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COMPARISON OF THE CAPABILITIES OF DUGONGS AND
STEST INDIAN MANATEES TO MASTICATE SEAGRASSES

Modern members of the two families of sea cows, the dugongs (Dugongidae)
and manatees (Trichechidae), have solved the problem of tooth wear very dif-
ferently. The six to eight cheek teeth thar manatees (Trichechui spp.) have in
each jaw quadrant (Fig. 1) are replaced horizontally in an apparently l imitless
monophyodont series of supernumerary molars through<lut much or all of each
animal's l i fe (Domning and Hayek i984). In addition to their tusks (upper
second incisors), which are not used ro masticare food, dugongs (Dagong dugon)
have simple peglike molars, the enamelled crowns of which are degenerate
and quickly wear away (Fig. 1). The last two molars exhibit root hypsodonty,
and these ever-growing cylinders of dentine consrirure the entire cheek den-
tit ion of old adults (Marsh 1980). It has been assumed that these flar-crowned
teeth are not very efficient at grinding plants and that they were "originally

favored by selection only as an alternative to no reerh ar all" (DomninF, 1982).
Although both dugongs (Anderson 1989, Preen 1995) and manatees (Pow-

ell l97tl) are occasionally deliberately carnivorous and eat epiphytes and in-
vertebrates incidentally (Spain and Heinsohn 191 3, Harrman 1979, Marsh et
a/. 1982, O'Shea et al. 199I), sirenians are primarily aquaric herbivores. Fior-
ida manatees,'frichechu-r nan.it/./r /atiroslris, eat more than (r0 species of fresh-
water, marine, and terrestrial food plants (Hartman 19J9, Reynolds and Odell
199I). In contrast, dugongs are essentially seagrass specialists (Johnstone and
Hudson 1980, Marsh et tt/. 1982). Manarees also eat seagrasses (fJartman
1979), including some of the same genera rhat are eaten by dugongs.

\We hypothesized that their much more elaborare denririon would enable
manatees to masticate seagrass inro smaller pieces than dugongs can. This
might be one of the factors enabling Florida manatees to breed earlier (2-l
rather than 9-10 yr) and more often (2.5 rarher rhan 3-5 yr) rhan dugongs
(Marmontel 1995, Marsh 1991, O'Shea and Harrley 1991, Reid er al. 1991).
In this study, we compare the fragment size of the stomach contents of man-
atees and dugongs feeding on rhe same genera of seagrasses and conclude that

-

I;igare l. Drawing of upper mouthparts of adult dugong (left) and adult Florida
manatee (r ight) showing horny plate (top of f igure), molar reeth, and palate. Note thar
manatee has l ive teeth in r ighr upper jaw (leit  in f igure) and six reeth in the lef i  jaw,
presumably because i t  had recently lost the r ight anterior tooth. Inset shows that
maxil la of dugong ( i)  is much more downwardly del lected than that of manaree ( i i ) .
This dif ference in deflect ion makes dugongs virtual ly obl igate bottom feeders in con-
trast ro manarees which feeds throughout warer column.
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Body Length (m)

Figare 2. Mean lengths of 60 seagrass leaf fragmerts ir_crm stt,nr.t i i rs oi l0 indi-

vidual dugon gs (Dagon[ dngoz) of various body lengths f-rom Quecnsl.rn.]  .rn. j  10 Florida

^ur-rur"rr, Trirbechai'nt)natus /atirostri.r. Corresponding clata from hrc l "'.;':-i!tti ,tt,ltl

( . / tui  f foir Puerto Rico included fbr comparison. However, fewcr ( lo. l- .  "  .  . : ' I r . i --

ments were available fbr the three Puerto Rican manatces'

c o n t r a r y  r o  o u r  h y p o t h e s i s , . l u g o n g s  m a s t i c a t e  s e a g r a s s e s  r n t r ' . r . - t l : t : . . i r r r l y

smaller fragments than manatees do-

We selected the stomach contenrs of 10 Florida manattts ir t tr l  i ( t  . l r-r, lotrgs

fbr study based on the results of quanti tat ive analyses of thcrr t i rrn.r. i l rr l - i rxtd

stomach contents (Marsh et a/.  1982; Beck, unpublisl"red datar. Fivt rrr. l rvr. ir tals

of each species had been f-eeding <tnHalodule and l ive on' l ' f t t f t- ; . ; t , t  
- I ' l tc 

s'rn'r-

ples were label led with random numbers so that thev coLrld L.:t  cxanrirt tcl

without knowledge of the speci l ic identi ty of the animals f ion'r shich t lro'

came. The length and width of 60 identi f ied leaf f iagments trom each stomacli

were  measufed  to  the  neares t  0 .1  mm wi th  an  eyePic r  mic r t ,mr tc r '  Th is  sample

size was shown to be robust on the basis of a pi lot study. In addit i<ln, the

length and width of 60 f iagments of rhizome wefe measured from each oi the

su.iple, from dugongs and Florida manatees that had been eating Halttdt/e.

Theie were almost no rhizomes in the samples from dugongs or manattcs that

had eaten Tbalassia.

The effect of sirenian species and seagrass genlrs on the average length and

^verage width of stomach contents was tested using analysis of variance' Si-

renian species and Seagfass genus wefe I ixed factors; the response was the mexn

frug-ent size per inJividual sirenian, because we assumed that t l .re sizes of

fragments within a single animal would nor be independent'

bomning (1982) observed that the denti t ion of adult manatees from Florida

3 l . ro 'J
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Despite its simple dentit ion, the dugong is clearly as effective at masticating
seagrasses of the genera Thalassia and Ha/odule as the Florida manatee. How-

ever, this does not necessarily mean that the teeth of dugongs are as effective
as those of manatees in masticating seagrasses. The dentit ion of both dugongs
and manatees is only part of their mastic^tory appar^tus. Members of both

sirenian families have well-developed horny pads at the front of the mouth
(Fig.  1;Mur ie 1872,  Gohar l9 t1) . In  addi t ion,  the palate of  the dugong (but

not the Florida manatee, Fig. 1) is modified into regions of horny papil lae and
folds (Marsh and Eisentraut 1984) that may assist in mastication. Thi-rs, the
sizes of the fragments in sirenian stomachs reflect the relative effectiveness of
their entire masticatory apparatus rather than rhe teeth per se.

Of course, our results reveal nothing about the relative effectiveness of du-
gongs and Florida manatees at masticating forage other than the seagrass gen-
era Thalassia and Halodule. Domning (1982) suggested that the manatee's
elaborate system of molar replacement evolved in response to the tooth wezrr
caused by sil iceous phytoliths in the true grasses (Gramineae). lbgether with
i ts  more hor izonta l  mouth (F ig.  l ) ,  the more e laborate dent i t ion of  the Flor ida
manatee may be one of the factors enabling it to exploit a n'ider variety of
food plants than the dugong. IIowever, both dugongs ancl Florida manatees
clearly masticate seagrasses efTectively.
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