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BMTAL CARIES 3H SiSBMIS AS BELAfED
TO DIET # D  TOOTH CROm STRUCIIBE

by

Harry H» Hegley^ I I I

ABSffiACT

■ Although d e n ta l c a r ie s  in  mammals have bem  in v e s tig a te d  using 

lab o ra to ry  animals^ few s tu d ie s  have b e #  made concerning th e i r  in c i­

dence and d is t r ib u tio n  in  f&ld mammalsa .Laboratory in v e s tig a tio n s  

have revealed  th re e  im portant fa c to rs  in flu en c in g  d e n ta l c a rie s  g in ­

fluence of s a liv a ry  gland sec re tio n s  § d ie ta ry  h isto ry#  and genetic  

s tra in s*  -

F e ra l mammals show g re a t v a r ia tio n  in  t h e i r  d iet*  D iets  a re  

in fluenced  by the  in te ra c tio n ; of many fa c to rs  includ ing  th e  morphology 

of the  mammal? i t s  d is tr ib u tio n ^  age<, and in d iv id u a l food p re fe r*

ences* B a s ic a lly  th re e  major ca teg o ries  of d ie t  types a re  recognised# 

herbivorous ( e a t  p lan ts^  grasses^ etc*)# carnivorous ( e a t  mea^ and om­

nivorous (e a t  a combination of th e  o th e r two)*

3h mammals th e  m ajo rity  of d e n ta l ca rie s  occur in  th e  molar 

teeth*  . S tru c tu ra l ly  s ix  b as ic  types o f  mammlian molar te e th  a re  recog­

nized# tubercu lar^  s e c to r ia l^  bmodont^ selenodont^ lophodont^, and 

mymecophagouso ; ' ■ 1

i i



7m th i s  study I  examined th e  te e th  of 3^243 w ild«taken
 ̂ ■■ ~v.v ■ . . . • : :  

mammals^ rep resen tin g  n in e  d i f f e r e n t  orders and th i r ty - e ig h t  d if f e r e n t

fam ilies  and fo m d  only n in e teen  specimens with c a r ie s » 3h o ther words

only 0*58% of th e 'in d iv id u a ls  examined had d en ta l c a r ie s .» A ll n ine teen

of th e  in d iv id u a ls  w ith c a r ie s  were members of the Order Carnivora and

seventeen of them were members of the Family Ursidae (b e a rs )» The

other two. carious mammals were in  the  c lo se ly  re la te d  Family Procyon- .

id ae  (raccoons and a l l i e s )  and were eoatim m dis (K asm ) 0 .

She type too th  crown s tru c tu re  does n o t appear to  be re la te d  

: :to -cause o r  p reven tion  of d en ta l c a r ie s  b u t i s  m erely a m odification  

f o r  b e s t  chewing the  food of the  b a s ic  d ie t .  The low incidence of 

d e n ta l c a r ie s  in  w ild  mammals appears to  be the  r e s u l t  o f  sev era l 

fa c to rs  g (1) Many a re  so sh o r t- liv e d  th a t  c a r ie s  do n o t have an op­

portunity to  develop and ( 2 ) in  those th a t  a re  medium to  long-lived^ 

d ie t  appears to  be more im portant than to o th  s tru c tu re ,  th e  food 

' p references of an animal may have ,a g en e tic  b a s is  o r may r e s u l t : from 

lea rn in g  from th e  p a re n t. Through e i th e r  one of th ese  .processes*;- 

and p o ssib ly  bo th , a mammal becomes e i th e r  c a r ie s  r e s i s ta n t  or c a r ie s  

su sc ep tib le .
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INTRODUCTION

TMis study was undertaken  to  determ ine  th e  r e la t io n s h ip  be tw e&  

th e  in c id en ce  of d e n ta l c a r ie s  in  f e r a l  (w ild ) mammals l iv in g  in  n a t te a l  

co n d itio n s  and t h e i r  d ie t s  an d /o r th e  s t ru c tu re  of t h e i r  teeth®

D ental c a r ie s  have plagued man s in ce  th e  tim e of h is  remote 

ancestorSo !%e h is to r y  o f th e  need fo r  and th e  developm ent of modern 

d e n ta l tech n iq u es  has been recoun ted  many tim es and need n o t be repeated  

here* The Index to .D e n ta l L i te r a tu r e  (p u b lish ed  by th e  American D ental 

■ A sso c ia tio n ) and Eothsteim  (1958) w il l  fu rn is h  a d d it io n a l re fe re n c e s ' f o r  

those.; in te r e s te d  in  t h i s  su b jee to  ■

In  re c e n t y ears  th e  cause of deSital c a r ie s  has been the. su b je c t 

of much In v e s tig a tio n o  Many of these" ^ h ire s tig a tio n s  have been c a r r ie d  

W t u s in g  la b o ra to fy  mammals as experim ental sub jec tso  Mammals u s e d . 

In c lu d e  th e  S y rian  ham ster ( G rice tu s  a u ra tu s ) 9 lorw ay r a t s  ( R attu s  

n o rv eg icu s ) 9 and c o tto n  r a t s  ( Sigmodon h is p id u s )® These anim als have 

been used f o r  d e n ta l  re se a rc h  f o r  th re e  re a so n s8 th e i r  a v a i l a b i l i ty !  

th e  f a c t  th a t  t h e i r  m olar te e th  have growth p a t te rn s  s im ila r  to  th o se  

in  man! and f i n a l l y ,  under c e r ta in  co n d itio n s^  ca rio u s  le s io n s  a re  

formed which resem ble -th o se  found in  mmn (Sognnaes81955)«

Although th e  p re se n t study i s  r e s t r i c t e d  to  a survey  of th e  in -  

e idence  of c a r ie s  in  f e r a l  mammals$ th re e  a sp ec ts  o f th e  la b o ra to ry  . 

experim ents appear to  bear on th e  in te r p r e ta t io n  of t h i s  s tu d y „ These 

arei. e f f e c t  o f  d ie t !  e f f e c t  o f  s a l iv a ! and g en e tic  studies®



G eneral eoactysioas reaefaeid eoneexmiag the  effect: e f  d ie t  o b . 

d e n ta l ca rie s  inelitde th a t  c a r ie s  s u s c e p t ib i l i ty  appears to  depend tpon 

th e  d ie ta ry  h is to ry  o f th e  animals during  the period  o f to o th  , develop^ 

meat*; In  r a ts  fe d  by stomach tiibes^ th w  e lim in a tin g  food from coming 

in to  con tact w ith  th e  o ra l c a v ity <, no c a rie s  were prodneed„ B iis seems 

to  in d ic a te  th a t  c e r ta in  food s u b s tra te s  a re  necessary  in  the  o ra l c a v ity  

in  o rd er f o r  c a r ie s  to  be prcdneedo There are  a lso  in d ic a tio n s  th a t  

ca r ie s  production  depends tpon the  fo ra  in  w hid i sugar i s  ingested  a n d , : ■ 

th e  age a t  which th e  animals a re  f i r s t  introduced to  th i s  d ie ta ry  

component (Sognnaesg 1955) 0

\ ' Removal of t h e ; s a liv a ry  glands g re a tly  in c reases  d e n ta l 'c a r ie s 0

H iis must in d ic a te  conversely  th a t  s a liv a ry  se c re tio n s  a re  of b e n e f it  in  

th e  p reven tion  o f d e n ta l c a rie s  (Sognnaesg 1955)0 An examination of 

hass^sters showed th a t  in  animals f re e  o f caries,, pH readings of the . 

S a liv a .ranged from 6 »S to  9ti9ti in  f i f t e e n  carious le s io n s^  the s a liv a  

te s te d  gave mean readings of pH 6„5 in  c o n tra s t to  mean values of pH 

8o0 obtained on sound su rfaces of th e  same te e th  (Johansen and Keys in  

■Soganaesg 1955)@ . . . • .■■■■ ' . • . ■

The question  of whether o r n o t th e re  i s  an in h e r ita n c e  fa c to r  

in  the development of c a rie s  has been in v e s tig a ted  in  th e  alb ino  r a t s  

( la t tu s )a  . Through phenotypic se lec tio n ,, progeny te s tin g ^  and in te n s iv e  

inbreeding^ two. s t r a in s  o f . r a t s  were producedo (Me was h igh ly  su sce p tib le ' 

to  c a rie s  and the  o th e r was h ig h ly  r e s i s ta n t  to  ca ries.„ • The r e s u l ts  showed 

th a t  the average number of days req u ired -to  produce th e  f i r s t  carious 

c av ity  in  a-low er molar too th  fo r  the s t r a in  of su sc ep tib le  ra ts  .decreased - 

from 57 days fo r  th e  second genera tion  to  35 days f o r  the tw e n ty -fif th



generation,, Die average c a r ie s  time f o r  th e  r e s i s ta n t  s t r a in  .of r a ts  : ■ 

increased  from 116 days f o r  th e  second generation  to  505 days fo r  the  

s even teen  th' ■ gm  era tion- ' (Himtg .Hoppert^ and Rosen in  Sognnaesg 1955). 

