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Tooth extraction is not an acceptable
technique to age live ungulates

By Marco Festa-Bianchet, Pierrick Blanchard, Jean-Michel Gaillard,

and A. J. Mark Hewison

Nelson (2001) recommended that researchers
extract an incisiform canine from deer captured for
ecological and management studies. We contend
that removing a biting tooth from an ungulate may
have negative consequences. Clearly, accurate
information on the age of marked individuals is
extremely useful. Ungulate populations are strong-
ly age-structured, and age has major effects on
behavior, reproduction, and survival (Gaillard et al.
2000). Indeed, little is known about age-specific
reproduction and survival of free-ranging white-
tailed deer (Odocoileus virginianus) because few
studies of this species (Nelson and Mech 1990,
Ditchkoff et al. 2001) have monitored a sufficient
sample of marked, known-age individuals. Unfor-
tunately, it is impossible to accurately age deer >4
years old by any method other than counting the
cementum annuli. While most studies have
employed this technique to age dead ungulates
(Aitken 1975, Hamlin et al. 2000), Nelson (2001)
suggests extraction of biting teeth from live deer.
The removal of a biting tooth may reduce bite size,
which could affect food intake and hence reduce
mass gain, reproduction, and possibly survival of
monitored deer. Until this technique is shown to
be harmless, tooth removal also raises important
ethical questions.

Like other ungulates, white-tailed deer have 6
incisors and 2 incisiform canines that are used to
clip vegetation. It is reasonable to assume that if
one of these teeth is removed, the average bite size
will be reduced, by a proportion that will likely
vary according to food type (Gordon et al. 1996). To
compensate for the lowered intake, deer will have
to increase either the biting rate or the time spent
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foraging. Red deer (Cervus elaphbus) increased
time spent chewing and modified their intake rate
in an attempt to compensate for reduced chewing
efficiency associated with changes in morphology
of cheek teeth (Pérez-Barberia and Gordon 1998).
Individuals experiencing difficult winters, or lactat-
ing females, may be unable to make up for the lost
biting efficiency (Gordon et al. 1996, Ruckstuhl and
Festa-Bianchet 1998, Iason et al. 1999, Gedir and
Hudson 2000). Browsers such as white-tailed deer
may be less affected by removal of an incisiform
canine than grazers such as bison (Bison bison) or
mountain sheep (Ovis spp.) (Shipley et al. 1999),
but one cannot simply assume that deer do not
need all of their teeth. In addition to browsing,
white-tailed deer also graze (Meyer et al. 1984).
When grazing, one missing tooth will likely
decrease bite size more than when browsing.
Because information on age of marked individu-
als is extremely useful (Gaillard et al. 2000), uncriti-
cal acceptance of tooth extraction may encourage
its use with other ungulates. Nelson (2001) stated
that tooth removal did not lead to permanent injury
and that >90% of deer from which he removed one
or more teeth survived at least 1 year. He did not,
however, compare age-specific survival of deer
with intact incisor bars and deer with missing
teeth. It is particularly worrisome that when the
attempt to remove a canine resulted in tooth break-
age, another canine was pulled, doubling the loss of
biting surface. In rare cases, 3 teeth were pulled
from the same deer. Even if the central 2 or 4 inci-
sors did most of the biting, it seems unlikely that a
deer with 5 teeth will have the same feeding effi-
ciency as one with 8 teeth. Because the effects of
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a reduction in bite size may be important but subtle,
monitoring short-term deer survival may be inade-
quate. The missing tooth (or teeth) may have a
strong effect on older deer: tooth wear is often sug-
gested as a proximate cause of senescence in
cervids (Skogland 1988, Gaillard et al. 1993). Before
tooth removal is accepted as an harmless aging tech-
nique, we need comparative data on seasonal mass
changes, reproduction, and long-term survival (par-
ticularly through the senescent stage) of animals
with all of their teeth and with some teeth removed.

Wildlife biologists must adhere to a high standard
of ethics in the treatment of study animals. Most
journals (including the Wildlife Society Bulletin)
and funding agencies require that studies undergo
review by an animal care committee before being
considered for funding or publication. We submit
that tooth extraction from live wild ungulates can-
not be considered as ethical practice (Stamp
Dawkins and Gosling 1991) and should not be
done as part of routine studies. Further, until the
technique is shown to be truly harmless, it risks
introducing flaws to long-term studies that may be
greater than the problem of not knowing the exact
age of adult animals. The onus falls upon those who
advocate this procedure to demonstrate that it has
no harmful consequences and does not contravene
accepted ethical guidelines.
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