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�V�P�D�O�O�� �U�L�G�J�H�� �D�W�� �W�K�H�� �H�G�J�H�� �R�I�� �L�W�V�� �P�H�V�L�D�O�� �V�X�U�I�D�F�H��
���)�L�J�X�U�H�� �������7�K�H�� �V�X�S�H�U�L�R�U�� �F�D�Q�L�Q�H�V�� �D�S�S�H�D�U�H�G��
�V�W�U�R�Q�J�H�U�� �W�K�D�Q�� �W�K�H�� �O�R�Z�H�U�� �R�Q�H�V���� �W�K�H�L�U�� �U�R�R�W�V�� �E�H�L�Q�J��
�W�Z�L�F�H���D�V���O�R�Q�J���D�V���W�K�H���F�U�R�Z�Q�����2�Q���W�K�H���G�L�V�W�D�O���H�G�J�H����
�Q�H�D�U�� �W�K�H�� �F�L�Q�J�X�O�X�P�� �W�K�H�� �F�D�Q�L�Q�H�V�¶�� �F�L�U�F�X�P�I�H�U�H�Q�F�H��
�Z�D�V�� �Y�L�V�L�E�O�\�� �L�Q�F�U�H�D�V�H�G���� �7�K�H�� �F�D�Q�L�Q�H�V�� �Z�H�U�H�� �O�H�V�V��
�W�L�W�O�H�G�� �R�Q�� �W�K�H�� �Y�H�V�W�L�E�X�O�D�U�� �V�X�U�I�D�F�H���� �W�K�H�L�U�� �F�U�R�Z�Q��
�E�H�L�Q�J�� �O�H�V�V�� �R�X�W�Z�D�U�G�V�� �L�Q�F�O�L�Q�H�G���� �,�Q�� �R�F�F�O�X�V�L�R�Q���� �W�K�H��
�O�R�Z�H�U�� �F�D�Q�L�Q�H�� �L�V�� �S�O�D�F�H�G�� �L�Q�� �I�U�R�Q�W�� �R�I�� �W�K�H�� �X�S�S�H�U��
�F�D�Q�L�Q�H���� �Z�K�L�F�K�� �L�Q�� �W�X�U�Q���� �V�L�W�V�� �Q�H�[�W�� �W�R�� �D�� �V�P�D�O�O��
�G�L�D�V�W�H�P�D���� �7�K�L�V�� �G�L�D�V�W�H�P�D�� �V�H�S�D�U�D�W�H�V�� �W�K�H�� �O�R�Z�H�U��
�F�D�Q�L�Q�H���I�U�R�P���W�K�H���I�L�U�V�W���S�U�H�P�R�O�D�U�����)�L�J�X�U�H����������

�$�F�F�R�U�G�L�Q�J���W�R���W�K�H���D�Q�D�W�R�P�L�F�D�O���U�X�O�H�����R�Q���H�D�F�K���D�U�F�K��
�W�K�H�� �S�U�H�P�R�O�D�U�V�� ��Dentes premolares���� �D�Q�G�� �P�R�O�D�U�V��
��Dente smolares���� �Z�H�U�H�� �F�O�D�V�V�L�I�L�H�G�� �L�Q�� �P�H�V�L�R��
�G�L�V�W�D�O�� �G�L�U�H�F�W�L�R�Q�� ���U�R�V�W�U�R���F�D�X�G�D�O���� �L�Q����
�S�U�H�F�D�U�Q�D�V�V�L�D�O�V���� �F�D�U�Q�D�V�V�L�D�O�� �R�U�� �V�H�F�W�R�U�L�X�V�� ��dentes 
sectorius���� �D�Q�G�� �S�R�V�W�F�D�U�Q�D�V�V�L�D�O�� �� �R�U�� �W�X�E�H�U�F�X�O�R�V�L�V��
�W�H�H�W�K�����)�L�J�X�U�H�������������7�K�X�V�����W�K�H���O�D�V�W���X�S�S�H�U���S�U�H�P�R�O�D�U��

�W�R�R�W�K���Z�L�O�O���E�H���G�H�V�F�U�L�E�H�G���D�V���X�S�S�H�U���F�D�U�Q�D�V�V�L�D�O���D�Q�G��
�W�K�H�� �I�L�U�V�W�� �O�R�Z�H�U�� �P�R�O�D�U�� �W�R�R�W�K�� �D�V�� �O�R�Z�H�U�� �F�D�U�Q�D�V�V�L�D�O��
�W�R�R�W�K���� �7�K�H�V�H�� �W�H�H�W�K�� �Z�H�U�H�� �W�K�H�� �O�D�U�J�H�V�W�� �V�K�H�D�U�L�Q�J��
�W�H�H�W�K�� �R�Q�� �E�R�W�K�� �G�H�Q�W�D�O�� �D�U�F�K�H�V���� �7�K�H�V�H��
�F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�� �D�U�H�� �V�L�P�L�O�D�U�� �W�R�� �W�K�R�V�H�� �R�I�� �G�R�P�H�V�W�L�F��
�G�R�J�V�� ���%�D�U�R�Q�H�� ������������ �(�Y�D�Q�V�� �D�Q�G�� �G�H�� �/�D�K�X�Q�W�D��
�������������� �(�[�F�H�S�W���W�K�H���O�D�V�W���W�Z�R�� �P�R�O�D�U�V���� �G�X�H���W�R���W�K�H�L�U��
�E�O�D�G�H�� �O�L�N�H�� �S�D�W�W�H�U�Q���� �V�O�L�F�L�Q�J�� �D�Q�G�� �F�K�D�S�S�L�Q�J��
�I�X�Q�F�W�L�R�Q���� �R�Q�� �H�D�F�K�� �D�U�F�� �D�O�O�� �W�H�H�W�K�� �K�D�Y�H���D�F�K�L�H�Y�H�G���D��
�S�H�U�I�H�F�W�� �V�H�F�R�G�R�Q�W�� �W�\�S�H�� �R�I�� �G�H�Q�W�L�W�L�R�Q���� �,�Q�� �G�R�J�V����
�G�H�F�L�G�X�R�X�V�� �G�H�Q�W�L�W�L�R�Q�� �L�Q�F�O�X�G�H�V�� �R�Q�� �W�K�H�� �X�S�S�H�U�� �M�D�Z����
�E�H�V�L�G�H�V�� �W�K�H�� �L�Q�F�L�V�R�U�V���� �W�Z�R�� �S�U�H�F�D�U�Q�D�V�V�L�D�O�V���� �W�K�H��
�F�D�U�Q�D�V�V�L�D�O�� �D�Q�G�� �R�Q�H�� �S�R�V�W�F�D�U�Q�D�V�V�L�D�O�� �R�U��
�W�X�E�H�U�F�X�O�R�V�L�V�� �W�R�R�W�K���� �7�K�H�� �O�R�Z�H�U�� �M�D�Z�� �L�Q�F�O�X�G�H�V��
�W�K�U�H�H�� �S�U�H�F�D�U�Q�D�V�V�L�D�O�V�� �D�Q�G�� �R�Q�H�� �F�D�U�Q�D�V�V�L�D�O�� �W�R�R�W�K��
���%�D�U�R�Q�H�� �������������� �,�Q�� �W�K�H�� �G�H�F�L�G�X�R�X�V�� �G�H�Q�W�L�W�L�R�Q�� �W�K�H��
�I�L�U�V�W�� �S�U�H�P�R�O�D�U�� �L�V�� �V�R�P�H�W�L�P�H�V�� �G�H�V�F�U�L�E�H�G�� �D�V�� �D��
�S�U�H�F�X�U�V�R�U���� �O�D�F�N�L�Q�J�� �W�K�H�� �S�H�U�P�D�Q�H�Q�W�� �W�R�R�W�K��
���9�H�U�V�W�U�D�H�W�H�� �D�Q�G�� �7�V�X�J�D�Z�D�� �������������� �E�X�W�� �L�Q��
�D�F�F�R�U�G�D�Q�F�H�� �Z�L�W�K�� �W�K�L�V�� �S�D�S�H�U���� �U�D�W�K�H�U�� �L�W�� �V�K�R�X�O�G�� �E�H��
�F�R�Q�V�L�G�H�U�H�G�� �D�� �S�H�U�V�L�V�W�H�Q�W�� �G�H�F�L�G�X�R�X�V�� �W�R�R�W�K�� ���P�L�O�N����
�F�R�Q�W�L�Q�X�L�Q�J���L�Q���W�K�H���S�H�U�P�D�Q�H�Q�W���G�H�Q�W�L�W�L�R�Q�����7�K�H���U�H�V�W��
�R�I���W�K�H���W�H�H�W�K���U�H�V�H�P�E�O�H���W�K�H���V�K�D�S�H���D�Q�G���G�L�V�S�R�V�L�W�L�R�Q��
�D�V�� �L�Q�� �D�G�X�O�W�V���� �E�X�W�� �D�U�H�� �V�P�D�O�O�H�U���� �V�K�D�U�S�H�U���� �K�D�Y�L�Q�J��
�Q�D�U�U�R�Z�H�U���F�X�V�S�V�����7�K�H�L�U���R�F�F�O�X�V�L�R�Q���L�V���D�V���L�Q���D�G�X�O�W�V������
�7�K�H�� �S�H�U�P�D�Q�H�Q�W�� �G�H�Q�W�L�W�L�R�Q�� �R�I�� �W�K�H�� �J�R�O�G�H�Q�� �M�D�F�N�D�O�V��
�I�U�R�P���W�K�H���S�U�H�V�H�Q�W���V�W�X�G�\���L�Q�F�O�X�G�H�G���V�L�[���F�K�H�H�N���W�H�H�W�K��
���S�U�H�P�R�O�D�U�V�� �D�Q�G�� �P�R�O�D�U�V���� �R�Q�� �H�D�F�K�� �V�X�S�H�U�L�R�U��
�T�X�D�G�U�D�Q�W���D�Q�G���V�H�Y�H�Q���F�K�H�H�N���W�H�H�W�K���R�Q���H�D�F�K���L�Q�I�H�U�L�R�U��
�T�X�D�G�U�D�Q�W�� ���)�L�J�X�U�H�� ���������� �7�K�H�� �I�L�U�V�W�� �W�K�U�H�H�� �S�U�H�P�R�O�D�U��
�W�H�H�W�K�� �D�U�H�� �W�K�H�� �S�U�H�F�D�U�Q�D�V�V�L�D�O�� �W�H�H�W�K���� �7�K�H�� �I�L�U�V�W�� �Z�D�V��
�V�P�D�O�O�H�V�W�� �Z�L�W�K�� �D�� �V�L�P�S�O�H���� �S�R�L�Q�W�H�G�� �F�U�R�Z�Q���� �Z�K�R�V�H��
�O�L�Q�J�X�D�O�� �V�X�U�I�D�F�H�� �V�K�R�Z�V�� �D�� �V�P�D�O�O�� �F�L�Q�J�X�O�X�P�� �D�Q�G�� �D��
�U�H�G�X�F�H�G�� �G�L�V�W�D�O�� �O�R�E�H�� ���)�L�J�X�U�H�� ���������� �7�K�H�� �Q�H�[�W�� �W�Z�R��
�S�U�H�P�R�O�D�U�� �W�H�H�W�K���� �O�D�U�J�H�U�� �W�K�D�Q�� �W�K�H�� �I�L�U�V�W���� �V�O�L�J�K�W�O�\��

�)�L�J�X�U�H���������$���V�P�D�O�O��diastema �V�H�S�D�U�D�W�H���W�K�H���L�Q�I�H�U�L�R�U��
�F�D�Q�L�Q�H���W�R�R�W�K���������I�U�R�P���I�L�U�V�W���S�U�H�P�R�O�D�U���W�R�R�W�K���D�U�U�R�Z��

�)�L�J�X�U�H�����������7�K�H���X�S�S�H�U���S�U�H�F�D�U�Q�D�V�V�L�D�O�V���������F�D�U�Q�D�V�V�L�D�O�V������
���S�U�H�P�R�O�D�U�V�����D�Q�G���S�R�V�W�F�D�U�Q�D�V�V�L�D�O�V�����P�R�O�D�U�V���������W�H�H�W�K�����1�R�W�H��

�W�K�H���V�W�U�R�Q�J���G�H�Y�H�O�R�S�P�H�Q�W���R�I���W�K�H���F�D�U�Q�D�V�V�L�D�O�V���D�Q�G��
�S�R�V�W�F�D�U�Q�D�V�V�L�D�O�V���W�H�H�W�K��
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flattened and compressed laterally show three 
lobes: a prominent intermediate lobe, a short 
and slightly detached mesial lobe and a long 
distal lobe (Figure 11). The last precarnassial 
tooth has a prominent cingulum and a well 
delineated distal tubercle (Figure 12).  

The superior carnassial (or the last premolar 
tooth) was the stongest tooth on the quadrant. 
(Figure 13). Three lobes were identifyed: two 
of them were stronger, being the tooth body, 
the mesial lobe, named paracone, being more 
prominent than other lobes. The mesial lobe 
was connected by a sharp ridge to the distal 
lobe, named metacone, which was smaller than 
the mesial lobe. The third lingual lobe, named 
protocone, was like a reduced, accessory lobe 
which was connected to the base of the main 
lobe (paracone) by a girdle or a small crest 
(Figure 13).  

The last two upper molars (or postcarnassial 
teeth) were well developed (Figure 14). Their 
crown, short and wide, very rough, was much 
more developed in the transverse direction than 
inthe mesio-distal direction. The first 
postcarnassial tooth (or tuberculosis tooth) was 
longitudinally shorter than the carnassial, but 
more developed transversally. Its crown was 
bordered by a girdle (cingulum), which was 
extended up to the vestibular surface at the base 
of two vestibular cusps (Figure 14). Of the two 
cusps, the mesial one, named paracone, was 
taller. On the lingual surface the cingulum 
inflated to form a large and short rounded 
lingual lobe, named protocone. Its occlusal 
surface was subdivided in small tubercles 
among which the heels of the lower carnassials 
tooth, affront.  
The last postcarnassial tooth (or last molar), 
was smaller, the two vestibular cusps being 
reduced and the lingual lobe, protocone, being 
slightly larger, but less mamelonated (Figure 
14).  
The lower precarnassials were the four lower 
premolars (Figure 15). The first premolar, like 
its superior counterpartbut smaller than it, 
presented a cingulum too and a reduced distal 
tubercle. The following precarnassials were 
larger. Their crowns were three-lobed, 
presenting like the superior premolars, a 
stronger distal lobe (metaconid) extended in 
mesio-distal direction. From the second to the 
fourth premolar, the subdivision of this lobe 
was clearer. 

Figure 12. A small, simple crowned of the first  
upper precarnassial and a well developed intermediate 

lobe-arrows, of the last precarnassials-6,7 

Figure  13. The upper carnassial. a-the mesial lobe 
(paracone); b-the distal lobe (metacone); c-the lingual 

lobe (protocone) connected by a small ridge to the 
base of paracone-arrow 

Figure 14. The upper postcarnassials. a (paracone) 
and a'-the two vestibular cusps; b-lingual rounded 