However;, th e  ta rg e t  throngh which g en e tic  fa c to rs  a c t  on to o th  decay 

has n o t been e s ta b lish e d  (Sognnaesg 1955 ) 0 '

f : 'A survey of th e  l i t e r a tu r e  reveals, th a t  few s tu d ie s  have been ;

made concerning c a r ie s  in  f e r a l  popn la tldns of mammalso This study 

co n s is ts  of (1) a l i t e r a tu r e  survey of th e  d ie ts  of th e ’various m am als 

in  th e i r  n a tiv e  h a b ita t ;  ( 2 ) a considera tion  (from an examination of the 

p e r t in e n t l i t e r a tu r e  and from an la m in a tio n  of the p e r t in e n t fe a tu re s )  

of. 'the fa c to rs  in flu en c in g  th e  .d ie to f :  maaimais and ■ (3) an  ̂©siamination of 

. the  te e th  of specimens of w ild -taken  mammals c The specimens examined 

include. m#ibers, of a l l  o f th e  liv in g  orders of the  Class Mammalia w ith 

tiie .exception o f : th e  .Prim ates^ Cetaceanss : and iS irens, '-. .. ;v.:v'.

The. specimens examined in  thus study are in  the Musetrn ,̂ p^ ia rt*  

mmt of 'Zoology^" W iv e rs ify  ■ of ■ Arizona^ Tucson^ and-, the; American Musem 

of N atural .History? New York C ity0 The c la s s if ic a tio n  used i s  th a t 

fom d in  Simps on %s . The Princip le s  of G lassifica tio n  and a C lassifica tio n  . . 

of Maaiaals (1945) 1 : ' ; ;  ; . :

I  woiald l ik e  to  express my s in  cere  thanks and ap p rec ia tio n  to  my 

: major pr© fessQ r:'& /.iendell:;Gockrum :̂.; A ssociate P ro fesso r .of . Zoology^. 

U n iversity  of Arizona^ Tucson^ fo r  h is  b e n e f ic ia l  a s s is ta n c e  in  the  pre« 

■.paration of th i s  m anuscript' and t o ■ P ro fesso rs  W6 H0 Brown and Ae Ra Mead; -. 

f o r  th e i r  many, kind suggestions .6 I  would a lso  l ik e  to  thank Dr0 R ichard 

' G* 'Van G elder5 Ghaizman of th e  Department of Mammals  ̂ the American Museum; 

o f N atu ra l History^, New York .Cxty? f o r  allow ing me to  examine 'Specimens : 

in  the.: mammal c o lle c tio n  of th a t  museum. .. -■



DIETS'

The d i e t  o f mammals v a r ie s  g r e a t ly = A number of in te r a c t in g  

f a c to r s  in c lu d in g  th e  m orphological s t r u c tu r e  of th e  mammal9 th e  geograph™ 

i c a l  and e c o lo g ic a l d i s t r ib u t io n  of th e  sp ec ies  and o f th e  food m a te r ia ls ,  

and th e  in d iv id u a l mammal-s food p re fe re n c e s , in f lu e n c e  th e  d i e t  of any 

g iv en  in d iv id u a lo  Gockrum (i9 6 0 ) h as summarized th e  m ajor c h a ra c te r ­

i s t i c s  of th e  liv in g , o rd e rs  and f a m il ie s  and forms th e  b a s is  of th e  

fo llo w in g  g e n e ra liz a tio n so

S evera l d i f f e r e n t  m orphological f e a tu re s  such a s  ty p e  of loco™ 

m otion , s t r u c tu r e  of t e e th ,  and s t r u c tu r e  of th e  stomach in f lu e n c e  th e  

food g a th e r in g  p o s s i b i l i t i e s  of a mammal0

Most mammals have am bulatory o r w alking loeom otiono They a re  

a b le  to  o b ta in  food by brow sing or g razing*  Some have a d a p ta tio n s  which 

en ab le  them to  move among th e  lim bs of t r e e s ,  tn # t  i s ,  a rb o re a l loco™ 

m otionc These mammals can n o t only feed  on th e  ground food sources b u t 

can a lso  feed  on food, which i s  a v a i la b le  in  t r e e s  such a s  f r u i t ,  n u ts , 

le a v e s , and s im ila r  itemso F o s s o r ia l  or underground locom otion , such as 

found in  th e  m oles (T a lp id a e ) , enab les some to  feed  on s u b te r r e s t r i a l  

food such as  ro o ts  and buried  in s e c t  la rv a e  and pupae* A quatic locomotion: 

l im i t s  th e  mammals d i e t  to  a q u z tic  forms of l i f e *  This i s  th e  case w ith  

th e  w hales (G etacea) and th e  s e a ls  (P in n ip e d ia )  * T heir e n t i r e  l i f e  is. 

sp en t in  th e  w a ter, th u s  they  must o b ta in  a l l  of t h e i r  food from t h i s  

source* The b a ts ,  O h iro p te ra , have a e r i a l  locom otion and th e i r  d i e t  i s  

..composed la rg e ly  of f ly in g  in s e c ts  which they  p ick  o u t o f th e  a i r  w hile



in  fl£gh t»  , '

Die s tru c tu re  of th e  mammies te e th  and mouth i s  ano ther im portant 

m orphological c h a ra c te r is tic ^  Bie spiny 8$aB tea te rif has ho te e th  hu t i t  

does possess an elongated snout which i t  passes over the ground and a 

s tick y  tongue which i t  can extend and p ick  up antSo The banded an te a t  erg 

Family Myrmecobiidaeg has te e th  but i t  a lso  has a e y lin d ric a lg  ex ten sib le  

tongue which i t  uses to  p ick  up an ts^  in se c ts^  and te rm ites* , Ihe f ru i t - .  

ea tin g  batSg Pteropodidae^, have te e th  w ith  b lu n t cusps and an elongated 

snout enabling them to  be b e t te r  adapted f o r  a frugivorous and nectivorous 

d ie t  w hile most o th e r  b a ts  have te e th  w ith  sharp cusps f o r  chewing th e i r  

in sec tiv o ro u s  d i e t» The- tdxalebone whaless suborder M ysticetig  have 

rudim entary te e th  in  embryonic l i f e  and th ese  te e th  a re  rep laced  by 

baleen in  the  adu lts*  B alem  i s  a c o rn if ie d  e p i th e l ia l  s tru c tu re  which . 

develops from p a p illa e , of th e  mucous membrane along th e  m ax illa ry  d en ta l % 

arch* I t  hangs from the  p a la te  in  th in  p la te s  and i s  s e t  c lo se  to g e th er 

xd-th th e  bases p a r a l le l  to  each other* These whales o b ta in  food by open** 

ing th e i r  mouths and allow ing th e  food and w ater to  e n te r  ihe  o ra l 

cavity* The w ater i s  then fo rced  c u t  o f  the  mouth using th e  baleen as  

a s t r a in e r  and th e  food i s  re ta in e d  and swallowed* There i s  no m astica tio n  

o f  food* Die g ras sweating, mapmls show adap ta tions in  th e i r  to o th  crown 

s tru c tu re*  The te e th  are-hypsodoat o r  h igh  crowned^ allow ing fo r  much wear* 

This i s  e sp e c ia lly  n o tic ea b le  in  th e  cud^chewdng ruminants*

: The s tru c tu re  of th e  stomach in  various mammals v aries*  At one 

extreme a re  the n m in an ts  which have e i th e r  a th ree  o r  fo u r  chambered 

stomach and a f t e r  swallowing th e i r  food i t  i s  re g u rg ita te d  and the  mamnal". 

rechews th is  food or cud* The d ig e s tiv e  t r a c t  and e s p e c ia lly  the caecum



are  g re a t ly  lengthened and enlarged^ thus p e m it t in g  g re a te r  d ig estiv e  

mzyme a c t iv i ty  and b a c te r ia l  deeoapositioB  of the g rasses  making tip t h e i r  

foody Perhaps a t  th e  o th e r  extreme a re  th e  vampire batsg  Besmpdontidae^ 

in  tdiidh the  stomach i s  a s lender caeem i-like s tra e tu re  and the  in te s t in e  

i s  extrem ely reduced in  len g th  and com plexity<, A fter a meal of blood th e  

stomach becomes q u ite  distended,, S ince i t s  d ie t  i s  c h ie f ly  blood, and no 

so lid  food^ as i s  evidenced by i t s  l iq u id  excreta  ('Hall and Kelson: 1958)^ 

l i t t l e  d ig e s tiv e  a c tio n  i s  necessary  to  convert t h e . food in to  ̂ b a s ic  

n u t r i t io n a l  w i t s  f o r  absorp tion  in to  th e  blood stream*

Geographic d is tr ib u tio n  obviously a f fe c ts  th e  d i e t  o f mammals*

Some mammals have a wide geographical range w hile o th ers  a re  extrem ely 

lim ite d  in  th e i r  d is tr ib u tio n ,, This range i s  n o t s ta b le ;  r a th e r  as a 

r e s u l t  o f the  in te ra c t io n -o f  many mvironmemtal fa c to rs  such as clim ate and 

popu la tion  pressure^  (Cockraa: 1960)5. i t  i s  co n tin u a lly  expanding and con­

tra c t in g  0 I t  i s  eq u a lly  obvious th a t  th e  a v a ilab le  foods; in  these a reas 

a re  variab le*  For example a  species such as the mountain l io n  (F e lis  con- / 

co lo r) tdiose geographic d is tr ib u tio n  extends from th e  n o rth e rn  cold regions 

to  th e  tro p ic s  has a  wide range o f d ie t*  i n  the  n o rth  i t s  p rey  i s  an en­

t i r e l y  d i f f e r e n t  assemblage of ro d e n ts ,. lagomorphs^ and o th e r  mamrals than '• 

those 'which occur in  the  tro p ics*  Such animals^ w ith a wide range of ac­

cep tab le  food spec ies  a re  known as  eurjphagous* In  c o n tra s t  i s  the koala  

