16，  
P＜0．001）andtheAmamispinyrats（r＝0．825，U＝12，P＜0．001；Fig．6）．Thetworegres－  
sionlinesofC－M30nI－M3forthetwotaxaarestatisticallydifftrentinposition（analysisof  

covariance；F＝64．986，d〝U＝1／29，P＜0．005）．Thus，theOkinawanspinyrathasashorter  
C－M3thantheAmamisplnyratforthesamesizeofI－M3．Thisindicatesthattheanterior  
partsoftheskull（I－M3）increasemoreintheOkinawanspinyratthanintheAmamispiny   
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Tablel．Externalandcranialmeasurements（mm）oftheOkinawanspinyrat，identifiedas Tbkudaiamuenninki・  

Agegroup Items H＆BL TL HFL EL CBL TSL ML l－M3 C－Z C－MI Dias  
22．50 19．35  8．75  

1．414 0．636 0．212  

23．5 19．8  8．9  

21；5 18．9  8．6   
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animalsinthesameagegroupfromthetwoislands．   

Table2．Cramialmeasurements（mm）oftheOkinawanspinyrat，identifiedasTbkudaiamuenninki・  

Agegroup Items  IFL NL IOW ZW wMI MW C－B C－M3  BL BW  
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Table3．Externalandcranialmeasurements（mm）ofthespinyratidentified as7bkudaiaosimensLsonAmami  

Osbima．  

Age group Items H＆BL TL HFL EL CBL TSL ML I－M3 C－Z C－MI Dias  
Ⅰ  〃＝1  89   61  24．5  5．0  
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Tbilratio＝11IO％  

80  100  120  140  160  mm  

Ⅱ＆BL   

Fig・3・TherelationshipbetweenH＆BLandTL・AgegroupsareshownasI－V・‘‘Type”indicatestheholotypeof  
乃助成叩ガα血椚血＝肋朋血沈（USNM278757）．  

ratincomparisonwiththeposteriorpartsoftheskull（C－M3）・  

Statistically significant relationships betweenI－M3and Dias were foundin both the  
Okinawan（r＝0．916，U＝17，P＜0．001）and the Amamispiny rats（r＝0・950，U＝15，  
P＜0．001；Fig．7）．ThetworegressionlinesofDiasonI－M3forthetwoislandtaxadiffer  
statisticallyin their position（analysis of covariance；F＝25．338，d〝U＝1／33，P＜0・005）・  

TheOkinawansplnyrathasashorterDiasthantheAmamisplnyratforthesamesizeof  
I－M3．Conversely，forthesame sizeofDias，the Okinawansplnyrathas alongerI－M3  
（aboutlmm）thantheAmamispinyrat・Asmentionedabove，MLisconstantthroughout  
thevariousagegroupsofbothtaxaandtheaveragesofMLaregreaterintheOkinawan  
form（aboutO．6－0．8mm）thanintheAmamiOshimaformforthesameage（SeeTablesland  
3）．Itfollowsthatthelongeranteriorpartsoftheskull（I－M3）intheOkinawanspinyratare  
mainlyattributedtoML，becauseI－M3iscomposedofDiasandMLwithashorttransversal  
depthoftheincisor．  

Statistically significant relationships betweenI－M3and ZW were foundin both the  
Okinawan（r＝0．851，U＝17，P＜0．001）and the Amamispiny rats（r＝0・780，U＝13，  
0．001＜P＜0．01；Fig．8）．The two regressionlines ofZW onI－M3for thetwo taxa are  
statistical1ydifferentinposition（analysisofcovariance；F＝11・305，d〝U＝1／29，P＜0・005）・  

Thus，theOkinawansplnyrathasnarrowerzygomaticarchesthantheAmamisplnyratfor  
the same size ofI－M3．   
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30  31   32  33  34  35  3（i   37  3S  3，  

CBL  mm   

Fig・4・TherelationshipbetweenCBLandI－M3．AgegroupsareshownasI－V．“Type”indicatestheholotypeof  

TbkuddmysosimensLgmuennink（USNM278757）．RegressionlinesareI－M3＝0．497（CBL）＋2．085forOkinawan  
SpeCimens，andI－M3＝0．480（CBL）＋2．040forAmamiOshimaspecimens．  

