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Abstract 

The present study was conducted on lower jaw (mandible) of five avian species 
14 having different feeding habit (Cattle Egret, Yellow-footed Green Pigeon, 
Jungle Babbler, 15 and Raptor birds like Barn Owl and Shikra) with an aim 
to compare gross morphological 16 features of the mandible. Two specimens of 
each species were collected from the naturally 17 died birds, in Nagpur region 
and processed by simple maceration technique. The present 18 study revealed 
that the mandible of above avian species was formed by the fusion of seven 19 
bones i.e. Os mentomandibulare, Os dentale, Os spleniale, Os supra-angulare, 
Os angular, Os 20 articulare and Os prearticulare. Dentary symphysis sulcus 
or Os mentomandibulare was 21 dorso-medially wider in Raptor birds than 
the Cattle Egret, Yellow-footed Green Pigeon and 22 Jungle Babbler. The 
prominent mylohyoid line was found on its medial aspect and a small 23 
rostral mandibular fenestra was on the lateral aspect of the Os spleniale in 
Cattle Egret. Two 24 large caudal mandibular foramina were found on the 
lateral aspect of rami of the mandible in 25 Barn owl and Jungle Babbler. In 
Yellow-footed Green Pigeon, Raptor birds and Jungle 26 Babbler, medial 
mandibular process was well defined and prominent while this process was 27 
inconspicuous in Cattle Egret and Yellow-footed Green Pigeon. Yellow-footed 
Green Pigeon 28 and Jungle Blabbler had maximum ventrally curved angulus 
mandibulae in comparison with 29 other birds under the study. Mandibular 
rami were found to bow outwards in order to enlarge 30 gap between them, 
and mostly seen in the Raptors. The modification of lower jaw of Raptors 31 
may be ascribed to their feeding habits. Mandible of the Cattle Egret and 
Jungle Babbler had 2 32 narrow and V-shaped dentary symphysis sulcus, it 
may be because of their eating and 33 probing habit of insects, pests etc. 
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Introduction 

The Cattle Egret (Bubuleus ibis) belongs to Pelecaniformes order and is found in the tropics, subtropics and warm 

temperate zones of Africa, Europe and Asia. They forage in fields and ground with grazing animals. They feeds on 

a wide range of prey, particularly insects (Seedikkoy et al., 2007), moths, spiders, frogs, earthworms and fishes 

(Siegfried, 1971 and Fogarty and Hetrick, 1973). The Yellow-footed Green Pigeon belongs to the order 

Columbiformes, is an herbivorous bird and common species of green pigeon in the Indian subcontinent.  Moreover, 

the Yellow-footed Green Pigeon is the state bird of Maharashtra (Rebello, 2011) and mainly feeds on fruits, fig trees 

and grains. The Jungle Babbler is an insectivorous bird (Bhavna and Geeta, 2010) and is endemic in India (Bharucha 

and Padate, 2010). It is a passerine species and found in a wide range of habitats i.e. from dry deciduous woodlands 

to moist semi-evergreen forests (Gaston, 1978). They have habit of foraging in small groups and consume insects 

(grasshoppers, ants, bees, beetles, wasps, cockroaches, termites, moths, crickets, caterpillars, flies, spiders and 

grains (rice, bajra, wheat and maize (Anthal and Sahi, 2013). The Barn owl and Shikra are grouped under Raptor 

birds (birds of prey). The Barn owl belongs to Strigiformes order and is a medium-sized nocturnal bird found all 

over the world except Antarctica. Barn Owl occupies a wide range of habitats and altitudes, including grasslands, 

deserts, forests, urban areas and agricultural fields. They hunt on insects, birds, reptiles, amphibians and small 

mammals for their food. Among small mammals, Barn Owl mainly feeds on shrews and rats (Santhanakrishnan et 

al., 2010). The Shikra is a small raptor bird of Accipitriformes order, and widely distributed in Africa and Asia 

(India, Bangladesh, Myanmar, Pakistan and Sri Lanka. They feed on insects, rodents, squirrels, small reptiles and 

small birds (Salim and Ripley, 1978).  

The importance of birds has been increased as food producers, biological research models and pets. Hence the 

interest in avian structures and their functions is also increased (McLelland, 1990). The skeleton of birds is strong, 

compact, light in weight which represents an adaptation for flight (Egwu et al., 2012). Many of the bones contain 

air filled cavities which are connected to the respiratory system. Bird jaws are powerful organ used for feeding 

especially in the Raptor birds (John et al., 2016). Mandible is an excellent example of adaptation for feeding in all 

species. However large quantum of literature is available on beak type, feeding habit and food source in birds but 

only few reports are available on the anatomical features of skull of Cattle Egret and Raptor birds. Moreover, the 

reports on morphology of birds mandible are meager. Therefore, the study was carried out to obtain some 

information about the gross anatomical features of the mandible in mentioned avian species. The current 

investigation may be helpful in understanding the different mechanisms of feeding habits in birds and in determining 

the future area of research for veterinary anatomists.  