(P h asco lare to s) o f A u s tra lia  which o n ly :feed s  on the leav es  and shoots o f 

a few species of eucalyptus t r e e s » Such animals a re  stenophagous*

■' ;1he:, type of environment norm ally inhab ited  by a species of marnml

makes up i t s .  eco lo g ica l range* This eco lo g ica l d is t r ib u t io n  i s  an 

im portant f a c to r  i n , mammalian d ie ts*  The obvious anim al environments a re  

s a l t  w a te r, f re s h  water^ and land* The land  has many subdiv isions



' ' /  ' ■ ' .•  7 
such as grasslands^, desert^, f o r e s ts ,  and p la in s „ Various food sources a re

found l a  each o f th e se » Therefore th e  m aw alvs d ie t  I s  lim ite d  to  the  type.

o f  food a v a ilab le  i a  i t s  01® eco log ica l range» , ■ -

The r e la t iv e  abmdance o f food a f fe c ts  a marmal? s d ie t*  Maaaaals '

vino e a t the  same type o f food year ro w d  have tro u b le  m aintaining th e i r

d ie t  in  a r c t i c  and tem perate reg ions as a r e s u l t  o f seasonal v a r ia tio n s

in  food sources. For th i s  reason some mammals such as the  in sec tiv o ro u s

bats  and 'the grom d s q u ir re ls  which feed  om green v eg e ta tio n  h ibernate

during the  w in ter when food i s  n o t a v a ila b le  and become a c tiv e  only

during the  spring  and summer when food i s  in  abundance <> MaBsrals xito So

n o t h ib e p ia te  f in d  i t  necessary  to  m igrate to; o th e r a reas  during seasons ’ ■

th e i r  c h ie f  d i e t  i s  n o t a v a ila b le  * %m&als xhieh e a t  the year round

show seasonal' v a r ia tio n s  in  th e i r  diet*  Their d ie t  i s . determ ined by the

type o f  food a v a ila b le  a t  a  given time such as  i s  the case w ith th e  red

fox  (Vulpes fu lv a ) which i s  p r im a rily  carnivorous in  w in te r  and ea ts

in se c ts  m d  p la n ts  in  o th e r  seasons (S c o tt and’ Symons $ 1953), ; .

The in d iv id u a l animal has food p re fe ren ces . These p references a re

i l lu s t r a t e d  q u ite  c le a r ly  by the  age o f th e  anim al. Following b i r th  the

young mammal ?s d ie t  c o n s is ts  o f m ilk supplied  by i t s  m other. As i t  grows

o ld e r i t  follow s the  food p a tte rn s  o f i t s  p aren ts  and f in a l ly  in  old age

i t  depends freq u en tly  upon ea tin g  c a rrio n  l e f t  by th e  o th e r  anim als, - I t

i t  be lieved  th a t  th e re  may be v a r ia tio n s  in  the d ie t  which m i^ it be

c o rre la te d  w ith the  sex  o f  the  animal b u t mo sp e c if ic  re fe ren ces  to

s tM ie s  o f  th is  mature have been found,

Th s p ite  of the  la rg e  mmiber o f v a riab le s  in flu en c in g  d ie ts ,  most

mammals can be r e a d ily  c la s s i f ie d  according to  the type o f foods they eat*



A mammal m y  e a t  only vegeta tion  sneh as. p la n ts s seeds, f m i t s ,  e tc 0 In

th is  case i t  i s  c la s s i f ie d  as being herb ivorous. I f  the mammal ea ts  meat

only i t  i s  caro lvorous, Maronals idiich e a t p r a c t ic a l ly  anything are

omnivorous „ The herbivores-and. carn ivores a re  f a r th e r  su b d iv id e d  depending 

ipon the sp e c if ic  type o f  food which they  eat* Some o f th e  more common 

ca teg o ries  o f d ie ts  a re  showa in  Figure la

• Bie foUowing iis an attem pt to  c o rre la te  d ie ts  to  th e  taxonomic 

c la s s i f ic a t io n  o f  mammals, am m derta& ing th a t  has n o t been wholly 

siaccessfhl since many orders o f masinals a re  extrem ely .widespread and. 

d iv e rse , bo th  in  morphology and in  fo o d 'p referen ces „ sneh orders 

esaaples o f sp e c if ic  mammals and th e i r  d ie ts  a re  g iven.

Order Momotre&ata =* Egg-laying maroalSo There a re  only two

fam ilie s  fo m d  in  th i s  o rd e r, Oxmithorh^mehidae and Taehyglossidaes 

The duckbilled  p la typus ( Oroitfaorhynchus) has a d ie t  o f aq u a tic  in s e c ts ,  

sm all c rustaceans, and worms. The sp iny’waateat@ rst} ( Tachyglosstis. 

and Z aglossus) have a d ie t  o f in s e c ts ,  .ants, tezm ltes, and vjormS .= (Hen.= 

dersoa and Craig: 1932), v  : ;

-■ Order S iarsupalia -  Pouched maattals, 2h ■ t h i s ' o rd e r th ere  i s  

g re a t v a r ia tio n  as t o  d ie t  amomg the various sp ec ies , Members o f the 

Family C aeaolestidae feed  m ainly oa in se c ts  while th e  B asyw idae a re  

caraivoroas feeding  on meat, blood, and in se c ts  B Some members of the 

Family Macropodidae a re  herb ivorous, o th ers  a re  in se c tiv o ro u s , Bte 

kangaroo (Macronus) i s  .herbivorous (Bourlieres 1956), The m arsi^ ia l 

mole-(H otoryetes) of the  Family lo to ryetida®  e a ts  ia s e c ts ,  ia s e e t  

la rv a e , ' and earthw om s«, Bandicoots of. th e  Family Peram elidae a re  m ostly 

carnivorous bu t a few a re  herbivorous 0 & e members o f  the  - Family .
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HERBIVOROUS

grazers (grass eating) 

browsers ( le a f  eating)

» spermophilous (seed eating) 

frugivorous ( fr u it  eating) 

nectivorous (nectar eating)

CARNIVOROUS

piscivorous ( f is h  eating) 

insectivorous ( in se c t  eating) 

sanguivorous (blood eating) 

carrionivorous (carrion eating)

Fig. 1 . The c la ss if ic a t io n  o f mammalian d ie ts .



P halk tigeridae  have d ie ts  which range from iB sec ts  and in sec t, larva®  to  ■ 

'ned^a-r's, honey@ flow ers^ 1 eaves9 and f r u i t s « One in te r e s t in g  member -of, t h i s  

^-familyg th e  k o a la  bear (P.hascolarctBS e in e reu s  c in e re u s )9 ea^s only th e  

le a v e s  "of e u e a iy p tu s■t r e e s  o f th e  sp ec ie s  B ica ly p tu s  p u n c ta t e  1° 

mic-rocorysg %  m e llio d o ra , and So r o s t r a t a  ( B o u r l i e r e f lp ^ )  o ;fhe f.ap ily - 

D ide lph idae  is ' a good example o f . th e  la rg e  v a r ia t io n  of d ie t s  found in  

any. one group o f  mammal a 0 The common opossum of e a s te rn  U nited S ta te s  

I D id e lp h is  m a rsu p a lls ) I s  v a r io u s ly  c la s s i f lp d  as an ih s 6 e t iy d re 9 ah . 

h e rb iv o re 9 and an omnivore =. Latham (ip^O) f o r  example s t a t e s  th a t  t h i s  

mammal e a ts  m bstly  in s e c ts  w ith  some v e g e ta b le  m a tte r  w h ile  S c o tt  and Symohs 

(1956) thought t h a t ,i t  i s  c h ie f ly  herb ivorouso  Anthony and McSpadd'en 

4l911f) . l i s t  th e  d i e t  o f th e  opossum as omnivorous, c o n s is tin g  of b ird s  ' and 

eggss mieeg fipgSj, fishs, insectS j, and f ru its®  She d i e t  probably  v a r ie s  : 

aeoordfng t o  th e  reg io n  which D ide lph is  in h a b i ts  and th e  season during  

which th e  observations ©n food h a b its  were made® Hall and Kelson (1958) 

in  re fe r r in g  to  the Family D idelphidae in  North America claim th a t  some- 

of the fam ily  i s  in see tiy p fo u s  w hile o th ers  a re  carnivorous and th a t  a l l  

are. probably to  some ex ten t omnivorous® : ■ • . .

Order In se e tiv o ra  ^ Insedtivoreso  - From the o rd ina l name one m ight 

assume th a t  a l l  members of th is  order a re  insectivorous© Suchs however 

i s  ho t th e  case although some are  s t r i c t l y  insectivorous® Members o f the 

Family Ohrysoehlorida© ©at earthworms^ e a te r p i l la r s s grubs and b ee tle s  w hile 

members of the  Family Srinaceidae h a v e -su b s ta n tia lly  the  same d ie t  with 

th e  ad d itio n  of r a t s ,  mice@ snahes» frogSp ro o ts , and eggs® The M aeroseel" 

idlda© are  in see tiv o ro u s while the Potamogalidae' a re  mainly p isc ivo rous, 

feed ihg  on small f i s h  and some crustaceans® The SolenodontIdae are 

omnivorous, feed ing  oh a •v a rie ty  of in s e c ts ,  small r e p t i l e s ,  b ird s , and



f r m i v  rthe ;S o ric id ae5' o r  shrews^ have a d ie t  which inc ludes insects,, 

ano.elidSj m o lltisk s ,: cen tipedes5 M illipedes^ sowbugs^, a rach n id s3 vegetables^ 

sm all vertebrate 's#  and ino rgan ic  m atter {Hariiiltohg 1930). More sp e c ific a lly #  

the sh o rt t a i l  shrew (B larina  b rev ica ttia ) e a ts  in se c ts  and meadow mice as • 

does; the; l e a s t  shrew (C ryp to tis  parva) (Anthonyg 1917), - (.1930)

' observed th a t  in  c a p t iv i ty : th e  duslcy shrew (So rex  obs ea rn s) a te  gras s -  ■ t  _, ; 

hoppers# s tin k  btigs# earthwonns# and watermelon r i n d , . .

