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 DENTAL CARTES IN MAMMALS AS RELATED
T0.DIET 4ND TOOTH CROWN STRUCTURE

by
Harry H. Negley, IXI

ABSTRACT

Although den“c:a.i caries -:m‘nmls have been investigated using
labarafvtory‘animls s few s‘c‘:udies have been made conceming their inci=
dfehc@ .a,md distribution m wild mammals, ILaboratory investigations
hé,ve revedled three important factors influencing dental cariesg in-
fluence of saliira,ry gland» secretions; dietary historys and genetic
stra,insp .

Feral mawmals show ‘grea,t‘va,ria:tioﬁ in their diet, Diets are
iﬂflueﬁcé& by the in‘céfa,ction of many fa,é‘l:ors iricluding ﬂie“merphology
of the mammal, its distribution, age, sex, and individwal food prefer-
énC@s.e Basically ‘th:éee ma jor catlegéries of diet types are recognizeds
herbivorous (eat pla,‘ﬂts;, gmssesg' etcpr)s carnivorous (ea,t‘mea,tk‘ and _off'ﬁ
nivorous (eafi: a combination of the other two), \ |

Tn mammals thé_ ma jority of &ental caries oceour 'in tﬁe molar
teeth, Sﬁructmlly: six basic types of mm@lié,n molay tse@th. are recog-
nizeds ‘cubez;@ula,rg sectorial, bumodont, sélenodontg lophodont, and -
myrmecophagous. ! R

ii



In this study;}nexamined the teeth of 3,243 wild-taken
mammalsglrepresenting ﬁine different orders and thirty-eight different
families and foumd only nineteen specimens with caries. In other words
only 0.58% of the individuals examined had dental caries, All nineteen
of the individvals with caries were members of the Order Carnivora and
 seventean of them were mewbers of therFamily Ursidae (bears). The
other two éarious»mammals were in the closely related Family Procyon=
idae (raccoons and gllies)'and were coatimmdis (Nasua).

The type tooth crown structure does not appear to be related
"ﬁolcamse‘or prevention of dental caries Eut is mér@ly a modification
for b@étvchewﬁng the foo& of the basic diet, The low incidence of
~ dental caries inkwild mammalévappears to be the result of several

- factorss (1) Many are so shorﬁflive& that caries do not have an op=
portmity to develop ané,(é) in those that are medium to long-lived,
diet appears to be more important than tooth structure, The food A
‘preferences of an animal may have,g genetic basis or may result fﬁ@m
»le&rning_from.the parent, Through eithef one of thase.pfﬁéeSS@$§
and possibly both; a marmal becomes cither caries resistant or caries

susé@@tibleo
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- INTRODUCTION

This study wes underiaken ﬁo determine fhevrelaﬁionship beﬁween«
the 1ncidence of dental caries in feral (wlld) mamnals living in natural
condltions and thelr dlets and/or the structure of their teetho

Dental caries have plagued man since th; tlme‘of hlS remote
agceaﬁ&rso Tgé’histoxy of'thg need for and ihe development of modern
dental technieﬁés‘haslbeén récounted many ﬁimésAand‘need nbt'ﬁe repeated

hereo The Index %o Dnntal Literature (publlshed by the American Dental

' Association) and Rothstein (1958) will furnish additional references for

those. interested in this svb3ecto

In recent years ﬁhe cause of dental caries has been the. subject

of much lnvesﬁigatlone Nany of these““ vestlgatlons have been carrled

but us1ng 1aboratory mammals as experimental subjectso  Mammals usgd‘

include the Syrian hamster (Gricetusﬂauratus}g Norway rats (Rattus

‘r-io_fvegicus)9 and ‘cotton rats {Sigmodon hispidus). These enimels have

been used for dental research for three reasans° thelr &Vall&bllltyg

' the fact tn&t thelr molar teeth have growth patterns similar to those

in manj and f:mally9 under certaln conditlonsg carious 1e51ons are
formed whlch resemble those found in man (Socnnaess1955)

Although the present study is restricted to a survey'of the in=
cidence of caries in feral mamma159 three aspects of the 1aboratory
exnerlments appear to bear on the 1nterpretatlon of this study. These

'aremﬁ effect of dletg effect of saliva; and genetic studies,



» 2
General cahclmsionsv reached concerning the effect of diet on
&@n‘ta,i caries include ‘tha:t., caries susceptibility appears to depend wpon
the dietary history of the animals during the period of tooth develop-
méfn‘i:m In rats fed by stomach tubes, i:hus @1iminating foed from coming
into cozﬁ:act with ‘t‘h‘é oral cavity, no cariéé were preduée& This seems
to indicate that certain food substrates are necessary inm the oral caﬁty
in order for caries to be produced, There are also indications that
caries px‘oductiioﬁ depends upon the form in which sugar is ingested and
the age at which the animals ave first intmduce& to this di'eta,‘ry
component (Sognnaess 1955),
k'_R@méira,l of the saiivary glands greatly increases dental caries,
‘This st indica‘i:e conver’sély thé,t salivary secretions are of benefit in
the prevention of dental caries (Sogmaess 1955). 4n examination of
hamgsters showed ‘thét in animals free of caries, pH readings of the
.saliva,,rahéed from 6.9 to 9,9, Tn fifteen carious 1esions,9 the saliva
tested gave mean readings of pH 6.5 im contrast to mean values of pH
8,0 obtained on soimd surfa,eesl of the same teeth (Johansen and Keys :m '
Sogmaess .1955}; - S
The quéstion' of whether or not there is an inheritance f#eﬁor
in the dévelopment of caries has been investigated in the albino rats

(‘Ra,t'tus); Through phenotypic selection; progeny testing, and intensive

inbr@@dingé two strains of rats were 'prod_ucedq One was highly susceptiﬁjle‘ o

to caries and the other was highly registant to caries. The results showed
that the average number of days required to produce the first carious
cavity in a lower molar tooth for the strain of susceptible rats decreased

from 57 days for the second gemeration to 35 days for the twenty-fifth



eenéz;‘é,tiéﬁ; The i‘a;‘\réfé,gé» iea.;ries; tin‘l’éﬁfbr ‘f:he resmta,n‘t S‘i;:raih of' r‘até‘ .
mcrea.sed from 116 da,ys for ‘i:he second generatlon to 505 days fm the’
'sevent@en‘th genera,tlon (Hmt;, Hopper‘cﬁ amd Rosen in ﬁogrmaem 1955) |
Howeverg the ‘targe?: 'Lhrough whlch genetlc fa,ctors act on ’cooth deca,y |

, ha,s not been \esta,bllshed (sogmacs: 1955) » 8

S A Stxrvey 01: the 11tera,ture reveals ‘tha:t few stuﬁles ha,ve been L

made concemmg ca,mes in fera,l popula,tlons of ma,ma,lso . Thls stucly

cons:Lsts of (1} a luemture sumrey of the d&e‘i:s of the va.meus majzmaals B

in thelr na,t:tve ha,‘blta;to (2) a cons:x_demmon (:from a,n e}za,mma,tlon of the

'_pert:ment hcem’cure and from a,n e.}zamma,tlon of ’che per’cmen’c fea‘tures)

of he fact@rs mﬂuencmg "the cl:wt of manmals and (3) an: @ﬁmma,tmn o:!’ e

5

- ,the teeth of spec:v.mens of mld:staken ma,mna,lso The sPecmens e.mmne&
' mcl‘ade membe:rs of al’l @f ‘i:h@ l:i.v:mg orders of 'i‘;he» Class K\Ja,ma,ha, w1‘th
: the exc@pimn of the Prlma;tesj, Ce’r.a,cea.nsg a,nd S:Lrenso‘ '

’I’ne specmens exammed in ‘chms study ave in the I&It;xlsevtm;=7 })epa,rtw

E' ment of Aoolegyg Unlverss.ty of - Amzon% Tucsa% zmd -z;he Axnemcan Musem

. , of Na,tura.l H:Lstory, New Ycrk C:Ltyo The cla,ss:aflca,t:.on used is that

fmmci in ﬁm_psan?s The . Prmcxples of Class:x.fma,tmn a,nd a: Cla,ssn.lca,tlon Lo

of Mamnals (19/’5),3

; I weuld llke to express my smcere thanks and. a,pprecz.atlon to my

B :_f"mabgar pmfessor E@ Lendell G@ckmmlg Assocmte Professor caf Zoologyﬁ

| Unlversrty of A:mzona.;p Tucson, for his beneflca_a,l ass:us‘tance in the pre-
pamtlon of ‘ths ma,nuscrlpu and ‘i:o meessors W, Ho Brewn a,nd Ae Ro Mezad '
) for thelr ma,ny k:md suﬁges’twnso I weuld a,lso llke ‘to thank Dro R:Lcha,rd

"_'G Vam Gelderj Cha,lman of the Depar’cment of Mamnals P ‘the Amemcaia Musewn':

o of‘ Na,*tura,l Hls*i:oryg New- York C:a.tyg ,for allomng me to exaxnme sPecmens e

:m the mnmia,l collect:n on of 'tha,t musemno _ .



