
Anatomy and pathology of wildlife and zoo animals 

still are of great interest in world scientific research. 

Knowledge of anatomical features in wild animals cre-

ates opportunities for comparative analysis with the 

anatomy of domestic animals and humans. Also, a 

better understanding of the anatomy and physiology 

of wildlife will allow a better understanding of wildlife 

diseases. Numerous studies have been carried out in 

Romania on the anatomy and pathology of wild ani-

mals (1, 3-6, 10, 11), but these studies cover only a 

small part of the wildlife present in this geographical 

area, given the biodiversity of wild animals.

Carnivores of the Ursidae and Mustelidae orders 

play an important role in Romanian wildlife but the 

studies concerning these species are scarce. More da-

ta about the anatomy of these species of cynegetic in-

terest need to be obtained before performing compa-

rative anatomy studies. Also, in case of litigations, fo-

rensic medicine requires the identification of an animal 

based on its anatomical particularities (e.g., dental 

print) (12, 13). The study of the dental print in mam-

mals has an increased value for both dentition expe-

rimental medicine and forensic medicine (9, 12, 13).

Mammals have the most evolved dentition, of the 

heterodont type, which means they have more cate-

gories of teeth. The number, size, order and shape of 

the teeth vary from species to species, which is the 

reason why it is considered a taxonomical criterion 

(especially in fossils) (2, 7, 8).

The aim of this study is the comparative analysis of 

the dentition in the bear, the badger and the otter, 

three species of cynegetic interest in the Romanian 

area, in order to obtain new information necessary to 

identify the species in forensics, anatomy research or 

other scientific studies.

MATERIAL AND METHOD

The study was performed on four bear, four badger 

and three otter skulls, which are common species of 

cynegetic interest. The bones originated from the de-

partment's collection as well as private collections.

The skulls belonged to adult animals, and the cha-

racteristics of each species' dentition were described 

according to dental categories. A calliper and a com-

pass were used for measurements. The collected data 

were then grouped for each species and dental cate-

gory in order to obtain the average dimensions. Follo-

wing measurements, photographs of the dental ar-

ches were taken.

 Dentition is specialised in the case of Ursidae and 

Mustelidae due to their main morphological compo-  

nents and feeding habits. Bears lack the superior and 

inferior carnassial teeth. Bear dentition is also not ty-

pically carnivorous because the molars do not have 

sharp crests during their growth, which is the case 

with canids and felids. Among mustelids, the otter and 

the badger skulls were studied. In these species the 

molars are tuberculated, specific for the omnivore 

nutrition.
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 Dentiția este specializată la carnivorele ordinelor 

Ursidae și Mustelidae în corelație cu tipul de alimen-

tație. Urșii nu au dinții carnasieri superiori și inferiori. 

Dentiția ursului nu este, de asemenea, tipic carnivoră, 

deoarece molarii nu au crestături ascuțite în timpul 

creșterii lor, ceea ce apare în cazul canidelor și felide-

lor. Dintre mustelidele, au fost studiate craniile de vi-

dră și viezure. La aceste specii, molarii sunt tubercu-

lari, specifici nutriției omnivore.

Cuvinte cheie: formula dentară, amprenta 

dentară, craniu, arcade dentare
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RESULTS AND DISCUSSION

Ursidae dentition

The bear is a heterodont, diphyodont, brachydont 

and anisognatic animal. The deciduous dentition con-

sists of 32 teeth with the formula: I 3/3, C 1/1, M 4/4. 

The permanent dentition includes 42 teeth: I 3/3, C 

1/1, P 4/4, M 2/3. The incisors aren't specialised and, 

typically in adults, just a single premolar actually per-

sists, which is P4, larger than the others. Bear denti-

tion is not that of a true carnivore, because the molars 

lack the sharp crests that exist in canids and felids. 

Bears also do not have superior and inferior carnassial 

teeth. 

Fig. 1 Maxillary arcade teeth in bear. I - incisor; 

C - canine; PM - premolar; M - molar (original)

Fig. 2. Incisors and canines in bear (original). 

1- incisors; 2-canines

  All molars have suffered, throughout the evo-

lutionary process, morphological modifications, due to 

omnivore nutrition and to adapting to a more active 

chewing process (Fig. 1, 2, 3).

Fig. 3. Mandibular arcade teeth in the bear (original). 

I - incisor; C - canine; PM - premolar; M-molar

Mustelidae dentition:

Within this family, the otter and badger skulls were 

comparatively studied, showing the following dental 

formula (Fig. 4A, 4B):

Table 1

Dental formula in otter and badger

In both species the teeth have similar characteris-

tics, such as all molars being tuberculated, specific to 

the omnivore nutrition. Otters have an additional pre-

molar on the maxillary arch, as compared to badgers. 

The first premolar (P1) is the most reduced in this spe-

cies and it has a special topography, being located at 

the medial side of the canine tooth. Adjacent to the last 

premolar, the first superior molar is much more volumi-

nous in badgers than in otters. Tooth conformation on 

the mandibular arch is similar in the two species. 

Following measurements, some average values 

were obtained, which can be used to appreciate dental 

prints of these species.

In the badger, the measurements show that the 
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average width of the upper incisor arch is 1.5 mm and 

the distance between the upper canine tips is 21.5 

mm. The maximum length between the incisor plier, at 

the last molar is 5.7 mm, and the maximum width of 

the upper molar arch at the first tuberous molar level 

is 3.7 mm. It is concluded that the ratio between the 

maximum length from the incisor plier tooth to the last 

molar and the maximum width of the upper molar ar-

cade at the level of the first tubercular molar is 1.54.

 

 

Fig. 4. Upper dental arch in otter (A) and badger 

(B). I-incisors; C-canine; PM premolars; M-molars  

(original) 

CONCLUSIONS

In bears, all molars are tuberculated. This charac-

teristic appears to be due to the omnivorous nutrition. 

Ursids have four premolars, but the number is not con-

stant because in the case of permanent dentition two 

or three premolars can disappear. The superior and in-

ferior carnassial teeth are absent. Bear molars have 

suffered morphological modifications due to their ac-

tive mastication process. The otter and the badger 

have bunodont molars. Between the two species of 

mustelids some sizeable differences occur in their 

dental formula. The otter has an additional superior 

premolar as compared to the badger. This premolar 

has a specific topography, being located on the medio-

caudal side of the canine tooth. Another difference 

between the otter and the badger is that the last supe-

rior premolar and the one before it are much better re-

presented in the latter. The measurements performed 

on the badger and otter skulls set some average va-

lues based on which the identification of the dental 

print of these species could be performed in a straight 

forward manner.
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