'Hie Talpidae# o r moles«, have a d ie t  which includes earthworms# - . : ■, 

'in s e c t  larvae# small anphj-bia 'ahfl r ^ t i l e s | :> a ( p a t i c  in sec ts#  small - - '/I;- '

crustacearis and f is h ,  Hisaw (1923) no ted  th a t  moles f Scalenus) are 

predom inantly . carnivorous having a d ie t  co n s is tin g  m ainly o f earthworms, 

white-.grubs#; and a d u l t . in s e c ts # . bu t a lso  includ ing  com #; r ip e  tom atoes# ;

Irish ip o ta to e s#  and apples * - Tows end''s' mole (Scapanus to w s e n d ii ) in  i ts '; ,  

n a tiv e  h a b i ta t  has been observed to  e a t  earthworms# in s e c t  lar'vae and 

pupae# centipedes# slugs# n a tu re  in sec ts#  and V egetables, iBi' c a p tiv ity  

i t  a te  meat in s te a d  o f vegetables and th is  meat co n sis ted  o f  .earlhw ras#  

ground beef# chicken# - veal# liv e r#  and pork (Wights 1928),

Order Bermoptera •= Flying l e m u r ' h i th i s  o rd er :there is, bu t one.

. liv in g : family# Cjndcephalidae#' and a s in g le  genus# - GvnocePhalas' o r f ly in g  i; 

lem ur. I t  has a d ie t, o f f r u i t  and le a v e s , •

Order C liiroptera «= B ats, Although the  m a,jorit3r o f b a ts  are 

s tr id S y ;ia S ec tiv o rd m # : ,ome fin d s  some Species which a re  s t r i c t l y  cami=» 

vorous and o th ers  which a re  somewhat oSMivordus,. The Desmofiontidae o r  . .

vampire b a ts  - a re  sanguivorous o r blood feedersX ' Hie.M olossidae ' a re : ' '  - '

.insectiv tirous and the  m a s tif f  b a t (Mo lo ss  us c Eimops) i s  known to 'be a .; 

s t r i c t  ih s e c tiv o re  ■ '('Mthonyg 1917), Hie Family M oetilioniSae .h as . a  d i e t ::
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^ iiich  ia c lo ie s  in sec ts^  f is h ,  aqxHtic insects^, and s h r is p 0 (kte: species o f  - 

N o c tilio  has been observed to eat- B ® le-cricketss. a n tS j; sp id e rs , b e e t le s «, ■ .. :: 

cockroaches,, and in s e c t  eggs (Goodwins 1928) amd M octilio  leoo rinus has ; 

been obseryed to  e a t  f i s h  (B ow lieres  ISSb),, - V - ,  ̂ -t %- -

The Family N ycteridae i s  ’ in sec tiv o ro u s  while the. Peteropodidae' are ' 

iaaiitLy -frogivorotxs ( s o f t  f r u i t s  and f r u i t  ju ic e s )  bu t some a r e  nectivorous 0 ■ 

E oaycteris and Megaloglossus o f ■ th is  fam ily  have both been; observed to have . 

a d i e t  b f n ec ta r  and p o llen  (Bouzlieres 1956)„ ..The V espertiliosaidae a re  . 

c h ie f ly  in sec tiv o ro u s  Antrozous o a l l id u s , the  p a l l id  b a t ,  has been show  . ' ■ 

to; have a d ie t ;  o f Jerusalem  c r ic k e ts , scorp ions, b e e t le s ,  and ' grasshoppers ;; ' • 

(H atts 1923)0 Myotis. i s  in sec tiv o ro u s (Anthony^ 1917) and in  c a p tiv ity  

Myotis lucifugxas„ the  l i t t l e  b ro w  m yotis, a te  moths, and a few f l i e s  ; •

(Pittaaang 1924)» ; The sm all-foo ted  m yotis, Myotis subulatus „ 'eats. Dip t e r  a , 

sp id e rs , scarabacoid  beetles., and en dcoo-flies  (Seton® 1922)« The ea s te rn  , 

. p i p i s t r e l » P io is t r e l lu s ' subflavus h a s ; b ew  .observed to e a t B ip te ra  and ,

; G bleoptera (Hamilton g 1930)o The seaera. Lasiurus and E otesicus are. a l l . ; , ;, , 

in sec tiv o ro u s (Anthonyg- 1917)„ Myotis v iv e s l ( -  Pizorooc) i s  p iscivorous 

'(B b u rlie re i id S 6 ) i  : ;  ' ; -' ■' - 1; ' '

, :The: Phyllo.Stpmatidae in c lM e  species which a re  s t r i c t l y  in s e c f i -  ■ ; 

vorous, some >diich .are oimivorous.. in  . th a t . they  f  eed on both in se c ts  and : ' ■

.f r u i ts  ® s t i i i  o th ers  tihicti a re  s t r i c t l y  frugivorous and, f in a l ly ,  a sm all . ..

'g m v g  which a re  nectivorous., 'The genera Ckoeronyoterisi Glossoohaga, and 

Xonchonhylla a re  a l l  nectivorous (Bourliereg 1 9 5 6 '  the  genus Macrotus i s  '

' in sec 'tivo ro tis .. (Anthonyg 1§17); and Fluey (1925)' recorded Macro tu s  c a l i f  orm icus. 

th e ;G a lifo ra ia  le a f - n o s e b a t ,  as feed ing ;oh  grasshoppers, moths, h a rv e s t * 

f l i e s ,  and b e e tle s . - ; i- - . .. ,/ . . ' , . ; f ' /.



; Order E desta ta  =• Slothsj,, 'an teaters^  and a r m d i l lo s .  Three l iv in g  ' 

':£aaiilies-^ in  th is  ;d rd e r0,  ̂fiytmecdphagidae anteaterS;, la ck  ' _

te e th  and # e  three: g e n e ra ' o f th is  fam ily  Cyclopes. Mrmecophaga., and ' 1

famandm haVe a d ie t  o f arthropods (Boarllereg- 1956)» Hie Daspodidaej, 

o r  a rm d illo S j, include th e  w ell know  nine-banded a m a d illo  (Sasypus novem- 

c in tB s ll  i&a. a stiady d i e t ' i t ,  was found' to e a t in s e c ts s arthropods^. '

siaailSj, slugSj, f ro g s 3 earthworms^ toads'c, salamanderSj, eggs^ r e p t i l e s ? and : 

p la n t l i f e  such as f le sh y  frm ts> . seeds5 m u sh ro o m sb lu eb errie s? dewberries^ 

lo n g l|iJssf’ p ine seeds^ whi.te bay f ru i ts ^  muscadine gpapes^ and b lack  p e r-  

: Siiratoii (Fitch'Gobd^Um^' ;apd Sewmai 1952). The Bradypodidae^ o r . slo ths^  ‘ 

in c lu d e  the  th re e -to ed ' s lo th ; (Bradypus t r id a c ty lu s ) 'which; i s  herbivorous /. < ’ 

and e a ts  th e  leave's^ buds), and young shoots o f Cecropia p a lm ta  (mul­

b erry  fam ily) and 'Spondias lu te a  (W g plum t r e e )  (B ourlieres 1956)«, . :f; ;

, - ■. Order Lagomorpha -  Hares and ra b b its  <, There are)tw o fam ilies  '- '

'in  th is  o rd er, the Odiotonidae (pilcas) and the Leporidae (hares and ’

■ r a b b its )> A ll members o f th e  order, a re  herbivorous. (H all,and  Kelsons . ; 

1958) o The p ikas ( Ochotona) consume green p la n ts ,  leaves o f shrubs, and 

g rasses ’and- o f ten  .dry and; s tb re  stich foods, as  hay. .: & e hares and • r a b b i ts '' 

a l l  feed p r im a rily  oh green vegetation, o f a  v a r ie ty  o f sp e c ie s . .. :

Order Bo den tia  -  Bodents. Tiie Order Bodentia i s  th e  la rg e s t  o f 

:the 'maWmllah' 'o rders both in  nuaber o f . specie's and in  .the n m b er of , '

individual'sV  R esu lta iitly  i t -  i s  n o t su rp ris in g  to f in d /g re a t  v a r ia tio n s  ; 

in  the  d ie ts  o f the various members o f  the  o rd er. lab ile  most rodents a re  -

herb ivorous, feeding  oh a  wide v a r ie ty  o f g rasses , b a rk ,) le a v e s , ' f r u i t s ,  

b e rrie s^ ;;ro p ts ,; seeds,^and";nuts, some a re  omnivorous and o th ers  are.: i-.

alinost e n t i r e ly  in se c tiv o ro u s , 3h th e  follow ing d is c u s s io n ' fam ilies  a re  

grouped in  th re e  suborders? Seiuromorpha, Myomorpha,' and Hystricomorpha.