DIETS

The diet of mammals varies greatlyo A number of interacting
factors including the morphological structure of the mammal, the geograph-

lcal and ecological dlstrlbution of the specles and of the food materlals,

Cochan e

and the 1nd1vzdual mammal“s food preferences, influence the diet of any
given individual. Cockrum (1960) has summarized the«major'charactere
: istics'cf the living, orders and families and forms the-basis ofvthe
following generallzatlonso |

Several dszerent morphologlcal features such as type of loco=
moti§n9 structure of teeth, and structure of the stomach 1nf1uence the
food gathering pessibilities of a memmalo

Most mammalé have ambulatory or walking loéamotion; They- are
able tb obtain food by broﬁéing_or gfgzingo Some have adaptaiions which
enable them to move among the limbé of.trees;>ﬁ%%% is, arboreal loco-
" motion. These mammals can not only féeﬁ on the ground food sources bui
can also feed on food which is-available‘in trees such as fruit, nuts,
leaves, and similar ite&so Foésorial gr}undgrground locomotion, such as
found in the moles (Talpidae), enables some to feed on subterrestrial
food such as rooté_and buried insect larvae and ﬁgpaeo Aquatic locomotion:
limits the mammals dieﬁ to aquztic forme of life. This is the case with
the whales (Qétégea) and the seals (Pinnipedia). Their entire life is
spent in the water, thus they must obtain all of their food from this
sourceo The bats, Chiroptera, have aerial locomotion and their diet is
,¢§§mposed largely of flying insects which they pick out of the air while

, _ A :



in flight, _
. The structure of %he marmal?s teeth and mouth is another important
morphological characteristic, The épimy ﬁanteater“ has no teeth but it
does possess an elongated snout which it ﬁasses over the gromd and a
stiéky tongue which it can extend and pick up ants. The banded anteat@ré'
Family Mymec@biidae; | has te@th but it also has a cy]ﬁndrica.ly 'extiensibiie‘
tongue which it uses‘to pick wp ants,; insects, amd'termitespv‘The Fruite
eating baté$'Pteropodid&e9 have teeth with blﬁﬁt cusps én& aﬁ'éiengat@i_
snout enabling them to be better ad&pted for’a frugivorous and nectiVOrous
diet wh:ﬂ.le nmost oth@r bats have te@‘th wrth Sha,rp cusps for che*zmg their
insectivorous diet, The whalébone whalesg suborder Mystlc@t19 have
rudimémfary teéﬁh in embryonic life and these teeth are replaced by
baleen in the adults, ﬁale@n is a cornified epithelial stry@ture Which‘.
develops from.papilia@,of the mucous m@mbfane along ﬁhe‘m&xilléry éentél
arch, It hangs from the palate in thin plates and is set close together
with the bases parallel to each othero These whales cobtain food by open-
ing th@lr mouths and allewzng the food and water ﬁo entex the oral
cavity, The W&ter is then for@ed out of the mouth v31ng the baleen as
a strainer and-th@ foed is retalned and swallowed, There is no mastication
of food, The grass-eating mammals show-a@aptations in their tooth crown
strﬁgtureol The teeth are hypsodont or high crowned, alléwing for'much‘W@@re
This is especially ﬁoticeable in the cudééhewing runinants.

 The structure of the stomach in ﬁarioﬁs mammals varies, At one
extreme are the ruminants which have either a thre@ or fourichamb@réd
’sﬁemach and after SW&llOWlng their food it is regurgitated and the mammal

rechews thls food or cud, The digestive tract and especially the caecum
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- are greatly lengthened énd enlarged, thus permitting greater digestive _
| énzyma activity a,nfi bacterial decomposition of the grasses making upl- their
food, Perhaps at ﬁi@l other extreme are *éhe vampire bats, Desmddenfida,ey ‘
in which the stomach is a slender caecum-like structure é,né the intestine
is ex‘tremély reduced in length and mmpleﬁtyo After a ineé,l‘ of blood ‘thé
stomach becomes qﬁi’ce distended, Sinee ité diet is chief’ly Eloo& and no
s0lid food, as is evidenced by its llqm_d exc:reta, (Hall and Kelsano 1958)y
little dlges tive a,ctmn is necessary ‘i:o cenverﬁ the food mto ba,sz.c
nutritional wits for absorption into the ‘bleod stream.

Geographic distribution ob‘vieusly" aﬂé‘fects the diet of mlsev
. Some mammals have a wide geographical vange while others are extremely
limited in their distribution, This range is not stable; rather as a
res‘ul’i: of the inéera@ﬁiei;' of wany environmental factors siich»‘as ciima;te and
p@p'ﬂaltién pressure},‘ (Cockrurngl%o) Qv it is continuwlly @z@aﬁdmg and com= -
tre;c‘ciﬁg; It is eéua,ily obvious that the available foods in these areas
'Va,re variable, For efxéxnple a species such as the moxmta,iniion (Felis cone
M) whose geégmphié distribution extends from the northeﬁi cold regions
to thé tropics ha,s‘a-wide range of diet, Tn the north its prey is a,n et
tirely &iffer@né assemblage of rodents s 1a,gémorphs P a.nc?. other mmm,ls than :
those which occur in the tropics, Such anma,ls} with a wide rwge of ac-=
ceptable mo& species are known as euryjpha,gouso In contrast is the koa,la
(Phascolaretcs) of Aus‘cm.lia, Which enly‘f e@ds on the leaves a,nd shoots of
a few 5pec1es ai“ emca,lyptus tre@scv Sﬁch aﬁzmls are stenophagous,

“The. type of @nmronmem: nomlly :uﬂaa,blted by a species of mnmzal .
makes uwp its. ewl@gma,l range, This @celoglca,l distribution is an
important factor in mamralian diets, The obvious animal environments are

salt water, fresh water, and land, The land has many subdivisions
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such as grasslands, desert, fémsts 5 and plains, Various food sources are
fownd in each of these, Therefere the ma,mza,lﬁ?s diet is limited *’eo the type '
of food a,valla‘ble in i%s own ecologma,l range.

The relative abmdance of food affects a mammalfs diet, 'Mérpzmls
Who eat the same type of foo& Year rowd have trouble mainéainiﬁg their
diet in avctic and ’cen@feﬁm‘te mgi@né as a result of seasonal variations
in food sources, For this reason somé inamaals such as the insectivorous
bats and the grmmd squirrels which feed on green veg@ta,‘tlon hlbema‘te
during the winter vhen food is mot available and become active onlv
dwring the ‘Spring and sumer when food is in abmdan_cea. Mazmals who do -
not hi%ernate Tind i‘@‘neééssary ‘i:o wigrate to other areas during seasons
WHeh their chief diet is mot available, Mamdals which eat the year rownd
 show seasomal variations in their diet, Their diet is determined by the

type of food available at a given time such as is the case with the red

. fox (Vulpes fulva) which is primarily carnivorous in winter and eats
iﬁ's@cts and plants in other sea;so@_s (Beott and Symomss 1958).
| ' The individval amimal has food pfeferenc@so These pref@reﬁcéé are
illustrated quite clearly ‘by the age of _‘the .ai"zima,lo Following birth the |
young waymal s diet éoﬁsists 'of milk “s;@plieci bybif;s mother. As it £rows
older it follows the food patterns of its parents and finally in old age
it depends freguently wpon eating carrion left by the other animals. It
it believed that there may be variations in the diet which might be
correlated with the sex of the animal but no specific references to
-étudies of {:hié nature ha,vie‘ been fouwnd, .

