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Ontheconceptofheterodonty
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Abstract

Thetenn1!heterodonty'!hasbeendescI･ibedanddefinedindifferentways. Thisstudydefinesaheterodont

dentitionasoneinwhichteethal･evariablel) inshapeandsize,2)insizewithaconstantshape,or3)inshape

withaconstantsize･Functioncannotbeusedasacriterionofheterodonty.

CromptonandChal･i9, 1962+ [〃'07"""X;Cooper〃αﾉ.，

1970;notosllchi(1Clark""&, 1989) Itcanbearguedthat

conodontswithasetoftoothlikestructures,conSistingof

severaltypesof' 'elementsi' (PurnellandvonBitter,1992;

Pumell,1993,1995),aretheoldestknownchordateswith

heterodontdentitions(Ibrtheaffinityofconodonts,see

AldridgeandPumell, 1996).

ThetermS !'heterodonty'!and!'homodonty' !havebeen

describedanddefinedindifferentways・ Fol･example, in

Iheclassicworkoncomparativeodomoiogy,Peyer(1968:

17)describedaheterodontdentitionasonecontaininga

numberofdistinguishabletoothcategories,andahomodont

dentitiollasoneconsisting1'unifbrmlyofteethofsimilar

shape'LEdImmd(1969: 124)describe(laheterodont

dentitionasonewithteethof''differentsizesorshapes'',

andhomodontyasadentitionconsistingofteeth

'1al)proximatelythesamesizeandfOrm'! Hildebrandand

GosIow(2001 :602)definedheterodontaS !Ihavingseveral

kindsofteeth! !,andhomodontas !IhavingonefUnctional

kindofteeth' ' . Pough"". (2002;490)described

heterodontasteeth!'differentiatedinsize,form,and

fUnctioni',andhomodol1tasteeth!'virtuallyall thesame

sizeandshape,withnoevidenceofregiol1alizationof

fUnction' '. Kardong(2002: 728)definedheterodontasa

dentition 1'inwhichtheteetharedifferentmgeneral

appearancethroughout themouth!', andhomodontasa

dentition 1'inwhichtheteetharesimilar ingeneral

appearancethroughoutthemollthi'. KardongIs(2002)

definitionsmaybesufficient logeneralizeadentition,but

Thebasicmammaliandentitionconsistsoffoul･ tootll

classes:廿ommesial todistal ineachjaw, inciso1･s,canine,

premolarsandmola1･s(e.g.,Hillson, 1986)Theunderlying

assumptionoftooth-typeidentificationsinmammalSisthat

onecandetectdentalhomologiesamongmammaliantaxa.

Somehaveattemptedtotracedentalhomologiesbackto

IImammal-likereptileS!! (e.9.,Zieglel･,1971jOSbom,1973;

OsbomandCrompton,1973;Westergaard,1980,1983).

DentalhomologiescannotbetracedfOl･mammaIswith

!'homodont''dentitions ifthefbSsil recorddoesnotallow

ini℃rencesabout theirdentalevolution.Eachtoothtyl)e

canbeidentified insomefossil cetaceans,onlybecause

theyrelainsomebasicfeaturescharacterizingheterodont

dentitionsofplacentalmammals(Peyer, 1968). Tooth

identificationsare impossiblefOrmodemtoothedwhales

becauseoftheir incl･easedtoothcountswithastrong

tendencytowaIrlhomodonty(Peyer, 1968). Consequently,

hetel･odontypennittedtheideaofthepossiblepresenceof

dental llomologymmammals，

If! 'teeth'1aredefinedlooselyashardstructul･esoccurl･ing

intheoralcavityorattheantel･iorportionofthedigestive

tract、 ' 'hetel･odontyi ! isnotuniquetomammals(and

I Imammal-likereptiles'i). Dependingonthedefinitionof

heterodonty, it iSrecognizedin '1agnathallsI' (lampl･eys

Pottel･andHilliard,1987),inchondrichthyans(many

sharks:Compagno,1984),inosteichthyans(Sα噌MSParker

andHaswell,1964;Characidae:Bertin,19581CIwfyS""S:

Komada,1986),inamphibians(slegocephalians:Peyer,

1968),andinnonsynapsidreptiles(f""γ0(IO"losα"γ"s；

ReceivedMarchl9,2001;AcceptedOctoberl2,2001

*EnvironmentalScienceProgramandDepartmentofBiologicalScienceS,DePaulU11iversity｡2320NorthKenmore

Avenue,Chicago, Illinois60614,U､S､A・ｳandDepartmentofBiologicalSciences,UniversityoflllinoisatChicago,845

WestTaylorStreet,Chicago, lllinois60607,US.A.

－52－



HM"wIO"”s!asharktaxonwithaheterodontdentitioll

(RomerandParsons,1986,fig.238),isanexcellenl

exampleof"shape-sizeheterodonty'' innonmammalian

vertebrates(Fig.lA)． However, thepresenceofmany

examplesofvariationonly in toothsize inmany

nonmammalianver(ebratesmayindicateapossible

dominanceof1'sizeheterodonty'! insuchvertebrates(Fig.

1B).
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Fig1・Typesofheterodontyrepresentedbyhypothetical

dentitionswithiivetriangularteeih(inthisexample, tooth

size=toothheight).A,shape-sizeheterodonty(variable

shapeandsize);B,sizeheterodonty(variablesizewith

constantshape);C,shapeheterodonty(vaableshape

withconstantsize);D, homodonty(constantshapeand
size). References
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theyarevaguebecauseoftheambigultyinthemeanmgof

''appearance・I1

So，whatmakesIhe！'appearanceI1ofaden[ition？The

general appearanceofdentltions stems fromtwo

components; shapeandsize(Figl). Adentition is

obviouslyheterodont,ifbothsizeandshapeofteethdiffer

(Fig.1A).However､adentitioncanalsobeheterodontl)

intheabsenceofshapedifferencesifsizediffers(Fig1B)

or2)intheabsenceofsizedifibrencesifshapediffers(Fig.

IC).Function,ontheotherhand, invoIvesaninteIpretation

ofhoweachtoothworks,andisderivedsecondarily竹om

thesizeand/ol･shapeofeachtooth･Thel･efbre, filnctionis

notafundamental component thatdetermines the

''appearance'1ofademitioI1,anditshollldnotbeusedasa

criterionofheIerodontyandhomodonty. Hence,

heterodont(Figs・ IA-C)referstoadentitionwithdifferent

sizesand/ordifferentshapesofteeth,whereashomodont

(Fig. 1D) isadentitionwithuniformsizeandshapeof

teeth.

Thetraditionaldefinitionofheterodonty(orhomodonly)

oftenemphasizesshape,andnotsize(e.g.,Peyer, 1968),

possiblybecausetheconceptofheterodontywasdeveloped

initiallyformammalsTheuseoftermssuchaS

''caninifOrm!1and!'molal･ifbnn' ! indescribinQmammalian
ー

[eethexactlyl･eflects thepoint that theshapeisapl･imary

variabletraditionallydefiningheterodontyinmammalS

Therefbre、onemayarguethatmammaliandentitionsare

dominated by !Ishape lleterodonty'! (Fig. IC).
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