Suborder Seiwcm orpha0 Hie m om tain "beaver" {A-pIedoHtia r a f a ) 

o f the Family Aplodontidae i s  s t r i c t l y  herb ivorous«, I t  eoasm es leaves^ 

f e rn s g ami o th e r  v eg e ta tio n  (Anthonys’1917),. ' 1 v

The sq u ir re ls  (S e iu rid ae) a re  g e n e ra lly  herbivorous „. The red.- 

s q u ir r e l  ( ta a ia s c lu r a s ) has been observed : to  e a t  ftm gi (Boiarliere? 1956) 

and the  e a s te rn  gray  s q u ir re l  (Seiuras c a ro lin e n s is ) ,  th e  Arizona gray 

s q u ir re l  (So a r iz o n e n s is ) , the  ta s s e l-e a re d  s q u ir re l  (S 0 a b e r t i ) 0 and 

the  e a s te rn  fox s q u ir re l  (So n ig e r)  a l l  consume seeds9 n u ts 5 and o th e r ' 

green vegetation,, Ghipmmlcs, (Tamias and EBtamias) feed  c h ie f ly  on n u ts ,  

seeds, and acorns. The p r a i r i e  dogs (Gyaoiays) e a t grasses^, ro o ts , and 

o th e r v eg e ta tio n  (Anthony: 1917). . .

H ie.pocket gophers-(Geoaiyidae) a re  s t r i c t l y  herb ivo rous. Geomys 

and Hiomsmys a re  s t r i c t  vegetarians (&.thony: ISlfJand-,Alddus'$(1951) 

found S te l la r ia  tu b ers , dandelion ro o ts  g B ry#ron lim  and C laytonia bulbs 

in  underground s to rage  spaces o f th e  n o rth e rn  pocket gopher (Thomoxays 

ta lp o ld e s ) .

Hae beaver ( G astoridae) has a d ie t  of bark , tw igs, r o o ts , . and 

aq u a tic  p la n ts .

Hie Heterossyidae have a d ie t  p r im a rily  o f seeds and some green 

v eg e ta tio n . The pocket mouse (Perognathus) and kangaroo r a t  (Dipodomys) 

a re  s t r i c t  v egetarians ea tin g  seeds, g ra in , .and o th e r  vegetab le  m atter. 

(Anthony: 1917).

Suborder Myomorpha. The c r ie e t id  rodents (O ric e tid a e )  include a 

la rg e  nm ber. o f genera  and sp ec ies . S elected  examples fo llow : The-- t r e e

phenaeomys ; (Phmacomys lohglcamdus) has a  d ie t  of needles and bark o f the  

• yom g shoots of Douglas f i r s  and G erb illu s  g e rb i l lh s  has a d ie t  o f seeds 

(B o u rlie re : 1956).
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Bie woodrat (HeotomaL  th e  co tton  r #  {aifflBodon)n the r ic e  r a t  (OryaoBiys)o 

the  h a rv e s t mouse (R eithro  dontomys) a and th e  .w hite-foo ted  o r  deer mouse 

(Perorgfscus) a re  a l l  herbivorous and have a d ie t  o f seeds, g ra in , and green- 

v eg e ta tio n  (inthonys The grasshopper mouse (Onyehoavs) i s  onmiv-

orons, feeding on in s e c ts ,  b e e tle s , scorp ions, grasshoppers, and occasion^ 

a l l y  seeds and o th e r v e g e ta tio n c The meadow mouse (M icro tas) i s  a lso  

om ivordus b u t p re fe rs  g ra ss , g ra in , and o th e r green, v eg e ta tio n  (Anthony? 

1917)0 The b o rea l redback vole (Cleithrionornys g ap p eri) i s  omnivorous, 

constating seeds, b e r r ie s ,  ro o ts , th e  bark o f  tre e s  and shrubs, as w ell as 

in s e c ts » The muskrat (Ondatra z ib e th ic u s ) ' has a d ie t  o f  vegeta tion , 

clams, f is h ,  and: in s e c ts  (^thorny: 1917) s -

The Family Muridae i s  a lso  a la rg e  complex group* More fa m ilia r  

examples follows The Norway r a t  (R attus norvegieus) m ight w e ll be termed 

a scavenger in  th a t  i t  e a ts  b ird s , ro d en ts , l i z a r d s , • in s e c ts ,  sp id e rs , 

garbage, seeds, vegetab les , and f r u i t s  (Bourlieres. 1956) c

The jumping mice (’2apus) o f the  fam ily  Zapodidae "are s t r i c t l y  

herbivorous (Anthonyg 1917) * , The itoom aluridae a re  sa id  to  feed on f r u i t  . 

and n u ts  w hile th e  G -liridae have a d ie t  includ ing  haze l n u ts ,  eggs, 

in s e c ts ,  young b ird s ,  f r u i t ,  seeds, and o th e r  vegetab le  m atter*

Suborder Hystricomorpha = This suborder inc ludes the proeupine ' .

■ (E reth lzon dorsatm i) o f the  Family E re th izon tidae  idiich feeds on the  bark  

and tw igs o f trees*  The d ie ts  o f  o th e r  hystricomorph ro d en ts , whidi a re  . 

m ainly South American in  d is t r ib u t io n ,  a re  n o t a t  a l l  w ell known b u t 

presumably c o n s is t p r im a rily  o f various vegetab le  substances* '

Chrder Carnivora = Carnivores* The d ie t  o f most members o f  th i s  

order i s  ju s t  as th e  o rd in a l name im p lies , carnivorous* As usual, o f
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coiarsey th ere  a re  exceptions, some of iteidfa m i l  be :noted' in: tile follovm ig . 

accomts-p " . - •

la  th e  dog faadly'- (Cahida^) the coyote (Caais l a t r a a s ) has been 

observed to  e a t b ird s m a ra s a ls ,  f i s h ,  and, f r u i t s  (Diaos'j 1925),- More 

s p e c if ic a l ly  th is  d ie t  c o n s is ts  o f m ice ,’h a res , fro g s , snakes, sheep, d ee r, 

and grom d s q m fre ls  (Anfhoays 19l7)<, Tlie red  fox ( W ipes fd iv a ) i s ; . 

p r im a rily  eaxnivorotis in  Tdnter and e a ts  in se e fs  and p la n ts  in  o th er ; 

seasons (S c o tt and Symons § 1958)„ Latham (1950) l i s t s  i t s  d ie t  as 

includ ing  mammals., b ird s , f is h e s ,  in s e c ts ,  apples:, g rapes, s traw b errie s , 

'b lu e b e rr ie s , c h e rr ie s , s a s p a r i l la ,  g ra s s , wheat, and o a ts .  The gray 

w olf (Canis .l u p i s ) , gray  fox (Urocyon c inereoargen teus) „ and k i t  fox 

( Yalpes ve lox) a re  a l l  meat e a te rs  (Anthony; 1917). Ghrysocyon . 

brachytgms * the maaed ;% olft:? of South America has a d ie t  o f  f r u i t s ,  sm all 

b ird s , and sm all aM a d iilo s  (M illers 1930). 1  ' - p

■ ih e  bears ( I r s id a e )  a re  mainiy omnivorous. The p o la r  bear - 

(T halarefos) consumes s e a ls ,  f is h ,  and o th e r m am als w hile the Alaska 

bro'm b ea r ( Ursus m id d m d o rffl) ' ea ts  salmon and v eg e ta tio n  (Anthony! 1917). 

The grigglY  b ear ( f rsu s  h o r r i b i l i s ) i s  omnivorous and .feeds on ro o ts , 

reed g ra ss , h o rse ta il ,;  b e r r ie s ,  ground sq u irre ls ,, b ird s  and eggs, f is h  and 

. f ro g s , an ts  and a n t la r rn e ,  and i t  i s  .especially , foad o f  honey and honey •

The Procyonidae c o n s is t o f th e  raccoons and th e ir ' r e la t iv e s .  The . 

raccoon (Procyon) i s  eK trm ely- oimj.vdroiis,  feeSMg on v eg etab les , f r u i t s ,  

and meats (Lathams 1950).' More s p e c if ic a l ly  i t s  d ie t  includes w ild f r u i t s  

and b e r r ie s ,  s h e ll  f i s h ,  f i s h ,  small niaxtrmals, r e p t i l e s ,  and b ird s  (Howell?.: 

1921). ' The r in g - ta i le d  c a t (Bas,saris cus as tu tu s ) has a d ie t  o f sm all



maasaals, b ird s  and eggs (Anthonyi 191?) „ (Me in te re s t in g  member o f th is  

fam ily i s  the  g ia n t panda, (Ailnronoda m elanolnrea) of Asia, I t s  d ie t  

c o n s is ts  e n t i r e ly  o f bamboo shoots (B ourliereg 1956),

The M ustelidae which includes th e  ■ skunks,' weasels^ and o t te r s s 

includes some species th a t  a re  s t r i c t l y  carnivorous w hile o th ers  are 

r e la t iv e ly  omnivorous „ The s tr ip e d  skm k (M ephitis m ep h itis ) and the 

sp o tted  skmlc (g p ilo g a le ) have s im ila r  d ie ts  th a t  c o n s is t o f small mammals^ 

birdsg insectSj, crayfish^  /frogs, and snaked (Anthony: 1917), The w easels, 

mink, and f e r r e t  (M ustela) a re  u su a lly  s t r i c t l y  earaivoroms b u t some 

species a re  herbivorous a t  tim es (Latham: 1@5G), The b lack -fo o ted  f e r r e t  

(Mustela n ig r ln e s ), long t a i l  weasel (M ustela- fm m ata), l e a s t  Weasel 

(Mustela r ix o s a ) , and s h o r t - ta i l  weasel (M ustela e rm n ea) a re  s t r i c t l y  

earnivorous - (Anthony: 1917) as' i s  the mink (Mustela v iso n ) (Lathams 1950) , 