In spite of the large nmber of’va,ria,'bles influencing diets, most

mammals can be rea,diiy classified aceording to the type of foods they eat.
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A mammal may eat omly veg@’ta,éion such as plants, seeds, fruits, etc., In
this case it is classified as being herbivorous. If the mammal cats meat
only it is carnivorous, Mém:als which eat practically axzythmg are
omivorous, The herbivores and cam‘ivores'a,re fur‘i:hei“ sub=divided depending
wpon the specific type of food which they eat. Soraé éf the more C OnEOn
‘ca‘,tejgcl’“ies of aiets are shown in Figure 1, |
The following is an a"’”empt to correlate diets to the taxenom_.c
classification of mammals, an wndertaking tha‘c has not been ?ehglly
successful since many ord@rs of mammals a,m eytrem}.y m@;@s;aread and
diverse, both in momhelogy and in food pref@renceso m such orders
exanples of specific mmals and their d..e’cs are glveﬁo |
- Order Monotrewata - Egg-laying mammals, There are only Two
families féﬁn@. m this order, Omitherhmchidae am‘i Tachyglossidae,

The duckbilled plamus {Omithorhynchus) has a diet of aqmtic insects,

- small crustacezms , and worms., The spi’ny" "fﬂan%éa,ﬁers“ (Ta,ehvg_essus

and Za,glessus) have a dx.et of insects, am‘tsf, ‘i:em:«:a;‘ices‘9 and worms. (Henm
‘deieson and Craig: 1932). | | |

| Order Ma,rsupalla - Pouched sagmal s, Iﬁthis’glr&er ‘thei~é is
greéfc variation as to @ie‘t among the vazm“tous sp’éciés . Membgz‘s of the

~ Family Ca,emleétm&e feed mainly on insects while the Dasyuridae are
camivoreus fe@ﬁing on meat, blood, anﬁ inseétse Somé members é;f'*che
Famllsr Macrepo&lda,e are herb:wormus 5 chers are insectivorous, The

'. ka,nga,roo (Macropus) is herb:a.vomus (Bouﬂiereo 1956) The marsupial
rﬁole,(Notorzcztes) of the Fawily _N@tmcwc*c}.&a@ eats mseét@ iﬁsect»
la,rva,ég ‘and earthworms, kBandieé@ts of thc Family Peramelidas are mostly

caxnivorous but a few are herbivorous, The members of the Family



grazers (grass eating)
browsers (leaf eating)
HERBIVOROUS spermophilous (seed eating)

frugivorous (fruit eating)

nectivorous (nectar eating) l

OMNIVAROUS

piscivorous (fish eating)

insectivorous (insect eating)
CARNIVOROUS

sanguivorous (blood eating)

carrionivorous (carrion eating)

ol

Fig, 1. The classification of mammalian diets,
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Tgeridae have dlets which range from 1nsects and 1nsect 1arvae t0

,arﬁ honey9 flower39 leaVes9 and fruitsa‘ One 1nterest1ng membef~af ﬁhiéf

"fﬁfamliyg the. koala bear (Phascelarcﬁes cinereus cmereus)g eats enly the

ileaves ‘of eucalyptus trees of the specles Ebcalyptus punctata9 Eo

B

'Jmlc?ocorysg Eo mellicdora9 and Eo rosﬁrata (Bourllere31956)o The Famlly

;_Dldelphldae is a vood example of the 1&rge varlatlen of diets found ln
‘: any one’ group of mammals. The common opoesum of eastern Unzted States

_(Dldelphls marsupalis) 1s variously elasslfled as an 1nsécﬁivoreg Eﬁ

herb:wore9 and an omn:woz'eo Latham (1050) ‘for example states thaﬁ thie

mammal eats meetly ;nsects w1th~some vegetable matter 1le Scott and Symens,; 5“

(19 8) though% that 1t is chlefly herbivorouse Anthony and McSpadden

(1917) 1lst the dlet of the opossum as omnivorou39 conslstlng of birds and IR

eggsy miee9 fgogsg fishg insect59 end fFUltSe The diet probably varleSf
'accerding te the reglon.whlch Dzdelphls 1nhabite and the season éurlng
’thleh %he observat;Ons on food hablts were madeo Hall and Kelson (1958)
f_1n referring to the Famlly Dldelphldae in North America clann tnat some-
‘ of the family is 1nsect1vorous while others are . carnivorous and uhat all
7are prqb&bly”te some extent omnlvoreueo ) |
:iOﬁdef‘Insecﬁiﬁore m'Insectivbreso From the ordinal nsme one mlght

aesume that all mem‘bere of‘ ‘hhls order are msee‘tworouso Such h.eweVer9

is not the - ‘case although some are strlctly insectivorous. - Members of* the o

Family Ghrysochloridae eat earthworm39 caterpillarsg grubs and beetiee whileﬁ“

members of the Famlly Eklnaceldee have- substantzally the same diai Wlth .
:the add;tlen of ratsg mlce9 snakesg frogsg roetsy and eggse The Macroscel=
:ldidae are. 1nsect1vorous while the Potamegalidae are mainly pisclvoroue9. 
feed1ng on small flsh and . same crustaceanee The 6olenedent1dae are

:'-emnlvorousg feeding on a- variety ef insecisg small ?ePt11939 blrdsg and '



frm'.‘i:o ~The \mz‘z.cz,dae, or shrewss ba:ve a ch.et whlch :mclud;es insects,
. annel:xdm mollusksg cen‘mpec‘ies, mlllapedesg sewbugs 5 ‘arachmds ‘vegetable"s

. sma,ll vertebrates, a,nd merganlc na‘c‘ter (Hamlli:ow 1930) 'More specs_flca,lly, ,

the shorcta,l“l shrew (Bla.rma. bremcauﬁa} @aﬁ‘s msec’cs and meadow mice a,s

‘does tne 1eagt snmw (Cm »ot:a.s 'parva,) (Antnonw 1917) M:v.ller (1930)

’observeﬂ tna,'t in cantlmty the duuky shrew (Sorex obsc*wus) ate g't“a,ss=

lhoppers s stink bugs earthwonns , and wa.termelan rind,

The Talpldae, or mmles » have a dlet whlch mcludes earthwomns
,A'msect larvae, small an;qphlbm azz& reptm.les i aqua:{:lc moectsﬁ small
crustaceans and. msh Hz_saw (1923) n@‘tec‘i ‘chaﬁ moles (uc g us ) are :

predommantly camwomug ha,vmg a ch.et con51st1ng ma,lnly oi‘ earumorms s |

whm.’ce grubs, a;nu aﬁu_t mseccs, buc als«:a mcluﬂmg corm, mpe toma,toas,

Trisgh pocatoesg and appleso Tmmsendvs mole (Sczmanua uovmsm&.u) in ms'.'}’;y_;“
' natlve hablcat nas been observed ‘t@ ea:L earthworms, insect larvae and - i
';‘pup_aeg cenmped@sﬁ slugs, ma,tme :su:zse:-cts‘9 an& Veﬂ‘etablesa | I‘n ca,ptlwt’y

,{it a‘te mea.‘c :ms‘cead of vegetables a:acl ‘?:h?s meac COI‘).SZLS bed G:F ear’chwormsy

grom& be@f ch:.ckens veal 11ver, a,nc’i porx (Wxghv 1928)