Material and Methods 

The current study was carried out on ten heads of freshly died adult birds of five species (Cattle Egret, Yellow-

footed Green Pigeon, Jungle Babbler, Barn Owl and Shikra) which were collected from the Nagpur region.  The 

specimens were processed by simple maceration technique. For these carcasses were kept for maceration for a period 

of about 3-4 weeks, then air dried at room temperature for at least one week. The macerated bones were kept in 3% 

hydrogen peroxide for one day to make the bones whitish and coated with thin layer of touch wood. The mandible 

was separated and its different segments were studied for the description of gross morphology.  

Results and Discussion 

The mandible is the largest facial bone of birds. It was found that each half of the mandible of all avian species 

consisted of fusion of seven separate bones i.e. Os mentomandibulare, Os dentale, Os spleniale, Os supra-angulare, 

Os angular, Os articulare or mandibular condyle with medial curved process and Os prearticulare. Our findings were 

in agreement with the findings of Baumel et al. (1993) and Tahon et al. (2013) in chicken that the mandible is 

formed of seven bones fused with each other’s. However, Hogg (1983) described only six elements of mandible in 

domestic fowl i.e. os dentale, os supra-angulare, os angulare, os spleniale, os pre-articulare and os articulare. The 

present findings were differ with the reports given by Moselhy et al. (2018) in Ostrich and Kumar and Singh (2014) 

in Emu, who reported only four segments in each half of the mandible. However, Feduccia (1975) in fowl and 

Proctor and Lynch (1993) in the Rock Pigeon reported five parts of the mandible. 

  



Rana et al., 2020 

107 

 

 

International Journal of Livestock Research 

Os mentomandibulare  

This element forms rostrum of mandible connected to the dentary bone. Mandible of each bird was nearly V-shaped 

with two curved rami, which connected rostrally forming mandibular symphysis. Similar finding was reported by 

Proctor and Lynch (1993) in the Rock Pigeon, Rezk (2015) in Cattle Egret (Bubulcus ibis), Moselhy et al. (2018) 

in Ostrich and Choudhary et al. (2020) in Crested Serpent Eagle (Spilornis cheela) and Brown Wood Owl (Strix 

leptogrammica). The cranial border of the rostrum mandibulae was thick, broad and slightly U-shaped in Raptor 

birds; while it was pointed, V-shaped in Cattle Egret and Jungle Babbler (Fig.1A & 2A). Dentary symphysis sulcus 

or Os mentomandibulare was dorso-medially wider in Raptor birds (Fig. 3A & 4) than the Cattle Egret, Yellow-

footed Green Pigeon and Jungle Babbler. 

 
 Figure 1: A. Dorsal view of Mandible of Cattle Egret showing: Rostrum mandibulae (1), Os mentomandibulare (2), Os 

dentale (3), Os spleniale (4), Os supra-angulare (5), Os prearticulare (6), Os articulare (7), Os angulare (8), Mylohyoid line (9), 

Coronoid Process (10), Medial Mandibular Process(11); B. Lateral view of Mandible of Cattle Egret showing: Rostrum 

mandibulae (1), Os mentomandibulare (2), Os dentale (3), Os spleniale (4), Os supra-angulare (5), Os prearticulare (6), Os 

articulare (7), Os angulare (8), Angulus mandibulae (9),Caudal mandibular fenestra (10). 

Os dentale 

This segment is the principal element of each ramus mandibulae. It articulates with the supraangular and splenial 

elements by squamous sutures. Dentary segment of either side were connected rostrally to adapt the shape of the 

upper jaw and form the mandibular symphysis, distally in all species. It was in line with the findings of Getty et al. 

(1930), Nickel et al. (1986), Proctor and Lynch (1993) and Dyce et al. (2002) in birds, Moselhy et al. (2018) in 

Ostrich and Choudhary et al. (2020) in Crested Serpent Eagle (Spilornis cheela) and Brown Wood Owl (Strix 

leptogrammica).  

 
Figure 2: A. Dorsal view of Mandible of Jungle Babbler showing: Rostrum mandibulae (1), Os mentomandibulare (2), Os 

dentale (3), Os spleniale (4), Mandibular foramen (5), Articular Process (6), Medial Mandibular Process (7); B. Lateral view of 

Mandible of Jungle Blabbler showing: Rostrum mandibulae (1), Os mentomandibulare (2), Os dentale (3),Os supra-angulare 

(4), Os articulare (5), Caudal mandibular foramina (6), Angulus mandibulae (7), Os angulare (8). 