The r iv e r  o t t e r  (Lutra canadensis) i s  la rg e ly  p isc ivorous (Anthony: 1917) 

and .the  European o t t e r  (L utra  l u t r a ) has a  d ie t, th a t  inc ludes e e ls , 

t ro u t ,  minnows, c ra y fish , fro g s , s n a i l s , ' eartlw o m s, r a t s ,  and aquatic  

b ird s  (B ourlieres 1956), The badger (Taxidea) consumes sm all mammals and 

i s  s t r i c t l y  carn ivorous, The wolverine (GuLo lu sc u s ) i s  an omnivorous 

scavm ger (Baileys 1926), The 'marten (Martes amerlcama) i s  know to  eat. 

mice, s q u ir r e ls ,  r a b b its ,  b i rd s ,  and sometimes b e r r ie s ,  in s e c ts ,  and 

vegetables (B ailey : 1926), The f is h e r  (Martes' nemmati) has e s s e n t ia l ly  

the  same d ie t  . (Anthony:: 1917) „

The ca ts  (Family F elidae) a re  p rim a rily  carn ivorous, feeding on 

l iv e  anim als th a t  they  cap ture  by s t a l k i n g T h e  m om tain l io n  (F e lls  

coBcolor) i s  carnivorous (Dixon: 1925) as i s  th e  o ce lo t (F e lls  p a rd a l is ) , 

the  lynx (Lynx canadensis) , the  bobcat (Lynx ru fu s ) (Anthonyg 1917)„
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and F o ils  ramsa^/1 (M lle rg  1930)»

The Hyaenidae contains ca rrio n  feeders  such as Grocnta crocnta<> 

t h e 'spo tted  hyaena (B oarliere? 1956),

. Order TubifLidentata = Aardvarko . This o rder con tains a s in g le  

l iv in g  family^ Orycteropodidaes w ith bu t a  s in g le  l iv in g  species j, the 

aardvark  (Orycteropns a f e r ) .  I t  has a  d ie t  s t r i c t l y  composed of 

arth ropods5,. mainly an ts  and. te rm ites  (B o u rlie re i 1956),

Order P ro b o se id ea '»* E lephants, This o rd er a lso  con tains a 

s in g le  l iv in g  fam ily  j, M ephantldaeg w ith b a t two. liv ing ., species y the 

A frican elephant (Loxodonta) and the  Ind ian  elephant (M ephas), Both '

feed on fo lia g e ^ . twigSj, grasses^, and ro o ts .

Order P e risso d ac ty le  Odd-toed .usigtilates. T h is; o rd e r c o n ta in s .

idle ho rses (Eqmdae)^ •^tapirs (T apiridae)^  and the rh in o c e r is is  (Shinoeero- ■ 

t id a e ) .  All. members o f th i s  o rd e r -are b a s ic a l ly  herbivorous 0

Order A rtio d a e ty la  -  Even-toed u ngu la tes , The d eer fam ily 

(Cervidae) i s  nourished eseclnsively on herbaceous p la n ts  and fo liag e  

(B o w lie res  1956) „ The e lk  (Oorvos canadensis), mule deer ( Odocoilens 

hemionms) , moose (Alces am ericana), and caribou (R ang ifer) a l l  have a  d i e t

o f grasses^ tw igs5 shrubss and o th e r fo lia g e  (Anthony: 1917),

The Family Bovidae i s  s t r i c t l y  herbivorous (B o w lie re : 1956), The 

bison (Bison b iso n ) , musk-ox ( Ovibos mosehatus), the  m oeitain  sheep ( Ovis) a 

and mom ta in  goat (Oreamos) have a d ie t  o f g rasses and herbaceous p la n ts  

(Anthony: 1917),

Members of the  p ig  fam ily  (Suidae) a re  ro o te rs , They consume' • 

herbSj, ro o ts  ̂  grubs j, and fu n g i. The Family Tayas suidae includes th e  ■
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peecary  esf' ja v e lln a  ( Tayas sa This maajBial' e a ts  ro o ts # acorns

‘and' Hiiscellaneous v e g e ta tio n , (Anthony®. 3.91.7)<



TOOTH CROWI STRUCTURE

"Mammals show g re a t v a r ia tio n  in  th e  form of the  ofowns of th e ir  

tee th a  In general "terms the  te e th  are  d iv is ib le  in to  fou r major types,, 

based on th e  lo ca tio n  in  the  jaw and on th e  form and fu n c tio n  of the 

in d iv id u a l tee tha  A n te rio rly  are  th e  in c is o rs ,  follow ed.by th e  canines, 

prem olars and m olars0 P rim itiv e ly  th e re  a re  th re e  in c iso rs  in  eacn 

h a l f  of th e  jaws, both above and helowa These te e th  norm ally a re  nipping 

in  functiona P o s te r io r  to  th e  in c iso rs  a re  th e  canineso P rim itiv e ly  

th e re  i s  one canine in  each h a lf  of the  jaw, both above and belowa 

These te e th  always have a simple conical crown and are  long te e th  used 

fo r  p ie rc in g  and ho ld ing  of food. The prem olars a re  located  p o s te r io r ly  to  

th e  caninesa P rim itiv e ly  th e re  a re  four prem olars in  each h a lf  of the 

upper and lower jawsa These te e th  are  used fo r  shearing , c u ttin g , and 

s l ic in g .  The most p o s te r io r  te e th  a re  the  m olars, P rim itiv e ly  th e re  . 

a re  th re e  m olars above and below in  each h a lf  of th e  jaw. These te e th  .are 

crushing and grinding  te e th ,

- C aries occur most freq u en tly  in  the  molar teetho  This i s  probably

due to  the  f a c t  th a t  th e  molars a re  p rim arily  crushing and grinding te e th  

as opposed to  the nipping and shearing fu n c tio n  of th e  in c iso rs  and canine

t e e t h F o r  th i s  reason in  th is  study observation fo r  d en ta l c a rie s
' ' . . :  ■■ ■'■■ ' ■, . . ,  ;■ 

was r e s t r ic te d  to  the  molars® .

There are  six  b asic  types of molar crown p a tte rn s  found in  mammals. 

These s ix  types are  c la s s if ie d  according t °  th e  arrangement of the  cusps 

or tu b e rc le s  located  on the occlusal su rface  of the  to o th  and as to  whether

• • 2 0  . ' ' ' . "
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the  e ro m  o f the to o th  i s  hypsodoat (high crow ed) o r  brachyodont (low 

crowed)a, Hypsodoat o r  high crow ed te e th  a re  fo tad  i s  the  Idsds- .of ■

Baraaals th a t  feed  os a  d ie t  of v eg eta tio n  (g rasses , leav es , and woody 

sh o o ts) th e re in  th e re  i s  much wear on th e  to o th 0 These s ix -b a s ic  types, 

ttib e re ti.a r, s e c to r ia l ,  bw odont, s e lm o io n t,  lophodomt, and mymecophagousir. 

a re  described  in  more d e ta il ,  as follow s „

Ttiberetilare =■-Bie- tn b e reu la r  molar ©row p a t te m  i s  the most 

prim itiveo  I t  i s  b e liev ed  th a t  the  o th e r  f iv e  types, o f m olar ©row 

p a tte rn s  a re  m od ifica tions o f th is  one* I t  i s  brachyodont and has th re e  

s is p le  ctisps, ■ This type o f too th  i s  m odified fo r  a d ie t  o f  in se c ts  and ' : 

i s  p r im a rily  a  crashing and c a ttin g  type tooth,, I t  i s  foimd. in  shrews 

(S o ric id ae) and some p rim itiv e  eam iyores'd ; ' .

. -Sectorial 0 -  This type o f m olar .crow  p a tte rn  i s  a  m odification  

o f the tu b ere iila r type* I t  i s  used f o r  exatfing and shearing . The 

cheek te e th  o f c a ts  (F e lid ae ) a re  o f the  s e c to r ia l  p a t te rn  *

- Btmodont* «= The bw odopt to o th  i s  the  th i r d  type o f  molar c ro w  

p a tte rn  and i s  a lso  a m odification  o f the  tu b ercu la r  type* I t  i s  u su a lly  . 

brathyodoat, qnadrate in  shape, and has low, rom ded cusps„ I t  i s ' a s so c ia te d  

w ith an omnivorous d ie t*  The bm odont type p a t te m  i s  fom d in  the cheek 

te e th  ©f p igs (Suidae) and ja v e lin a  (Tayassuidae) and in  man (Homo sap ie n s) ,

, Selenodont* v= . A m odifica tion  o f  the. bunodont type molar c ro w  p a t te m  

i s  the selenodont to o th . I t  i s  ch a rac te rized  by having cnsps which a re  

worn d e w , and converted in to  a s e r ie s  o f c re scen ts . This type may be 

brachyodont as in  th e  deer. (Cervidae) o r  i t  may be hyp sodom t  as found 

in  the cow (Bovidae), This type o f m olar c ro w  p a tte rn  i s  adapted 

fo r  an herbivorous d ie t ,  ■
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Ldphedozifb “ A second m od ifica tion  of the  bunodont type molar

Crown p a tte rn  i s  the lophodont p a t te rn «, In  th is  type the cusps a re  ,

fused in to  tra n sv erse  lophs or ridges with in terven ing  valleySo I t  i s

a lso  adapted f o r  an herbivorous d ie t*  In  the  t a p i r  ( Tapirus) i t  i s  •