AccordingtotherelationshipbetweenMLandwMl（Fig．9），theOkinawanspinyrat  

hasalongermolarrow（ML≧5．7mm）andtheAmamispinyratisML≦5．8mm，although  

therangeofMLoverlapsfrom5・7to5・8mminthetwotaxa・TheoverlapplngrangeOfthe  
Okinawanspinyratoccursinslightlyyoungeragegroups（IIandIII）thanthatofAmami  
Oshima（agegroupIV）．TheOkinawanspinyratiswMl≧1．9mm，WhereasthatofAmami  

OshimaiswMl≦1．8mm．Thus，WeCandiscriminatebetweenthetwotaxaonthebasisof  

the size ofwMl．  

Theposition ofthepalatineforamen also di鮎rs betweenthetwoislandpopulations  
（Table5）・IntheOkinawanspinyratthepositionisposterior onbothsides（p／p），Ora  

POSteriorandmiddlepositionononeside（P／m），WhereasintheAmamispinyrattheposi－  

tioniseitheranterioronbothsides（a／a）orthemiddlepositiononbothsides（m／m）．Thus，  

the palatine foramenlies moreposteriorlyin the Okinawan splnyratthanin the Amami  

SPlnyrat．   

Themeasurementsoftheholotype，7bkudamysosimensismuenninki（USNM278757），  

areasfo1lows：H＆BL＝166mm；TL＝108mm；HFL（Cu）＝35mm；HFL＝32．5mm；EL＝24  

mm；CBL＝36．6mm；TSL＝41．2mm；ML＝6．Omm；I－M3＝20．1mm；C－Z＝26．5mm；C－  

Ml＝22・9mm；Dias＝10．8mm；IFL＝8．5mm；NL＝17．6mm；IOW＝8．0；ZW＝18．9；WMl  

＝2・Omm；MW＝8．2mm；C－B＝10．1；C－M3＝16．5mm；BL＝6．9mm；and BW＝5．5mm．  

Thespecimenhasprominentmammaeindicatingthatitwasadult，andbelongstoagegroup  

IV（70nMl，80nM2，and70nM3）．   
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140  
H＆BL  

1‘0  1＄Omm  100  120  

Fig・5・TherelationshipbetweenH＆BLandI－M3．AgegroupsareshownasトV．“Type”indicatestheholotype  
Of Tbkudb77VW OSbnensLg muennjnkiNSNM278757）．Regressionlines areI－M3＝0．045（H＆BL）＋13．248 for  
Okinawanspecimens，andI－M3＝0．032（H＆BL）＋13．738forAmamiOshimaspecimens．  

Discussion  

The Ryukyu spiny rat wasfirst described byAbe（1933）as anew subspecies，Rattus  

jerdoniosimensLs，based on four specimens co11ected from theisland ofAmamiOshima．  

Foursyntypesweredescribed，buttheyarepresumedtohavebeendepositedinHiroshima  
Unlversity where they were destroyedin the Second World War．Tokuda（1941）revised  

theclassificationofthetaxonassigningittoanewgenus asAcanthon7ySOSimensLs，Which  
has quite di飴rentcharacters fromRattus．However，becausethegenusAcanthofTVWWaS  

preoccupiedbyAcanthomysLesson，1842，Kuroda（1943）proposedthecreationofacom－  

Pletelynewgenus，Tbkuddia，andalsoreportedtheoccurrenceofthespeciesontheislandof  

Okinawa．UnawareofthenewgenericnamecreatedbyKuroda（1943），Johnson（1946）as－  

SignedtheOkinawanformasanewsubspeciesofanothernewgenus7bkuda7叩OSimensis  
mue7minki．Johnson（1946）remarkedthatTbkudanv7SOSimensLsmuenninkihaslargerhead  

and body and skulllengths，and a shorter tail（average＝73％in tailratio）than T o．  

OSimensLs from AmamiOshima（average＝87％in tailratio）．Because7bkudamys was  

antedated by7bkudaia，the Ryukyu splny rat has been accepted as7bkuddia oshnensig  
OSimensLs on AmamiOshima and T o．muenn由kion Okinawa（Ellerman and Morrison－  

Scott1951；Kuroda1957，1965；Imaizumi1960；CorbetandHill1992）．   
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19  20  21 mm  