Os spleniale 

It is a small thin plate placed on the medial aspect of the ramus mandibulae. The prominent mylohyoid line was 

found on its medial aspect (Fig.1A) and a small caudal mandibular fenestra was on the lateral aspect of the Os 

spleniale in Cattle Egret (Fig. 1B) similar to report of Rezk (2015). Two caudal mandibular foramina were found 

on the lateral aspect of rami of the mandible in Barn owl (Fig. 3B) and Jungle Babbler. These findings were in 

accordance with Baumel et al. (1993) who reported that Columba species possess only one of the fenestrae and two 

fenestrae occur in certain birds of strigiforms order. 
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Figure 3: A. Dorsal view of Mandible of Barn Owl showing: Rostrum mandibulae (1), Os mentomandibulare (2), Os dentale 

(3), Os spleniale (4), Coronoid Process (5), Medial Mandibular Process (6), Articular Process (7), Medial facet (a), Lateral facet 

(b); B. Lateral view of Mandible of Barn Owl showing Rostrum mandibulae (1), Os mentomandibulare (2), Os dentale (3), Os 

supra-angulare (4), Coronoid Process (5), Caudal mandibular foramina (6), Angular Process (7), Medial Mandibular Process 

(8). 

Os supra-angulare  

It is the largest bone of the caudal half of the lower jaw (pars caudalis). Pars supraangularis was fused caudally with 

pars articularis and had a coronoid process in all avian species. The present findings were in agreement with the 

reports given by Nickel et al. (1986) in birds and Previatto and Posso (2015) in Cyclarhis gujanensis. 

 
Figure 4: Dorsal view of Mandible of Shikra showing: Rostrum mandibulae (1), Os mentomandibulare (2), Os dentale (3), 

Os spleniale (4), Coronoid Process (5), Medial Mandibular Process (6), Articular Process (7), Medial facet (a), Lateral facet 

(b). 

Os angulare 

Pars angularis is a slender strip of bone lying along the ventral border of the jaw. This finding was in agreement 

with the reports given by Nickel et al. (1986) and Dyce et al. (2002) in birds. Yellow-footed Green Pigeon and 

Jungle Blabbler had maximum ventrally curved angulus mandibulae (Fig. 2B & 5B) in comparison with other birds 

under study. Similarly, Baumel et al. (1993) reported angulated or ventrally curved rami in columbiform and 

passerine birds. 

Os pre-articulare  

Pre-articular part was the curved rostral prolongation that laterally articulated with the supra-angular bone and 

ventrolaterally with the angular bone. It was in line with the findings of Hogg (1983) in domestic fowl. 

Os articulare  

The articular part of mandible along with the curved processes appeared prismatic in outline in all species, which 

was in agreement to the findings of Choudhary et al. (2020) in Crested Serpent Eagle (Spilornis cheela) and Brown 

Wood Owl (Strix leptogrammica). Articular part was present posteriorly and meant for articulation with the quadrate 

bone of skull to form movable quadratomandibular joint. It was in agreement with the reports given by Hassan 

(2012) in Hooded Crow and Moselhy et al. (2018) in Ostrich. Articular surface of articular bone of mandible 
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consisted of two cotylae or facets i.e. medial and lateral in all Raptor birds (Fig. 3A & 4). The medial and lateral 

articular facets were also reported by Hassan (2012) in Hooded Crow and Choudhary et al. (2020) in Crested Serpent 

Eagle (Spilornis cheela) and brown wood owl (Strix leptogrammica).  In cattle egret three facets i.e. medial, lateral 

and caudal facets were present in the articular part of mandible which was similar to the findings of Hassan (2012) 

in Cattle Egret (Bubulcus ibis). In Raptor birds, and Jungle Babbler, medial mandible process was well defined, 

strong and prominent than the process of Cattle Egret and Yellow-footed Green Pigeon (Fig. 1A & 5A).  

 
Figure 5: A. Dorsal view of Mandible of Yellow-footed Green Pigeon showing: Rostrum mandibulae (1), Os 

mentomandibulare (2), Os dentale (3), Os spleniale (4), Coronoid Process (5), Medial Mandibular Process (6); B. Lateral view 

of Mandible of Yellow-footed Green Pigeon showing: Rostrum mandibulae (1), Os mentomandibulare (2), Os dentale (3), Os 

supra-angulare (4), Os prearticulare (5), Os articulare (6), Os angulare (7), Angulus mandibulae (8). 

Mandibular rami of most of the Raptor birds were found to bow outwards in order to enlarge gap between them. 

This modification of lower jaw of Raptors may be ascribed to their feeding habits. Mandible of the Cattle Egret and 

Jungle Babbler had narrow and V-shaped dentary symphysis sulcus, it may be because of their eating and probing 

habit of insects, pests, moths etc.  

Conclusion 

Mandible is the most important organ for feeding and various adaptations are recorded in different species owing to 

their feeding habits. In this context, variations in the morphological features of lower jaw of Raptors might be 

attributed to their feeding habits as they mainly depend on various prey or their diet. It may help in gripping and 

tearing of prey. Moreover, the mandible of Yellow-footed Green Pigeon is more suited for herbivorous diet whereas 

the mandible of Cattle Egret and Jungle Blabbler are adopted for carnivorous diet. The present study developed a 

baseline data on the morphological study of mandible in avian species that could be used for planning future research 

in this field.  
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