lobe (protocone) subdivided in two small tubercles-
arrows. c-cingulum 
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The lower carnassial appeared stronger than the 
superior carnassial (Figure 16). The cingulum 
was relatively small, but the crown was clearly 
three-lobed. The intermediate lobe, sharp and 
strong (protoconid) was obviously flanked at its 
base by a small accessory tubercle distalo-
lingual oriented (Figure 16). The mesial lobe 
(paraconid), shorter, was nevertheless visible, 
slightly reduced on the lingual part. The short 
but large caudal lobe has been subdivided into 
two secondary parts-vestibular (metaconid) and 
lingual (entoconid).  
These parts were separated by a depression, 
adapted to receive the upper postcarnassial 
relief, called "heel".  
The lower postcarnassials were the last two 
molars, much smaller than those from the upper 
arch. The first postcarnassial (or the second 
molar tooth), held a low crown, slightly wider 

mesio-distal than in the transverse direction. Its 
occlusal surface was mamelonated, the distal 
tubercles being the lowest. The third (or last 
molar), was very small, having a simple, 
rounded, less mamelonated crown (Figure 17). 
Occlusion of the molar arch was highly 
efficient on the carnassials tooth due to the 
maximum development of these teeth. 
Carnassials teeth were convex on the vestibular 
side; their aggregate draws a kind of rostral 
narrow lira, especially on the upper jaw. In the 
inferior arch the carnassials where less 
divergent in caudal (aboral) direction. Thus, 
lower carnassials slid over the lingual surface 
of the upper counterparts and over the 
vestibular adjacent lobes of the superior 
postacarnassials. The sharpest and higher lobe 
(protoconid) of the lower carnassial, sits in the 
notch of the first postcarnassial tooth (between 
metacone and protocone), while the heel facing 
strong protocone of the upper postcarnassial. 
Therefore, this complex is permanently 
sharpened. Because of its positioning in the 
caudal part of the oral cavity this complex can 
apply maximum force, easily scissoring the 
toughest elements, (bones and tendons) without 
a possible separation. Other teeth have very 
limited role. Precarnassials are not adjacent; 
they are arranged alternately, inferiors being 
placed rostral to the superiors. Due to the 
reduced volume, the last postcarnassials have 
only a very superficial action, most often, the 
inferior postcarnassials are not in contact with 
their superior counterparts. These features are 
specie characteristic and are not related with 
the breed variations of jaws, compared to the 
incisors disposition, which is strongly related to 
the breed. 

Figure 16. The lower carnassial tooth. The strong 
intermediate (protoconid) lobe-a. The caudal lobe 
was subdivided in vestibular (metaconoid)-b and 

lingual (entoconid)-c lobes. Small accessory tubercle 
at protoconid base-arrow 

Figure 15. Lower precarnassials 5', 6', 7', 8'.  
The first premolar-5' is small. The distal lobe 

(metaconid) is prominent and subdivided, starting 
from the second premolar-arrows 

Figure 17. Small distal tubercles-arrows, of the first 
lower mamelonated postcarnassial tooth, and the 

smallest last lower precarnassial tooth 
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In dog the Triadan system is available to 
identify specific teeth. The number of a tooth is 
composed of three digit number each of it 
indicate: the first (in a system of hundreds) 
indicate the quadrant of the dental arch,1(00) 
being the upper right; 2(00) being the upper left 
3(00) being the lower left and 4(00) being the 
lower right quadrant. The next two digits 
indicate the location of the tooth related with 
the median line, the 01 digit indicate the first 
central incisor, or the most mesial position of 
the tooth (Verstraete and Tsugawa 2015). Due 
to the similarities presented in this paper the 
Triadan system could be used for reference of 
the specific tooth in golden jackal. 
 
CONCLUSIONS 
 
The Golden Jackal dentition is similar to that of 
the dog being: diphyodont, heterodont, 
brachyodont and secodont type of dentition. In 
Golden Jackal, the upper dental arch is slightly 
longer than the lower one, the upper teeth 
occlusion beind made on the lingual side of the 
upper teeth, in a "scissor" like action. 

Similar to domestic dogs, the Golden Jackal 
have specialized functional pair of sectorial 
(carnassials) teeth that consist of the last upper 
premolar and the first lower molar.  
The Triadan system could be used to reference 
specific teeth in Golden Jackal. 
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