I－M3   

Fig・6・TherelationshipbetweenI－M3andCTM3・AgegroupsareshownasトV・aType”indicatesthe・holotype  

Of TbkudafTUW OSimensLy muenninkiNSNM278757）．Regressionlines are C－M3＝0．969（I－M3）－3．368for  

Okinawanspecimens，andC－M3＝0・873（I－M3）qO．469forAmamiOshiInaSpeCimens．  

Accordingto Hondaetal・（1977，1978），Tsuchiya（1981）andTsuchiyaetal．（1989），  
karyologicalfeaturesin the autosomes and sex chromosomes vary among the splny rat  
populations ofAmamiOshima，Tokuno Shima，and Okinawa・The diploidnumbers of  
both females and males are250n AmamiOshima，450n Tokuno Shima，and440n  
Okinawa・TheY－ChromosomehasdisappearedinthepopulationsofAmamiOshimaand  
TokunoShima（Hondaetal・1977，1978）．Furthermore，Tsuchiyaetal．（1989）andSuzuki  
etal．（1999）showedthatserumprotein，mitochondrialDNA，andnuclearribosomalDNA  

differ between the populations of AmamiOshima and Tokuno Shima．Based on their  

results，Tsuchiya（1981），andTsuchiyaetal．（1989）suggestedthatthespinyratsofOkinawa，  
AmamiOshima and Tokuno Shima should be considered as three distinct species，While  
Suzukietal．（1999）suggestedthatthespinyratsofAmamiOshimaandTokunoShimaare  

notconspecific．  

MusserandCarleton（1993）andMusserandKoopman（1994）misinterpretedTsuchiya  

（1981）andTsuchiyaetal．（1989）ashavingdistinguishedthreespeciesonthebasisofboth  

morphologicalandchromosomalfeatures．Consequently，MusserandCarleton（1993）con－  
Sideredtheretobetwo distinctnamedspecies，TbkudaiaosimensLsfromAmamiOshima，  

and7bkudbia muenninkifrom Okinawa，aS Wellas a distinct，but unnamed，SPeCies on  

TokunoShima，andtheywerefollowedbyNowak（1999）．   
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15  1（i  17  1＄  19  20  21 mIn  

I－M3   

Fig．7．TherelationshipbetweenI－M3andDias・AgegroupsareshownasトV・”Type”indicatestheholotypeof  

Tbkudamysosimens由muenninki（USNM278757）．RegressionlinesareDias＝0．696（I－M3）－3．326forOkinawan  

SpeCimens，andDias＝0．674（I－M3），2．254forAmamiOshimaspecimens．  

Corbet and Hi11（1992）and Kaneko（1994），however，reCOgnized just one species，the  

Ryukyu splny rat7bkudaia osimensLs，becausefu11documentation of the di鮎rences cor－  

relatingchromosomalandmorphologicaldatawerenotavailable（CorbetandHil11994）．  

ThepresentresultsindicatethattheRyukyuspinyratdoesinfactshowmorphologically  
di飴rentiatedgrowthpatternsbetweentheislandsofOkinawaandAmamiOshima．Abso－  

1utegrowthofsameageindividualswasdifferentiatedasfollows．TheOkinawansplnyrat  
has，eXternally，alonger head and body and hind foot than the Amamisplny rat；the  

Okinawan splnyrat has alonger skull，longer anterior parts，alonger molar row，Wider  

ZygOmatic arches and wider tympanic bullae than the Amamisplny rat．Di飴rentiation  

betweenthe Okinawan and the Amamisplny ratS WaS POSSiblein the relationships either  
betweenI－M3andH＆BL，betweenI－M3andCBL，betweenI－M3andC－M3，betweenI－M3  

andDias，betweenI－M3and ZW，OrbetweenML andwMl．Thesefindingsindicatethat  

the Okinawan splnyrat haslonger anterior parts ofthe skull，COntributed bylonger ML，  

andnarrowerzygomaticarches，thandoestheAmamispinyratforthesamesizeofI－M3．  

Furthermore，the position of the palatine foramen also differed between the twoisland  
POpulations；theOkinawan splnyrat has amoreposterior foramenthan doestheAmami  
Splnyrat．Becausethetwotaxacanalsobedi鮎rentiatedonthebasisoftheirchromosomal  

features（Honda et al．1977，1978；Tsuchiya1981；Tsuchiya et al．1989），Irecognize that  

thetworattaxaoftheOkinawaandAmamiOshima，aretWOdistinctspecies．Idesignate  

the Amamispiny rat as Tbkudaia osimensis（Abe，1933）and the Okinawan spiny rat as   
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20  21mm   17  18  