'brachyodont and in  the  elephant (^ e p h a n tid a e )  i t  i s  hypsodonto

Myrmecophagouso -  th is  is  the f in a l  b as ic  type of m olar crown

patterno  I t  i s  a degeneration of the  tu b ercu la r  type and i s  found in

s lo th s  (Bradypodidae) and arm adillos (Ddsypus)0 The te e th  of th is  type

are  simple p e g -lik e  s tru c tu re s  lacking an enamel coveringb

Thege s ix  b asic  tyjfcea.of molar crown p a tte rn s  a re  diagrammed ,

in  F igure 2 0 Their re la tio n sh ip  as to  th e i r  m odifica tion  from th e  tuber^

eular type i s  shown in  Figure 3,® C ertain interm ediate ■ stages o f aodifica=>

t io n  a re  p re se n t in  th e  molar cf'owh p a t te rn  of matatelSo These types-"eKe

tubereulo-=3eetorialy .bunQ-eelenodont$ end' bune-lopb.od.orst {Coekrumtl9y5}»

Tub ereulO"* sec to r  i a i  e — This f i r s t  type i s  found in  dogs and

coyotes (Oanis) and is  in term ediate  between th e  tu b e rc u la r  and s e c to r ia l

% p e s o ; . \  • V ;.  ■ ■ V '

Buno-= selenod on t<>. =• The bun®= selenod ont p a tte rn  c o n s is ts  of a molar 

to o th  which has bunodont, outer cusps and s elenod ont inner cusps* The . 

e x t in c t  Anthrocotherium, a; p ig ° lik e  A rtio d ae ty la9 exh ib ited  th is  type of 

too th  crown s tru c tu re * . -

Buno-1ophddont, = In th is  type of molar crown pattern^  the  outer 

cusps are  bunodont and the inner cusps lophodont* The e x tin c t  mastodon 

(Mastodon, ta p lro id e s ) had th is  type of molar crown patte rn *
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F ig , 2. Sie s i^  b a s ic  types of molas*, cm ®  p a t te rn s »

A," Tubercular 

/ :-y 'Btxnodont : ; :v

’ ’ : . ' lophbdomt. ; > ; '

: \ : .Sectorial  ' .f. V: : .

: "' . .. E*:V.Sel^teiont.;'', ;

' . . . Fs Myraecophagous " 1
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SELENQDONT LOPHODCNT

BUNODCNT

SECTORIALMYRMECOPHAGOUS

TUBERCULAR

F ig. 3. The s ix  basic molar crown patterns and th eir  pattern of 
m odification from the prim itive tubercular type.



SPEGMBSS' EBMHED

Hi© follow iag i s  a  l i s t  of th e  specimens essasninefi in  th is  study 

to g e th e r  w ith an in d ic a tio n  ©f the d en ta l c a r ie s  no te d » The specimens 

a re  arranged by orders and3 m th ia  the  given, o rd er, by fam ily  and species 0 

Order M arsttpalia « Mars t r i a l s .  Ten specimens were eaasdned, none 

of'w hich contained c a r ie s 0 Family Didelphidae? D id e ln h is . 6 %' Family 

Peramelidaes Peram eles, 1 | Family PImscolomidaeg. Phascolomis, lg Family . 

Macropodinaes Protemnodon..lg Potorons „ 1 , ' ■

Order Ih see tiv o ra  « 3 h sec tiv o res0 A to ta l  o f 43 specimens were . 

examined; no d en ta l c a r ie s  were fomide Family Soricidaeg Sa¥®x„ 16 g 

B la rin a , 3g C rm to tis ,  2; Motiosoresr^ Family Talpidaeg N euro trdch is„ 1 ; 

gcaoannSo 5g Scalonus. 5§ Parascalons <, lg  Condylura, 1»

Order C hrioptera ™ Bats c A to t a l  o f 631 specimens were ejmminedg 

no d en ta l c a rie s  were fo m d 0 'C m  g m n s  o f  f ru i t - e a t in g  b a t ,  Glossophaga, 

showed sev era l specimens w ith d$mk co lored  te e th  bu t i t  i s  my opinion th a t  

the  te e th  were n o t carious,, Family P teropidaes P teronus. lg  Family Emball- 

onuridaeg Emballonura. lg Sacconteryx. 2 g Family Phyllostom atidae% 

G h ilo n y c te ris , 9% P terono tus, 27g Momoo-ps „ 14% M acrotus. 100g Glossonhagao 

24g A rtlb eu s . 13% G hoeronvcteris. 11% Ls-ptonvcteris„ 33g Family Desmo- 

dontidaeg Pesmodus. 4g Family la ta l id a e g  N atal u s« 20 g Family- Vesper- 

til io n id a e g  M votis. 129| Ia s io n y c te r is 0 Ifg  P in is t r e l lu s  <, 30 g 

EptesicuSo 50g L asiu ru s» 22g P leeo tu s0 28g in tro z o u s„ 40| Family 

Molossidaeg Tadarida, 30g Eumops  ̂ 24.

Order Edentata » Edentates 6 5 specimens were ^samined and no
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d m ta l  e a rie s  were f s m d 6 Fasrily Dasypodidae? Basypas  ̂ 5 0

Order Lagomorplm ■=> Haresj, ra b b its ,  and p ikas a A to t a l  of 170 

specimens were esamined® no c a rie s  were fomdo Family Ochotonidaes 

Ochotona„ 20s Family lep o rid ae : le p m , 50: Romerolagus» 10; gylm lagtss„ 70; 

O rrctolagns n 10; Brachylagnsa 10,

Order S to d en tia  «• lo d e n ts , A t o ta l  o f 1 ,3 5 1  specimens were ■: 

examined and no d en ta l c a r ie s  were fo m d . Family AplodontiSae t A plodontia, 

2 ; Family S e iu rid ae i S c in rn s, 58% fam iasein ras, 1 0 ; Mamotao 1% Cmomys,

4 | G l te l ln s , 118; Entamias, 33% Olancomys, 2; Family Geomyidaeg 

Ihorflsmysn 105; Family Heteromyidaes Perognathns, 150% Hlnodoays, 200;

Family C astor!daes C asto r, 3; Family C ricetidaeg Eeithrodontotatysa 25; 

Peromyscns, 200; Baiomys, 1 ; Onychomys, 100° Sianodon, 55s Heotom ,

200; C rioe tns, 4; Clethriomomys, 4; Ondatra, 2; M icrotns, 38; Family 

Miaridaei R attas  a 5 | Mns, 20g Family Zanodidaes Zapns, 3; Hanaeozanns, 2; 

Family Cam idaes Cayia, 3; Family Ere th is  ontidaes E re th izon , 3, ■; ■

- Order Carnivora — C arnivores, 997 specimens were examined and

19 o f  these  had. carious le s in n s ,  D iis i s  approxim ately 1 ,9 #  of the t o t a l ,  

17 bears had den ta l c a r ie s  ou t of a t o t a l  o f 125 emmined. Of these  17 

carious b ea rs , 3 were S e le aa rc te s , 11 were Ursus, and 3 were E uarctos,

Hie o th er two carious carn ivores were two ' specimens o f Hasua n a ric a  n a r ie a . 

Family Camidaes Canis, 70s Alonex, 20; Vulp.es, 20; Hzwyon , 2 0 ;

Busicyoa, 5g Chrysocyon0 3g N yctergutes, 10; Speothos, 5 | Csgg, 15;

Lycaon, 15g Family Ursidaes • S e len arc to s, 7s Ursus, 64| E uarctos, 33; - '

T h a la re to s , 21; Family Procyoaidaes B assa riscu s , 27; Procyon, 30; Hasua, 

100s Potos, 12s B assaricyoa, 5 s A ilu ru s , Ig Family M ustelidaes Mas t e l a ,

20; Ivfartes, 18; Charronia, 4 . Gal e ra , 7; C rison, 2$ Z ^ J J a ,  2; P oecilogale



:2j,.,QiilOg 4 1 M ellivoragi 2g. M0l e s r -B? 1? Yaxideag 12| H .e lie tis s, %

M ephitis, 1.10? S p ilo g a les, 60? GpnepatusP 94? 10? Aonyxg 10? ■

.& hydrag 10? S’am.ily V iverridaes Poianag 2?' G enetta9 T iTerrioM la, 7 1 

V iV errag 10? Q ivettie ti@ , ^ ; H aM inia9 6? A rG togalidlag 21 'Paradoxuntsg 2 | 

Pagumag $? A ro titie tlS g  4? 0ynogale9 1? O a lid jag 1? H erpestesg l0 | A tilaXg 

2? Mangosg' 2?' O rossarehusg 4? Family Hyaenidaes Oroemtag 20? Family F e ll” 

dael  F e liS g 24? Panthora9 .lOo-: . - • ■ ' ■. ■

Order P e r ls s o d a c ty la  => Odd=tded un g u la teso  fh.re© speoimens were 

examined?, no d e n ta l c a r ie s  were found<, Fam ily Squidaeg .lquus8 5° ;

Order A rtibdaety la , ■= W en-toed ungulatesb A, t o t a l  of specimens 

were examined and no den ta l ■caries were f  eund» ■ Family;:fayassuf||.a'e8 . 

