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Introduction 
 

The Common Moorhen, a member of the rail 

family, show worldwide distribution 

including Asia and Europe. The bird is 

commonly observed in the wetlands, lakes 

and reservoirs (Belton, 1994). Common 

Moorhen usually flies, with limited capability, 

in the night hours and is capable of 

performing local migration (Sirgrist, 2006). 

Anatomical study, of this bird, has been 

carried out on organs like liver and stomach 

(Jaseem et al., 2016; Ibrahim et al., 2016). 

However, to our knowledge little work has 

been reported on the skeletal system of this 

bird. The sternum gives attachment to 

important flight muscles in birds. The current 

study was therefore designed with the aim to 

study the gross morphological features of the 

sternum in this bird. Owing to the fact that 

there is a correlation between sternal  

 

 

 

morphometry and flight behaviour (Duzler et 

al., 2006), the study was also focussed to 

study the morphometry of the sternum in 

Common Moorhen. 

 

Materials and Methods 

 

For the current study four dead birds of 

Common Moorhen were collected during our 

studies (2013-2015) on aspects of ecology 

and conservation of Waterfowl of Chatlam 

Wetland, Pampore in South Kashmir. The 

carcasses of the birds were then kept in the 

sealed plastic jars for a period of three weeks 

for the natural maceration to occur. After re-

examination of carcasses, it was observed that 

most of the muscular mass was digested by 

the anaerobic microorganisms. The sternal 

bone was separated and the left out residual 
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The current study was designed with the aim to study the gross 

morphological features of the sternum in four dead birds of Common 

Moorhen. The sternum gives attachment to important flight muscles in 

birds. The dorsal view of sternal body of Common Moorhen was roughly 

pyramidal. The average length of sternal body was 4.2 centimetres. Sternal 

keel was highly developed. The average height of sternum was 1.1 

centimetres, whereas the curvature length of keel was 4.7 centimetres. 

K e y w o r d s  
 

Gross 

morphological 

studies, Sternum, 

Moorhen. 
 

 
 

Accepted:  

21 May 2017 

Available Online:  
10 June 2017 

Article Info 

 

https://doi.org/10.20546/ijcmas.2017.606.175


Int.J.Curr.Microbiol.App.Sci (2017) 6(6): 1489-1492 

1490 

 

mass on sternum was then removed by 

placing it in tap water mixed with 10-15 % 

washing soda (Na2CO3) for one week (Duzler 

et al., 2006). Sternal morphometry was 

carried out (Duzler et al., 2006) and 

measurements on 1. Length of sternum; 2. 

Curvature length of keel; 3. Height of keel, 

taken at its anterior most point, were recorded 

as the height of sternum. The mean values 

were then calculated and recorded. 

 

Results and Discussion 

 

The dorsal view of sternal body of Common 

Moorhen was roughly pyramidal with base 

cranially and caudally directed apex. The 

average length of sternal body was 4.2 

centimetres.  

 

Theoretically, with origin of caudolateral 

processes (Fig. 1) acting as demarcation 

point, the sternal body could be divided into 

two distinct parts; anterior and posterior. The 

former was quadrilateral and its anterior and 

posterior margins were demarcated by the 

origin of cranio and caudolateral processes, 

respectively.  

 

The posterior part (Fig. 1), whose lateral 

borders formed the medial margins of the 

lateral notch (Fig. 1) on either side, was 

roughly triangular. Median groove was very 

prominent in the anterior half and became 

fainter in the posterior half.  

 

The median groove at its cranial most end 

presented an elongated median pneumatic 

foramen (Fig. 1) the foramen was distinct in a 

way that it communicated with the ventral 

surface of the body. The craniolateral 

processes (Fig. 1) were short but moderately 

built, whereas caudolateral processes (Fig. 1) 

were long and thin. The latter enclosed an 

oval notch, one on either side. Caudolateral 

processes were terminated well behind the 

caudal end of sternal body. The latter, in its 

centre, presented rostrum in the form of a 

small pointed process (Fig. 2) the dorsal lip of 

the transverse groove showed a well-

established central notch (Fig. 1). 

 

Sternal keel (Fig. 2) was highly developed. 

The average height of sternum was 1.1 

centimetres, whereas the curvature length of 

keel was 4.7 centimetres. The anterior end 

(Fig. 2) of the keel was concave and finished 

well behind the anterior end of sternal body. 

Towards the caudal aspect, the height of 

sternum showed a gradual decrease. 

 

The shape of sternum in Pigeon hawk is 

rectangular, whereas it has been observed to 

be boat shaped in Red wattled lapwing (John 

et al., 2014a; John et al., 2015).  

 

The average length of sternal body was 4.2 

centimetres. The average sternal length in 

pigeon, crow and owl has been reported as 

6.73, 6.02 and 4.69 centimetres, respectively 

(John et al., 2014b).  

 

The posterior part, whose lateral borders 

formed the medial margins of the lateral notch 

on either side, was roughly triangular. The 

quadrilateral part on its lateral margins 

presented six costal facets for articulation 

with ribs (John et al., 2014a).  

 

In blue rock pigeon the number of costal 

facets is five (Dewangan et al., 2014). Median 

groove was very prominent in the anterior 

half and became fainter in the posterior half.  

 

The median groove has been observed to be 

shallow in the sternum of red wattled lapwing 

and pigeon (Dewangan et al., 2014; John et 

al., 2015) the median groove at its cranial 

most end presented an elongated median 

pneumatic foramen. The foramen was distinct 

in a way that it communicated with the 

ventral surface of the body. 
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Fig.1 Photograph of sternum of adult moorhen showing (dorsal aspect) 1-caudolateral process 2- 

costal facet 3-central notch 4-craniolateral process 5-oval notch 6-pneumatic foramen by arrows 

 

 
 

Fig.2 Photograph of sternum of adult moorhen showing (lateral aspect) 1-rostrum  

2-anterior end by arrows 

 

 
 

There is a single median pneumatic foramen 

in pigeon, whereas in crow and owl two 

additional foramen, one on either side, are 

present (John et al., 2014b). The craniolateral 

processes were short but moderately built, 

whereas caudolateral processes were long and 

thin. The latter enclosed an oval notch, one on 

either side. Caudolateral processes terminated 

well behind the caudal end of sternal body, in 

owl the craniolateral process is very well 

developed, while as in pigeon it is highly 

reduced. In pigeon hawk both caudolateral 

process and the oval notch are absent (John et 

al., 2014a).  

 

The caudolateral processes were found to be 

two in pigeon unlike crow and owl, where it 

was single (John et al., 2014b). The anterior 



Int.J.Curr.Microbiol.App.Sci (2017) 6(6): 1489-1492 

1492 

 

end of the body presented a transverse groove 

enclosed by a dorsal and a ventral lip (Predoi 

et al., 2009). 

 

The latter, in its centre, presented rostrum in 

the form of a small pointed process in 

agreement with the reports of John et al., 

(2014a) in pigeon hawk. The dorsal lip of the 

transverse groove showed a well-established 

central notch. The central notch is also 

observed in owl and crow, whereas in pigeon 

it is replaced by a small bony mass (John et 

al., 2014b). 

 

The anterior end of the keel was concave and 

finished well behind the anterior end of 

sternal body. Towards the caudal aspect, the 

height of sternum showed a gradual decrease. 

The height of the keel alone should not be 

considered as the index for flying abilities 

because in chicken the keel is deep, although 

it is a poor flier (Dyce et al., 2009). 
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