Fig●＄◆ TherelationshipbetweenI－M3andZW・AgegroupsareshownasI－V・‘‘Type”indicatestheholotypeof  
Tbkuda71VW OSimensLsmuenninkiNSNM278757）．Regressionlines are ZW＝1．008（I－M3）－2．447for Okinawan  

SPeCimens，andZW＝0．952（I－M3）－0．420forAmamiOshimaspecimens．   

7ゎた〟（ねわ椚〟e〝〃加舟′（Johnson，1946）．   

In this study，the Okinawan spinyrat had alonger upper molar row（ML≧5．7mm），  

WhiletheAmamisplnyratWaSML≦5．8mm，althoughtherangeof5．7－5．8mmoverlapped   
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Fig・9・TherelationshipbetweenMLandwMl・AgegroupsareshownasI－V・‘‘Type”indicatestheholotypeof  
rb舟〟血〝り岱0∫～椚e〃ぶ由椚〟e乃乃加揖（USNM278757）．   
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Table5．ThepositionofthepalatineforamenintheOkinawan（Ok）andAmami（Am）spinyratsinrelationtofive  

age grOupS．  

Age group 
Position＊  

Ⅰ  ⅠⅠ  ⅠⅠⅠ  ⅠⅤ  Ⅴ  

a／a  

m／m  

p／m  

p／p  

Am＝2  Am＝4  Am＝9  Am＝2  

Am＝1  Am＝1  

0k＝1  0k＝1  0k＝2  

0k＝4  0k＝3  0k＝4＊＊  ok＝1  

＊a＝anterior，p＝pOSterior，m＝middle（SeeFig．2）．  
＊＊TheholotypeofTbkudamysosimensねmuenninki（USNM278757）isincluded．  

betweenthetwotaxa．ThespecimensreportedbyAbe（1934）andKuroda（1943）hadML  

measurementsof5．3mm，5．3mm，and5．5mm（threespecimensfromAmamiOshima），and  

6．6mm（OneSpeCimenfromOkinawa）．Thus，thoseearlyMLmeasurementsprovidefurther  

COnfirmationofthepresentfindings thatthere areclear difftrencesbetweenthetwoisland  
POpulations．Neither Abe（1934）nor Kuroda（1943），however，gaVe Other skullor tooth  

measurementscomparablewiththosemadeduringthisstudy．  
AccordingtophotographsandfigurespublishedbyAbe（1934），Tokuda（1941）andAbe  

（2000），theposition ofthepalatineforamen ofthe sku11intheAmamispinyrat differs as  

follows．Twospecimenswereshownwiththepalatineforameninanteriorpositionsonboth  
sidesorananteriorandmiddlepositionononeside（Abe1934），andonespecimenwithan  

anteriorpalatineforamenonbothsides（Tokuda1941；Abe2000）．Thus，thesei11ustrations  

alsoservetosupportthepresentresultscon丘rmingadi鮎renceinthepositionofthepalatine  

foramenbetweenthetwoislandpopulations．  
With regards to fossil specimens collected from Minatogawa on Okinawa dated to 
thelate Pleistocene，andidentified as 7二 osimensねby Kowalskiand Hasegawa（1976）  

and Kawamura（1989），their measurements（ML and wMl）actually suggest the following  

identi魚cation．Threespecimens（Kawamura1989）are T muenninkibasedonML＝6．66mm  

and wMl＝1．97mm（KUJClOO553），ML＝6．34mm and wMl＝1．88mm（KUJClOO557），  

and ML＝6．02mm and wMl＝1．86mm（KUJClOO558）．Two specimens（Kowalskiand  

Hasegawa1976）are T osimensLg，because based on ML＝5．Omm（NSMT－MlO360），and  

ML＝5．2mm（NSMT－MlO361）．Oneofthe specimens withanML of5．8mm（NSMT－M  

lO362）reportedbyKowalskiandHasegawa（1976）iswithintherangeofoverlapbetweenthe  

twospecies（Fig．9），however，itispossibletoidentifythespecimenas T muenninkiofage  

groupIII，based on theiri11ustration．Thus，these fossilremainsindicate that both  

osimensLs・and T muenninkilived on theisland of Okinawain thelate Pleistocene．Re－  

examinationofthefossilspecimensisnecessary，however，tOreCOnfirmtheirmeasurements．  

Classi負catiom  

The historicalusage of the sub－SPeCific／specific names osimensLs and muenninkiin  

relationto the associated taxa，their distribution，tyPelocality，and type specimens canbe  