.'fayassUg 10? Family Oervldaes Oervus9 2? Odepolleus9 9? Mazainaa: 1? Family 

S iltilo e ap rid a ©8 A n tilocapras :1? Family Bovidaes Bqss 4? W ls? 6 o



DISCUSSION

Of the  t o t a l  o f 3,, 243 speetiieas o f w ild” taken, niaatoals which were 

exarined^ only n in e te m  (0t,58%) had d en ta l c a rie s  0 These find ings are  

sm m arized in  Table 1* iHtas i t  i s  e v id m t th a t  dental, c a r ie s  a re  prac­

t i c a l l y  n o n ex is tsn t in  wild mammals0 S ap ris in g ly  eno'ogh a l l  n ineteen  

th a t  d id  have c a r ie s  were in  the  Order Carnivora and seventeen o f these  

were bears  o H all (1945) has p rev io u sly  rep o rted  on th e  o ccw re iee  o f c a r ie s  

in  bearso Table 2 shows H allos find ings and l i s t s  th e  fin d in g s  in  the 

p re sen t study fo r  comparative purposes*.:

The . o th e r  two specimens w ith c a r ie s  were both coatim m dis .(Hasua 

.n ariea  n a r ic a ) 5 Fasiily Procyonidaea: A to t a l  o f 1 0 0  specimens o f la su a  

were eaamined in  the course o f th is  study  and only th ese  .two, b o #  from 

C o sta 'S ica , were fo w d  to  have c a r ie s  q

- t o  extensive, survey o f  the l i t e r a t u r e  has revealed  only one o th e r 

in ten s iv e  study o f  the  in c id en c e ' of c a r ie s  in  w ild mawnalso H all (1940). 

rep o rted  th a t  an la m in a tio n  o f 3,401 w ild -taken  dnsee'tivores revealed  

no incidence of .den ta l c a r ie s ,  '.

A study o f th e  sea o t t e r  (Enhydr a  Itrfcris) revealed  th a t  i t  has a 

high incidence o f den ta l c a r ie s  in  i t s  molar teeth* The m olar te e th  o f 

th is  mammal a re  n o t c h a ra c te r is t ic  o f m uste lids, b u t a re  bm odont in  form. . 

l i e  n o rth e rn  sea o t t e r  has more ca rie s  than the southern species and i t  

i s  be lieved  th a t  these  ca rio u s . le s io n s  a re  due to the  d if f e re n t  molar 

too th  form and. to  d ie t  (Murie and Sehefferg 1959). No c a r ie s  were fom d  

in  the t e n .specimens of IMiydra examined in  th is  study .

■ . • "■ 28 '



P re se a t S te iy H all (1940)

•te’der
Noa

Ehmmned
Ho, With 

C aries '%
Ho,

$ka.Biined
Mo, W ith 

Caries %

E arstspalia 10 • 0 0 =

lhsecti.yora 43 0 o ■ 2,256 © 0

O hiroptera 631 0 . o' . = =

Edentata 5 0 0

Lagomoxpha "170 0 0 ^ ■ ■■

lo.deatSa .1,351 0 0 ** =•'

Carnivora 997. 19 1.9" 3,401* 0 0

Perissodactyla . 3 0 0 «» -

A rtio d aety la 33 0 0

Other thaa bears

fa b le  l c E esiilts  o f p re se n t study and o f H allos (1940), ■
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H all (1945) P resen t study

HdV Bo» w ith . No0 ' No a w ith  .
tem iined Caries ^ I&amined C aries

Itm retos 195 6 3.0 33 3 9.0

Ursns 165 3 1 . 8 64 1 1 17.0

; 16 0 0 . 0 21 0 0 . 0

ie le n a r o to s . ~ • . «=, 7 3 43,0

TOTAL 376 9 2  .4 125 17 13.6

fab le  2# A coBparison o f d en ta l c a r ie s  in  h e a rs  (U rsidae) between the  
re p o rt of H all (1945) and the  p re sen t study«
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• $lie .q 'uestioa; m ow-arises as to  why d e a ta l c a r ie s  a re  a p p a rm tly  . ' 

extrem ely tmcoBmoB. in  idJLd itBmroals i a  gesaeral aad why they do ocetar 

w ith some frequency in. bears „ Qae fa c to r  th a t  may p la y  a "rery im portant '■ 

.ro le  is.,'.the. f a c t  th a t  the l i f e  expectaacy of most mammals i s  extremely 

shorts .'For exm ^le^ W tthew s (1952) re p o rts  .titat' i a d iv i ia a l  shrew s. .

, (Family B ise c tito ra )  l iy e  ahont. fo a r te m  to  s ix teen  moaths 0 • The average 

l i f e  eqoectaney fo r  aaay sm all ro d aa ts  i s  from eighteen  to  trmtywtwo 

moaths.e Thias i t  i s  prohable t h a t  death  often..ocears^ before dental, c a r ie s  

' have' had am o p p o rtis iity  t o  d©Telop0:, : .

I t  does n o t appear to  be l ik e ly  th a t  c ro w  s t r a c t  m e i s  am ism* 

portsm t e.0asM@ rat2.oa im , p re d ie tia g  the presence o r abseace o f  d en ta l 

ca rle 's« I h l l e  i t  i s  t r a e  th a t  both bears and ran  have molars o f the 

. .bunodont type,, th a t  i s ,  w ith  low, rp w d ed  c ro w s, i t  i s  a lso  tra e  th a t  

c e r ta in  .types; o f molars a re  found in. o th e r  groups (SM-dae, Tayassmdae, 

aad c e r ta in  Eodentia) w hereia d e a ta l c a r ie s  a re  n o t fom d„ Fwther^, n o t 

a l l  kinds o f  bears have d e i ta l  ca rie s  01 , , ■ '

There appears to be' a much b e t te r  c o rre la tio n  between the incidence 

o f den ta l c a r ie s  and .diet, .Bears ...are notorio iasly  fond o f honey and o th e r 

sw eetsa The bears aam ined  .w h i#  had .den ta l c a r ie s  a re  ones which m=> 

hab ited  areas idiere honey i s  o b ta in ab le . The p o la r  b e a r  ( Thalareto s ) 

i s  s t r i c t l y  caraivorons and has no opportun ity  to e a t honey and, as, s h o w " 

above, had. no d en ta l ■ c a r ie s  „ From the  moment o f b i r th  the  yomg mammal 

begins to  le a m  the food h a b its  o f  i t s  p a re n ts . As a r e s u l t  of th is  

p ro cess , , :g « e ra tio a  a f t e r  generation., o f - a sp e c if ic  mammal follow s the 

same b as ic  d ie t .  I f ,  as in . the. case o f  the  b ears , i t  learns^ to e a t honey, .

mailto:e.0asM@rat2.oa
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then i t  becomes su scep tib le  to  c a r ie s  because I t  ea ts  more foods th a t  

a re  r ic h  in  sugar than do o th e r  mammals» A no tab le  exception to  th is  

appears to  be the  f r u i t  and n e c ta r -e a tin g  bats* Presumably th e i r  diet^ 

r ip e  f r n i t s  of ra rio n s  types and n e c ta r  o f  flow erss i s  r ic h  in  sugars 

■ y e t  no ca rie s  were found in  th e  231 specimens examined fO-lossophaga* 

C hoeronycteris, A rtibens, and Leo fo n y c te r is ). As s ta te d  before^ sev era l 

specimens o f G-losso-phaga had dark colored te e th  b u t I  could f in d  no 

evidence o f d en ta l c a r ie s 0 .

" Hie two specimens of coatimundis (Hasna n a r ic a ) vriich d en ta l • 

c a r ie s  a re  worthy o f sp ec ia l n o te , F i r s t s the molar e ro w  p a tte rn s  o f 

Masna a re  b e s t  c la s s i f ie d  as btmodont,,, w ith  low, rounded cusps. Secondly^ 

only two o f a t o t a l  o f 1 0 0  specimens examined contained c a r ie s s a rela^> 

t iv e ly  low incidence. F in a l ly , . the  d ie t  of the eoatim m di i s  g en era lly  

osmivorous co n s is tin g  c h ie f ly  of f r u i t s  and b e r r ie s  (H all and Kelsons 

1958) <, Both o f the  specimens th a t  had c a r ie s  were taken in  the same re=» 

gion o f Costa B ica, Perhaps the Hasna popu la tion  in  th i s  reg ion  has 

•'lea rn ed  to feed on foods stieh as i ro p ic a l  f r u i t s  and b e r r ie s  th a t  are  

much r ic h e r  in  sugar than a re  the  foods u su a lly  eaten  by th is  sp ec ies .

Thus in  sism ary i t  appears th a t  the reason f o r  the  low incidence 

, o f d en ta l c a r ie s  in  >rild mammals i s  the  r e s u l t  o f sev e ra l fa c to rs  $ ( 1 ) 

many a re  so sh o rt- liv e d  th a t  ca ries , do n o t have an  o p p o rtm ity  to  develop 

and ( 2 ) in  those th a t  a re  medium to  lo n g -liv ed  d ie t  appears to  be more 

im portant than to o th  s tru c tu re .  Caries appear to be more the r e s u l t  o f 

a. d ie t  h igh in  sugars. The food p references of an animal may have a 

.. g enetic  b a s is ' o r  may re su lt, from le a rn in g  from the' p a re n ts . The g en e tic
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fiaestion has bem  e s^ e rim ea te i. 's ith  i a  the  lab o ra to ry  s a t i s f a c to r i ly  

but the key to th is  has n o t y e t  been discovered (Sopmaesg 1955),

When the  f in a l  answer to d en ta l c a r r ie s  has bem  found i t  w i l l  

probably be a m atter o f b a s ic  d ie t  and n o t too th  c ro w  s tru c tu re . Tooth 

c ro w  s tru c tu re  seems to  be m erely a m odifica tion  in  mammals to  a id  them 

in  chewing th e  food o f th ^ i r  p a r t ic u la r  d ie t .  Although many questions 

remain concerning th e  problem o f .d ie t  and den tal c a rie s  in  m id  animals^ 

th is  study c le a r ly  in d ic a te s  th a t  th ese  mammals which e a t  d ie ts  r ic h  in  

carbohydrates a re  more su scep tib le  to  d e n ta l ca rie s  than those th a t  do 

n o t. ' .
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