Order Dermoptem = Filymg lemura In th;.s order tnere is but oxe. f SRRVTINE

: llvmg 1am11yﬁ Cynocepha,lldae, a,n& a smgle g@nuss z.goceghalg or flytmg 3

len«urgk I‘c ria,s a dxet of frw_t and ].ea:ﬁ,res° g |

Order Chlroptera e, oa,tso Ali’:nougn the magom.‘ty of ba’cs are
s‘i‘:mctly msectwomus 5 cme fméis ‘some specles whlch a,fe scmctly C&X"ﬂlw;":
' vorous and o‘i:hers whaich ar‘e scmewhai: ommvomuse The' Desmoozontldae orv

: vamplre ‘bats are sa}agmvorous or blood feeders,o The MoloSS'iiae 'are’ -

R '__v msectlvorous a,n& ‘the mastlff ba.‘é: (Molossus ,E s) is Immm 'co be a

s’v:mc‘c‘; :mSec‘mvore (Anthenw 191’?) The Fa,mlly Nocmlm.onlda@ has a &1@&:
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' whlch mcludes msectss .LlSh aqmtm z.nseci:rs.9 and shrimp, Oﬂe‘s;aeciesbf

'Noc*’c:a.llo ha,s been obsemr@d to eat mnlemcmcketsg a.n‘i:,sk7 Splde'i“’S, ‘Iocae‘t.ls:sla -

' csac!*i“ma,ches.9 a.n& msec‘t eggs (Goodwm 1928) and Noctllm ;pgrmus.ha.s S
1 be@n observe& to eat flsh (Bourl:t.ere« 1956) ‘ ‘
'.Ihe I‘amly Nyc‘i:emdae is msect Wrous Wh:ole me Pe ceropodlda.e a:re

'xmlnly fruglvorous (sof*c fruits and i‘rm’ﬁ: Jt,z.lces) bus, some a,re nect:z.vcrousa

o Eonzc‘tem a,nd Iiegaloglgssu of ‘ch:a.s famly have both be@n cbserved 0 ha,ve

a d}.et,pf ,nectar a‘nd. polle:n (Bourllemﬂ -1956) The Vespertﬂmmdae are . :

chiéfiy insec’ciVorousa Am:rozous pa,llle?,us,, "che pa,llld ’ba,t ha,s bean sho‘vm )

- to ha,ve a chet of Jerusa.lem cmcke’cs 5 scez‘plons 5 ‘beetles, and grasshoppers -
(Ha’c:v 1@23) iv'joms is. msec‘cxvorous (Anthonr 1917) a,nd in captlmty |

MVO‘tlS‘: lucz.i‘gg , the. 111:‘&:163 brown myotls 5 ate mo'tas axzd a few fl:.es

(P:a.‘ttma,n 1924 ) ’I‘he smallamoted myo‘tls9 MXO‘?SJ..S subula‘cusg eats Dlptera,

- spiders, scaz“a’baco:&& beetlesﬂ an& mckooaﬂms (Se‘com 192?) The eastem .

plpzotrel P:Lm_strellus subﬂavusg has been observed to ea:”c Blpf:era, ami

‘.[b.‘jcolaontera (Ha,m.ltow 1930} ’I‘he genem Ixa,smrus and En'i:esmus are. all

msec’cm.vomus (./-’mthony" 1917) 1&2’2&&2 vivesi (= Pz_zonz;_g) is plSClVOTQIRS

' (Bourlmree 1956) o |

| ' The Phylles LQXB&ﬁlda@ :mclude sPec1es whlch are. s‘tmcﬂy msec’c1= -
”ivorous, some wh:e.ch are oxmlvorous :Ln cha,t they feed on bc th msects an&

| ..frmts sm,ll oﬁhers w’alch a;z“e stmcﬂy fruglvorous a.nd A 1ma,11yg a smail »

' ‘gm*up whlch are nec’c:s.vorouso 5 The ge:n@m Chosrony c‘t@m 85 Glossoghagag an& -

Loncho_ghylla, are all nec’e:lmmus (Bgurl:a_ere 956) the genus Ma.cmtus 1s B

‘, msectworcus (An‘thonw 1917) ané Huey (1925) recorded Macm tus callfcmlcus,
’che Callfemia lea,i'«nose ba.t as Leedz.ng on gmsshoppers 9 mm,hs s harvesi:

: ﬂles and b@e‘tleso -
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boiﬂder Edenta:té.'a"‘fioths; temteaicérsg and amé;dﬁllos@ 4 ﬁiréé living
”:E‘am:tls.es are melude& in thls orderg Mymecophagldae, or amtea,tars 5 1&{:1;1/

:' teeth aml the three genera, of th:Ls famlj Cvclones Mymecophag 2, and

| iamaxlgua ha.,ve a dle"c m arﬁhropecls (Bourl:wreo 1956) . The Daspodidae,

‘ _or al‘?f‘ﬂ,dlll@u:p 1nc1ucie the well knmm nmeabanded a,madlllo (Dasmﬁs novems.

‘ cm&tus) In a s‘cu&y of :a.‘ts dﬂ.e‘t 1‘t was Lound 'bo @a.t mse@‘csg wﬁhropodsg :
sna,llsg slugs, fmgsg ear&wo"**ms, toa&sf, sa.la.manders, eggs; reptiles, and
‘Dla,nf' 7'9'&‘43 such as ﬂeshy fru:ws, seeds mushroems b“iuebermes, d.ewberrlbsg

: 1011g1@'&f pme se@ds , whi te bay' fmu’csg musca,dlne gm,pes? a,nd black perea 4‘

s S"meolx (mtch Gocdrumg aﬂd Newman 1932) The Bmdypodldae, or . s"h:fi:h,s‘9 R

'v'-"mclude ‘che uhreestoe& sloth (Bradyp_us cmdacﬁ:ylus) wh:e.ch is herbl'vorous '

‘and ea‘%:s ‘Eme leaves, bvﬁs s anci yotmg sfhoo ts of Cecropia, palmata (mu1-=

berry famﬂy) anﬁ Spmndla,s 1utea (hog plwn tree) (Bourllerw 1956)

Order Lagomoxvpha - Ha,res a,nd x“abbu:sa Lher‘e are “two fa,mllles o
th..s orderg the Ochotozu&ae (plka.s) axa.d. the Lepomdae (hares a,nd

“rabblts) A1l members of the order are herbivorous (Ha,ll azld Kelsone

r 1’958) The plkm (Ocho‘tena,) consume green plants, 1ea:ves of shrubs, an& PECTARE

grasscs and oft@n ﬂry a.mi s'tore such fcods as . hayo ‘ ’.ihe hares a.nd ra.bb:s.ts :
‘all feed pmmamly on green vegeta.‘tlon of a varletﬁr of Specm.eso -

S . Grder Rodenma, f%odeni:s, "he Grder Roden*z:la is the 1argest of

' md:amdv.alsa Resul‘ta,ntly _d; is nat smipmsmg i,o xm& great vamacz.ons‘

in the c‘im‘cs of the va.mous members of the ordera Wh::.}.e mosc rodents afe(:a; |
herblverous, _feedmg on a m.de va,me'ty of gmssess, ba.rk leave59 frm.‘i:sg )
bermaaﬁ roetSQ seedss a,ncl nuts, > 7some a,re omm.vomus an& oﬁhers are

'a,lmos*t en"clrely msec‘tz_vomuso In the follow:mg dlscvss;a.on fam:xlms are

,greupeﬁ in i:hree suborderss 'Scmromgrpha,,'lviygmorphia,ggap& Hystmc’omprphao ‘
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“ Suborder Sclmgmorpha,d ~ The mmmtam "beaver” (4plodontia rufa)
of the Family Aplodonmda@ is si:mci"ly herbivorous, It consumes leaves,
ferns, gnd other vegetation (Anthonyz 1917 )e |
‘The squirrels (Sciuridae) are generally herbivo_rouso The r@&;

'Squirrel (Tawiascivrus ) has been o’bfserm&fo :eza,f: fungi (Bourliémé \1956)_

and i:he @astem gmy sqmrrel (’Eac:a_ums carolinensis), thc Amzona, wray’

squirrel (8. a,mzonensa.s) ‘the tassela@ar@d sqmrrel (Qo aberti), a,nci

the eastern fox squirrel (§. niger) all consume se@&s,@ nuts, and other
green vegetation, Chipmunks '(Tamias-éﬁd Euta,mias) feed chiefly on nuts,
seeds, and acorns, The prairie dogs (Cynomys) eat grasses, roots, and

other vegetation (Anthony: 1917).