Summarized as fo1lows：   

OLIVE 香川大学学術情報リポジトリ



励〃e如，肋Jpカ0わgねαJゐcrブ∽f〃αfわ〃q／Jカe尺γ〟砂〟5p′JぴrαJ  31  

7bた〃血ね0∫ブ∽e那ね（Abe，1933）  

Distribution：theislandofAmamiOshima，theRyukyuIslands，SOuthernJapan．  

Typelocality：Mt．Kiyago－kan，SumiyoVillage，AmamiOshima．  

Syntypes：fourspecimenswithoutregistration，andpresumablydestroyedinHiroshima  

in1945．  

Rattusjerdoniosimen血；Abe1933，P．942；Abe1934，p．107；Kuroda1938，P．67；Kuroda   

1940，p．137．  

RattusjおIvescensosimensis；Ellerman1941，P．193．  

Acantho〝？ySOSimensi5．；Tokuda1941，p．95．  

TbkuddiaosimensLg；Kuroda1943，P．61；EllermanandMorrison－Scott1951，P．558；Kuroda   

1957，P．14；Imaizumi1960，p．152；Kuroda1965，p．684；Walker1968，P．873；Corbet  

andHi111980，P．168；Honacki，KinmanandKoeppl1982，P．557；Nowak，1983，p．695；  

Corbet and Hill1986，P．190；Sokolov，1988，P．189；Corbet and Hill1991，P．178；  

Nowak1991，p．803；Tang1992，p．217；Corbet and Hil11992，P．391；Musser and  

Carleton1993，p．670；Kaneko1994，Pp．104，169，178and180；Nowak1999，P．1501；  

Abe2000，PP．94and232．  

TbkuddmysosimensねosimensLs；Johnson1946，p．169．  

れ沌徴加由〃馳倒∽加血（Johnson，1946）  

Distribution：thenorthoftheislandofOkinawa，theRyukyuIslands，SOuthernJapan．  

Typelocality：Hentona，WeSternCOaStOfnorthernOkinawa，theRyukyuIslands．  

Holotype：USNM278757  

7bkuddiaosimensね；Kuroda1943，P．61；Walker1968，P．873；CorbetandHill1980，P．168；  

Nowak1983，P．695；CorbetandHil11986，p．190；CorbetandHil11991，P．178；Nowak   

1991，p．803；Tang1992，P．217；Kaneko1994，pP．104，169，178and180；Abe2000，  

PP．94and232．  

7bkudb〝り昔OSimensismuenninki；Johnson1946，p．169．  

Tbkuddia osimensLs muenninki；Ellerman and Morrison－Scott1951，P．558；Kuroda1957，  

p．14；Imaizumi1960，P．152；Kuroda1965，P．684；Misonne1969，P．219and pl．III；  

CorbetandHi111992，p．391．  

7bkuddiamuenninki；MusserandCarleton1993，P．670；Nowak1999，P．1501．   
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■ Appendix  

如ec≠椚eJ7∫且方α椚f乃ed   

Okinawa  

USNM278752，USNM278754－56，USNM278757（theholotypeofTbkudafnySOSimensismuenninkiJohnson，  

1946），USNM278758－63；OPM32935－37；NSMT－MO8422，NSMT－M14377；threespecimenspreservedinthe  

Zoological Laboratory，Faculty of Agriculture，Kyushu University（without registration）；One SPeCimen  

preservedintheUniversityoftheRyukyus（Withoutregistration）．  

AmamiOshima  

NSMT－M O7661，NSMT－M O7695－96，NSMT－M O7699，NSMT－M O7705，NSMT－M O7710－12，NSMT－M  

O7714－16，NSMT－M O9192，NSMT－M O9237，NSMT－Ml1632，NSMT－M28668－70；KO699（Kaneko’s private  

COllection）．   
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