The. pocket gophers (Geomyidae) ave strictly herbivorous, Geomys

and ffa;omm ys are strict vegeté,z’ia;ls (Aithonys 1917)and’ Aldous;(1951)

found Stellaria tubers, dandelion roots, Brythronim and Glaytonia bulbs

in wdergrownd stora,ge spaces of the northem pocket gopher (Thomomys
ta.lmldes) _

Cﬂqe bea“ir@r (G&stamdaa) has a dm‘c of bark, twigs, rémﬁs; and |
a,qvaﬁclc plan‘tw |

’ﬂle H@teronmdae have a dle"t: Pmma,mly of seeds and some green
vegetation, The pocket mouse (Pevognathus) and kangaroo rat (D:@o&oggs) '
ar‘e. strict vegetarians eaéin’g seeds, ’gra,in; and other vegetable mtéez“a ‘
(Anthonys 1917). | |

Suborder Myoworpha, The cricetid rodents (Cricetidae) include a
1a,rg@fziwnbezj{ of .genera and species, Selected examples follows The tree .

ph@m{@%@@mys (Phenacomys longicaudus) has a diet of needles and bark of the

yomg shoots of Douglas firs and Gerbillus 'ger’biilﬁs has a diet of seeds
(Bourlieres 1956)., |
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- The woodrat (Neotoma), the cottonm rat (Sigmodon), the rice rat (Qryzomys), R

 the harvest mouse (Reithrodomtomys), and the white-footed or deer mouse
(‘P@régggzécus) afe all herbivoroﬁsv and have a diet of se@&sﬁ, grain, and green
vegetation (Anthonys 1917). The grasshopper mdﬁse ' (Onvchomzs‘) is omnive
orous, feeding on insects, béé;tlgsg scorpions, girasshopper‘sg' and occasion-
ally seeds and o'iﬁher v@g@tétimno The meadow mouse (Microtus) is also

omivordus but prefers grass, grain,; and other green vegetation (Anthonys

1917). The boreal redback Vole (Cleithrionomys gapperi) is ommivorous,

consuming seeds, berries, roots, the bark of trees and shrubs, as well as

insects, The muskrat (Oﬁ&a@;@; zibéthicus)"ha,s a diet of vegetation,
clams, fish, and insects (Anthomys 1917).
The Family Muridae is also & large complex group. More familiar |

examples follow: The Novrway rra,‘i: (Rattus norvegicus) might well be temed-, :

a scavenger in that it eats bifdsg rodenits, lizards, insects, spfi&érSQ -
_ garba,gé, seeds, vegetables, and fruits (Bourlieres 1956). | .

The jumping mice (M) of | the family Zapodidae are strictly |
'hezﬂbimfous (Anthony: '1917)0 _The mgmaluriﬁa,e are said to feed on .fmit
and nuts w}ﬁle\ the Giﬁ.r:ldae have a diet including hazel nuts, eggs 5
insects, yowmg "bi:rds; fruit, séecls s and other vsget'able mateer.

Suborder Hystricomorpha, This suborder inclu&@sthé procupine -

- (Erethizon c‘lorsa’cm) of the Family Erethizontidae which feeds bm the bark
and twigs cv:f trees, The diets of other hystricomorph rodents, vﬁlicli ére._
mainly Ssou‘«‘:h American in distribution, are not at ali well known bm

| pres;qmably consist primarily of various vegetable substances.

Order Carnivora = Cémi‘x‘roresa Thé diet of most membéz_rs of this

order is just as the ordinal name implies, carnivorows, As'usual, of
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course, theré are exceptions, some of whzch will bé ‘noted in the following
a,ccmm-’é:so

I'n 'the dog fa.nnly (Camda@) the coyote (Canls 1a cra:ns) ha,s been

| obséiéve& to ‘ea,’t bwusy. ma,ma,lsg fish, and fruits (Dixon: :192'5):,; More
épecifiéally this diet consists _:e:t‘ .zzaices, ‘hares, 'frogs;. snakes, sheep, deer,
and grownd squirrels (Anthoﬁyz- 1917). The i"éd fox (Vulpes fulva) is-.
V)prima,jr:‘ily cs.;mivoroﬁs in winter and eats insects and plants in other
seasons (Scott and Symonsg 1958), Iatham (1950) lists its diet as
including imrmal_s., ‘birds, fishes, imsects, applés, grapes, strawberries,
'bluebarﬁes s cherries, éadsparil_]la, grass, wheat, am& oats. The gray

- wolf (Canis lupis), gray fox (Urocyon eﬁzﬁereoargen’éeus)g and kit fox

(“}Z’uléés" velox) are all meat eéfii%ei‘s (Anthonys 1917). Chm» socyon
Brachyury ‘-sg""'f:ﬁe maned Tyolf® of South &n&mca has a diet of frm.‘i:sy small
‘birds, and small armadillos (Millers 1930). |
The bears (Urs‘ida,e) are wainly ommivorous, The polaf bear
(Théla,r@tos).cmsmes seals, fish, and other mammlsywhile ‘chev Alaska N

brown bear (Ursus nmidendorffl) eats sa,lmon and vegetation (Am:hony" 1917).

’I?he grizzly bear (Ursus horribilis) zas onmivorous a,no f@@ds on roots,

reed grass, horseta,ll bermesg grownd - squirrels, birds a;n& eggs s flsh and
frogs, ants and ant larvae, and 11, is especially fond of honey and ‘honey
‘fb@@s (Anthonys 1017),. "

- The Pmcyomidag,@fconsistv of the raccoons and their relatives, The
ré,ecoon; (Progyon) is e:}itremeiy"omi VoYous, feed:’mg on vegetéblesg fruits,

and meats (Lathams 1%0) YHore speelf:x.calil v its diet includes w::l&. frm.‘ts '

ané bervies, shell fish, fish, small ma;mimza;i.s'9 repmle% and. birds (Howello

1921). The rmgmta,llea cat (Bassarx.scgs astutus) has a diet of small
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- mammals, birds and eggs {(Anthonys 1917), One interesting member of this

family is ‘t‘he g:‘ia:ﬁt panda (Ailumpoda melanclurea) of Asia, Tts c‘iiet

consists entirely of b‘a,mboq Sth‘i}ZS“ (Bbm'liere: 1956), |
The Mustelidae which inclu&'efs‘ the skunks, Wea,sels s and .é*i:tersg

mcludes some specms ’chaf are strictly camivorous whlle ‘others are

1*ela,’tlvely omlv«arouso The scmped skuink (M __phl’tls mephitis) and the

spotted skunk (Sp il@ga.le} have simjlar diets that comsist of smalllmazma,is,
birds, insects, ,cfa,yfishg frogs, and sné,kes‘ (Anthony: 1917}, | The vx@aéels 5
mink, and ferret (Mustela) are usuwally stﬁcﬁ:’ly carnivorous. bu%: Some

species are herbivorous g«i times (Latham 1950). The black-footed ferret

(Mus”cela nigripes), longtail -wea,sell (Mustela fragata), least weasel

("\fmtela, rmosa) 5 a,m short-tail weasel (Mustela ermmea,) are stiictly

caxnivorous (Amthonw 1917) as is the mink (Mus tela mson) (Latham° 1950);

The river otter (Lu’cra, canac‘iensms) is largely plSc:worous (anthonys 1917)

" and i:he European etter (Lutm lutm) ha,s a diet that includes e@ls,
‘tmué: m:uzmowsg crayfish, frogs 5 sna.lls 5 earthworms, rats o and a.qucfclc
birds (Bourliere; 1956), The baﬁger (Taxidea) consumes small mamnals and

is strictly carnivorous. The wolverine (Gulo luscus) is an omnivorous

scavenger (Baﬁejrg 1926), The mﬁte‘n (Martes americana) is known to eat
mié% sqﬁrrélsg rabbits, ‘biﬁ?&sp and sometimes berries, ‘in\sec‘csg ‘and
| ‘vegétables (Baileys 1926), The fisher (Mar”ces pennati) has essentially
| the same diet (Anthomys 1917).

"he cats (Famly Feli clae) are prmza,rz.ly camivorous 5 ie@dmg on
15.ve anima,ls that "chey captiwre by st—a,lkmg; The mounta.m lion (ggggg

congolor) is carmivorous (Dixons 1925) as is the ocelot (Felis pardalis),

- the lynx ‘(‘L@x ganadmsis}, the bobcat. ‘(;Iéyp-_g rufus ) (An’eﬁonyg 1917),



18

and Felis ramsayi (Miller: 1930).

The Hyaenidas contains carrion feeders suéhva,s Crocuta crocuta,
* the ‘spotted hyaena (Bourliere: 1956).
Order Tubulidentata - Aardvark. This order contains a single

living family, Orycteropodidae, with but a single living species, the

aardvark (Orycteropus afer). It has a diet strictly coxxppsed’ of

arthfmn@sd& mainly anté a.nd termites (Bo@liemz 1956.).‘_,

_ Order Proboscidea - Elephantso This order also con’ca,im

s:mgle meg xamllyg Elepham.tlda@g m*t:h bm; two l:ﬂ.vrmg specxesy ’che

‘ A‘frlcan elephant: (Loxodon ta) and the Ifndm.am elepham (EL ;g_:gha, ). Both.

fe@& on xoha.ges, tmgsg m‘;sesp and roots.

: ~ Order Pemsse&accyle - O&datoed,mgulat@so Thié]order gontains.

. the horses-(EQui&a,@)gbxapirs (Tapiridae), and the rhinocerisis (Rhinocero—

tidae). All menﬁ:ver% of this n‘c;i*der -are basically herbivorous. |
Order Artiodactyla - Even-toed wmguwlates., The ﬁeer- family

(Cermdae) is nowrished exclusively on herbaceous pla,nts and foliage

(Bowller@g 1956), The elk (Corvus canadensis), mile deer (0docoileus
hémionus) ; moose (Alces americana ) , and caribou (Rangifer) all have a diet
of gmsséss maﬁ.gs; shrubs, and other foliage (4Anthonys 1917).

The Family Bovidae is strictly herbivorous (Bowrlieres 1956), The

bison (Bison vb_j._‘s_gg); musk-ox (Ovibos moschatus), the mowmtain sheep (Ovis),
and mouh‘qa.in goat (Oreamos) have a diet of grasses and herbaceous plants. |
(Anthonys 1817). |

Menbers of the pig family (Suidae) are rooters. They consgﬁ'ﬂe‘

hexrbs, roots, grubs, and fungi. The Famiiy Tayassuidae includes the
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- p’eccary'-éﬁ" javelina (Tayassu angulatus). " This m;in@alv'eatsirobtss acorms -

and zni}vscjellaméqm.s: ‘veg@'f'a‘,tiéﬁ @(Anthbxiy:;l&?l,’? Yo



. TOOTH GROWN STRUCTURE

Mammals show great‘variatipn in thevf§rm of'thé~crowns of their
ﬁeeth;‘ In general'férmé the tecth are diﬁisiﬁle into four ma jor types,
" based on the locatlon in the jaw and on the form and functlon of the .
1nd1vxdua1 teetha Anterlorly are the 1nclsors9 followad by the can1n359
prgmolars ‘and molars. Pr;mltlvely there are threevlnplsors in each
half of the jdw, both above aﬁd beipw; These’teéth normally are nipping
iﬁ functioho Posterior to the incisors are the caninesg Brimitively’
there is one danine'in sach Ealf of therjawg both abovehand belowo
" These ieeth always have a sImple conical crown. and are long . teeth used
for plerCLng and holding of foods The premolars are 1ocated posteriorly to.‘¥
the canines. Primitivaly there are four premolars in ea¢h half of tbe
upper apd,lqwér~jaﬁs;r‘Thése teéth are used‘for shearingg cutting, and
slicing. The most posterior teeth are the molars. ?rimiti#ely'there>j
are three molﬁréuabove énd'bélow,ih‘ea¢h half of the jaw. ThesevﬁeethAére.
cfushing and giihding teethé". - |

Caries océur,most.frequently‘ih the molarvteetho ‘This ié,probably- -
’dﬁe to the fact that the moiaré are priﬁafily'cruéhing‘ané grinding teefh'
as opposed to the nipping and Sheafing'funétion~of;thé incisors gnd.canine ;'
, teeths .For<this reason in this sfudy obServaﬁion for dental céries
was restricteé\to tﬁe molars.

.Thefe'gre‘siX'basié,types of»m§1ar cfown patterns fﬁund‘i@ mémﬁéls?l'

These six types are classified according to the arrangement ef the cusps-

- or tubercles located on the oeclusal surface of the tooth and as to whéthér  ""

- 20



the crown of ﬁae tooth is }iypsqdomt (high crowned) or bimch?‘odczzt (low
(;rmméd)g 'I—Iyﬁse&cnf or mg’n crowtied teeth are fowmmd in the Edndé- of
- mammals that feed on ardiet of vegetation (grasses, leaves, and woody
| sho'ots)"zsfaer@ﬁ..iz }them( is much wear on the tooth, ;I’h_eSe éi}';:r‘bé,sic typess‘
tubercular, sectorial, bmodgm’cg selencdont, lophodont, and myrmecophagous::
are described in more detail as follows. |

Tuberéularo ~- The tubereuwlar molar crown pattem is thg most
primitive, It is believed that the other five types. of molar crownt
pét_t@ﬂxs ave modifications of this oﬁeo It is bmch}odont and has three
simple cmpso‘- This type @f tooth is moé{ified for a diet of insegts-a;zl&
- is primerily a crushmg and cutcmg type ‘toa’ch Tt is fomd in shrews
(Samcn.da.e) a,nd some pmmuve carnivores, |

Sec comal ~ This type of mela,r crowa pattern is a medlfmamon
of ’che tubereular type. It is use& for cutting and shearing., The
‘cheek té@’th of cats (F@li&a.e) are of the sectari#l p’a‘ctem-o

 Bmodont, == Thebv.modont tooth is the third type of molar crown
pattemn and is alsob a miodific@’cion of the tubercular type. | Tt is usvally
bracﬁyodon’t, qmdnﬂat@ m shape, and has iowg rounded cusps. It is a.ss'ocia,téd.
with an onmivé’rous diet, The bunodont type pattern is xomd m the c,heek
‘teeth of pigs (Smﬂae) and 3avelma, (Ta,yassmdae) and in man (Home sa,gl )

. Selemodont, = A mﬁlflca,”cmn of the bunodont type molar CTOWIL Pa. ttem

is the selgmdémt tooth, I‘é is cha.m@’cerizéd by having cusps wizich -are
Wwoidl down and converted into a series of crescents, This type may be
brachyodont as in ‘i:he deer (G@rm&ae) or it may be hypsodont as fowmnd
in the cow (Bovidae)., This type,of melar crowa pattera is adapted

" for an herbivorous diet,
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Lophodonto - A second modlflcatloﬁ of the bunodont type molar
crown pattern is the lophodont pattern. In thls type the cusps are
fused into tranSVerse'lophs or ridges with 1nterven1ng velleys. It is
also adapted for an;ﬁérbivorous diet. In the tapir (Tapirus) it is k
‘trachyodont and in the eleﬁhant (Eﬁephanéidae) it is hypsodont. v
Myrmecéphagousg - Tﬁis is.the final basid tyne'éf molar crown
pattern. It is a degeneratlen of “the tubercular type: and is found in »
_sl@ihs'(Bradypodldae) and -armadillos (Dasypus)o The teeth of this. type -
are4simp1e’peg=like'structures lackiné an'enamel'goveringp |
| Thege‘six Easic fypésvof’moléf éfbwnzpétterns‘aré'diagrammed'
in Pigure 2. " Their relatlonshlp'as to- thelr modlflcatlon from the- tubera f
" cular type 1s shown in Flgure 3e_ Certaln 1ntermed1ate stages of modlflcam
tion are present in tne moiar crown naitern of memmals, xmeS@ typgeiére
'%ubereulowsae+eri@1§ buwawselenadnnt9 ﬁad bure»lo@h@aon% (Gce rum%19§5)
Tuberculoasectorlalg = This flrst type ig found in dcgs and
coyotes (giﬂii) and is 1gtermedlgte bgtﬁeen the tubercular and sectorial
types. | |
.4iBun6wse1enodontq - Tﬁe-bun®=sélénodcﬁt pattern~consists>of‘a molér 

tooth which'has'bunodontjouter cusps and selenodont inner cusps. The.

extinect Antthcotheriumgia.ﬁig=1ike‘Artiodaqtyla; exhibited this type of
tootﬁ crown stfuctureo | o | |

' Bunoalophcdonte‘= in'this ‘type of molaf crown'pattérﬁ the outer
"cﬁsps are bunodont and the inner cusps lopnoaonto The extinct uastedon

(Mastodon tapiroides) had thls type of moler crown patterno
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Fig. 2. The six basic types of,msiar1CPcwh”pattefnsgﬁ
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Fig. 3. The six basic molar crown patterns and their pattermn of
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SPECTMENS EXAMINED

The following is a list of the specimens examined in this study
"cogeth’er with an indication of the demtal céries noted, The Spécimens
are arranged by ovders and;, within the given order, by family aund species,

Order Marsupalia - Marsupials, Ten specimens ‘were ez«iamineag none
of which contained caries, Family Didelphidaes Didelphis, 63 Family

Peramelidaes  Perameles, s Family Phascolomidas: Phascolomis, 1 Family

Macropodinaes Protemmodon, 1z Potorous, 1.
Order Insectivora — Imsectivores, A total of 43 specimens were
examined; no dental caries were fownd, Family Soricidaes Sorex, 163

Blarina, 3:; Cryptotis, 23 Notiosorex, 9s Fawily Talpidaes - Neurotrichis, 13

Scapanus, 5; Scalopus, 5; Parascalops, 13 Condylura, 1.

| Order Gﬁricptera = Bétso A total of 631 specimens were examineds
no dental caries were found, One genus of fruit-eating bat, Glossophaga,
shoyed several siaacimens with dawk colored éeeth bﬁt it is my opinion that

the teeth were not carious. Family Pteropidaes Pteropus, 1 Fawily Fuball-

onuridae: Hmballonura, 1g Sac@@te% 25 Family Phyllostomatidaes

Chilonycteris, 9; Pteronotus, 27; Mormoops, 14; Macrotus, 1003 Glossophaga,

243 Artibeus, 13; Choeronycteris, 11; Leptonycteris, 33; Family Deswmo-
domi;&aég Desmogi;gg; 43 Family Natalidaes Natalus, 203 Family Vesper-

tilionidaes Myotis, 129; Lasionycteris, 19; Pipistrellus, 303

Eptesicus, 50¢ Lasiurus, 22; Plecotus, 28: Antrozoms, 403 Family

Molossgidaes Tadarida, 30; Eumops, 24.
Order Edentata - Edentates, 5 specimens were examined and no

25
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dental caries were found. ra.mly :Ua,SYpQ)dlﬂa@o Das m » Bo

Grd@rv? Lagz:amorﬁha; - Hares, ra,bbm..w and pikas, A Cotal of 170
sPecme:ns were examined; no ea,mes wem foond, Family Ochotonidaes
Ochotona, 20° Family Leporidaes . Lepus, 503 Romerolagus, 103 uiz. lvilagus, 703
Oryetolagus, 103 Bmchzlagus9 10, _ -’

Order Rodentia - %dentso A toéal of 1,351 specimens were - -
examined and no dental caries were found. F'émily’ Aplodontidaes Aglo&é:ztia9
23 Family Sciuridaes Seciurus, 583‘ Tamiasciurus, 105 Marmota, 1; Cymemys,
4s Cite ilus , 1183 Eutamias, 333 Glaucomys, 23 Fam:xly Geomyidaes
Thomomys, 1053 Family Heteromyidaes Pero@aﬁh‘ué , 1503 Dipodo s s 2003

Fapiily Castoridae: Castor, 33 Family Cricetidaes Rei‘thmdcsﬁtoz_gzgg 25

Peromyscus, 2003 Baiomys, 1¢ Onychomys, 1003 Sigmodon, 553 Neotoma,

2003 Cricetus, 43 Clethrionomys, 4; Ondatra, 2; Microtus, 38; Family

\Muridaeg Rattus, 53 Mus, 203 Fawily Zapodidae; Zapus, 3;»Na,naeozam_§9

™
©o

Family Caviidaes Cavia, 3; Family Erethizontidae: Ersthizon, 3.

o Order Caxnivora - Caxnivores, 997 specimens wers examined and
19 of these had carious lesitms, This is abpromawly 1,9% of the to ca,lo
17 bears had dental caries out of a total of 125 e:mmnede 01 these 17
carious bears, 3 Wem Selena,rcuesg 11 wevre Ursusp and 3 were Enargtos.

The other two carious carmivores were two specimens of Nasua naxica narica.

Family Cgnidaes Camis, 703 Alopex, 203 Vulpes, 203 Urgeyom, 203

‘ Dus:‘é.c*y'omg 53. Chrysocyon, 3; Nyctereutes, 103 Speothos, 5 Ouonﬂ 155

L caon, 153 Fa,mly Ursidaes- Selenarctos, 73 Ursusg 64z Eua,r@‘cos, 33g

Thala,r’mos, 213 Family Pmcyom_dwc’ Bassariscus, 273 Pi“ocxon 303 Nasua,

,1009 Po‘tos, 12; Bassaric on, 53 Amlurusp 1s Fa,m.ly Mustellda.ef’ Mustela,

205 Martes, 18; Charronia, ‘4 Galera, 7 Grison, 23 Zorilla, 23 Poecilogale,
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23, aulog 4 Meli;Vorag 2° Me1e89 8, Arctonyx9 1 Tax1dea9 12, Helictlaain

5, Vep’it1sg 110y Spllogaim h60, Oonepatus9 94 Lutrau~109 Aonyx, 10,‘

: hydra9 109 Famlly Viverrldaee Poiana9 23 Genstia, 184wV1verr1cu1a9.7,

VVLVerrag 103 leetti@tisg 5, Nand:.nla9 6 Arctoga11d1a9 2;*Paradoxurusg 23

Pagumag 5, Arctitict139 4 Cynogaleg 13 Ga11d1a9 1 Hefiestess 10; Aﬁzlaxgy_

23 Mung059 2°'f‘rossarchus9 4 Fam11y Hyaenldaez Grocaﬁag 203 Family Fe11=.‘
daee Fehs9 2ks Pantherag 1067
o Order ?erlssodactyla - Odd=teed ungulateso:'Ehree spéci£eﬁsfwere
vexamined, no denﬁal caries Were foundo Famlly Eﬁuldaee uquusg 50;
Qrder Artiodactyla - Ewen@toed ungulatess .A total of 5) snecﬁnens
were 9xamined and no dental caries were foundo- Pamily: Tayassuxdaeg

RS assug'iOg Family Cervidaes Gervus; 23 Odoccileusg_Qg mazamaﬁéls»Familyv

,‘ﬁn%ilocapridaee Antilocapra, .13 Familym§9v§d§§3»3d3g>4§ Ovis; 6o



DISCUSSION

Of the total of 3,243 épecim&ns of vﬁlé;tdten mamnals vhich were
examined, omiy nine‘te@n '(0,,,58%). had dental caries. ” i‘h.ese findings are
summarized in Table 1, - Thus ift ié evident that dental caries are prac-
o:xcally mnms’t;au‘c m wﬂd mamuals, - Suprisingly enough é,ll ninsteen
that did have caries were in the Order Carnivora and seventeen of these
were bears, Hall (1945) has prev:.ously’ repor‘i:ed on the occurrence of cames
in bears. Table 2 shows Hall's fmdmgs and lists the f:mdmgs in ’che |
present study fox conmpargtmm purposes. .

| The other two Specimens with caries were both coatimmdis (Nasva

Jharica né,rica,) s Fa,mi’ly Progyonidae, A tb‘éal of 100 sPecimens of Nasva

were examined m the course of this study and only these ‘i:w«:a‘9 both from
Gos‘ta, Rlca.ﬁ were found to have ca.meso

A:q extensive smey of the lltera,tuzje has revealed pnly onte other
intensive study of the incidence of cé,ries. in m"ld 'ma,mmalso Hall (1940)
-répor‘ted that an emiﬁation ‘orf 379 401 wild~taken \ins:é@"ci;vores revealed
no incidence cf d@n‘ta,l caries. | |

A stu&y of the sea o’c’ter (Enhwzdra lutris) revea,led that it has a

high incidence of dental camms in its molar teeth, The molar teeth of

this manmal are not 'cha,racteristic of mustelids, but are ‘buﬁo&on‘c in form. .
The northera sea ot"ter has fore caries *i;hzm the southem species and it

is believed uha:i: f:hese carious 1esm,ons are due to the differemt molar

.'tooﬁh fom gnc‘i. to diet (Murie and Scheffers 1959). No caries were fowmd -

-in the ten specimens of Fahydra examined in this study. |
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- Present Study

Hall (1940)

tiodactyla

No, No, With No. No, With

Order Examined Caries %  Examined  Caries %
Marsupalia 10 0 0 . w = -
Tnsectivora 43 0 0 2,256  © 0
Chiropﬁera | 631 0 o - - -
| Edentata 5 0 0 - - -
Lagomoxpha " 170 0 0 - - -
Ro _demﬁia, 1, 351 | 0 0 - - =
Caxmivora 997 19 1.8 3,401% 0 0
Perissodactyla 3 0 0 - - -
. 33 0 o - - -

# Other than bears

‘Table 1, Results of present study and of Hall?s (1940).
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Hall (1945) Preseat study

No, = No. with , Mo, Mo, with g
Examined Caries ° FExawined Caries ?

~ Evarctos ~ 195 6 3.0 33 3 9.0
Ursus 165 3 1.8 64 11 17,0
Thalarctos ' 16 0 0.0 21 0 0.0
Belenarctos | o - - - 7 3 43.0
TOTAL - 376 9 2.4 125 17  13.6

Table 2. A comparison of dental caries in bears (Ursidae) between the
report of Hall (1945) and the present study.
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The quastlon now arises as uo wﬁy dental caries ave appar@nﬁly
;exmremely wcommon in wild nammmls in general and why they do occur
with some xr@qusney ﬁn bearso One factor that may nlay‘a very xmportant ) ;
_rplg ié,the fact that éheylife @xpectaney of most mammals is exxremely_v
‘short;<‘For example, Matthews (1952) r@pérts that’indi%i&ugl shrevs. _7'
(Family InéectiVnra) 1iv§ about fourteen to sixteen months,  The aﬁerﬁge
 1ife @xpéctancy for mémy‘s@all rodents is from eighteen to twénty%tﬁo
monthso.-fhus it is probable‘@héfwdeéfh oftenyéc@urs before dental carieé
have had an opportunlqy to @@velopa | o
It does not app@ar to be 11kely that Crown struc%ure is aﬁ e
portant cgnszd@raﬁlen in pre&&ctlng the pr@senee or absenc& of dental
carigs, While 1t is true that boﬁh bears amd man have molars of tae
bunodoné typey that is, with 10%@ rmun&ed crownsg'lt.ls‘alsc true that
certain types of m@lars are found in other groups (Sulda39 Tayassuzdaeg'
‘énd cercaln Rodentla) wherein d@ntal car_es are not found, Furtherp not_
all kinds of bears have &ental carleso |
Tho?@ a@pears to be a mnsh better correlatxon betwean the 1mc1den@e
of dental caries and dlets B@ars are notorlously fond of haney and other
sweets, The bears examined Whlch ha& dental caries are ones which ine
habited areas where honey is obtainable, The polar bearj(Thalarctos)
'is sﬁrietly éarnivorévéband.has no_oﬁper?unity‘to eat honeyféndy as shoﬁnl
abgveg had no dental caries, From thé*momenﬁ'of birth theléoung marmal |
"begxns to leazn the food habits of its parents° is a result of this
' prsc6339 generatlon after generaclon.of a Speclflc mammal follows the

same basic diet. If as in %he case of - uhe bearsg it learns to eat honey;
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then it becomes étasceptibl‘e to é:axfies because it eats move foods i,ha,"c
are rich in sugar than do other mammals, A notable ex xception to this
appears to be the ffuifc and nectar-eating bats, Presumably their d_ie't:g
ripe fruits of various types and mectar of flowers, is rich in sugars
yet no caries were f§1md in the 231 specimens exazme& (Glos;sogha,géﬁ

’ Gho—eronycterisg Artibeus, and Leptonycteris). As stated before, several

specimens of Glossoghaga bad dark coloz*’e& teeth but I covld find no
'emdence of dem‘ca,l ‘caries,

The two specmbm of coatimmndis (Nama, namca,) xa‘th den*‘al
bca,ries are worthy of special K—lo‘é:e; First, the molar crowm pa’ctems of
Nasua are best classified as bunodont, with low, rownded cusps. Secondly,
oii.iy two of a ‘i‘;otai of 100 specimens emii’led_ contained caries, a rela-
ﬁiirely Lowr inciéenéea F:mallm the d:z.ee, of the coa,‘tlmmdl is generally
omvorous consis u..ng chlefly of fraits and berries (Hall and Kelson:
1958), Both of ’c‘he specimens that had caries were taken in the same re-
gibnmof Costa Riéa,ab Perhaps the Nasuva population in this regiocn ha,s
:ﬂ'.lea,meci to feed on foods such as uz‘o;pmal fruits zmé bermes that are
mmuch :mc:her in smga,r than are f:he foods usua,lly ea,cen by this species,
| Thus in smmnary it appears that the reasom for the low incidence
. of dental caries in wild marrm:a,lq is the vesult of several fac"corv | (1)
many are so shortmllved that caries do noi: have a,n opportmity ‘i:o develop N |
and (2) in those that are medivm to long~lived &1@‘1:' appears to be more
i@oftant tﬁan tooth structure. Caries appear ¢o be more the result of
f_a,__ diet high in sﬁgarslob The food ?referenceév:of an animal may have a

gen@ﬁic bagis or may result from learning from the parents. ' The genetic
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questioﬁ has been experimented with in the laboratory satisfactorily
bu‘é the kéy to this.has' not ye‘t been discovered (Sogmmaess 1955).

When the final answer ”ce‘ dental carries has been fsm& it will
probably be a matter of basic diet and not tooth crown strueture. VT'oo%:h
croﬁzi structure seems to be merely a modification in mammals to a.ié them
in chewing the food of their particular diet. Although many questions
remain concerning the problem of diet and demtal caries in wild animals,
this stwdy clearly indicates that those mammals vhich eat diets rich in
carbohydrates are xz‘;.ore susce§tib1e to dental caries than those that do

not,
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