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Abstract

Kingfishers are good hunters of fish from ponds, rivers, canals, and from other wetlands.
Kingfisher species are found in the oriental region and their scarcity in the New World and
Palaearctic region denotes that little attention has been paid to ornithologists in this regard.
Therefore, the purpose of this particular study was to describe the macro anatomical features
of the organs of the digestive and respiratory systems of stork billed kingfisher and to compare
them with domestic birds. This study showed that the beak was heavier and strong. The tongue
showed a blunt apex with a central depression. The esophagus was a long thin-walled dilatable
tube without any crop. Instead of the crop, it has the dilatation of the esophagus near the
thoracic inlet. Gizzard was comparatively softer in consistency and jejunum was coiled in
shape. Interestingly, there was no caecum and the colorectum was shorter in length.
Considering the respiratory system,thelungs were longer in size harboring impressions of seven
ribs. At the bifurcation of the trachea, there was a laterally compressed structure called the
syrinx, similar to domestic chicken. All these anatomical modifications might be due to their
environmental adaptation. Thus, this research will broadly help our clinicians and
conservationist to take further steps toward disease diagnosis and monitoring the conservation

of this species.
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Chapter 1

Introduction

Stork-billed Kingfisher (Pelargopsis capensis) is a rare resident bird in Bangladesh
(Khan, 1982), and it is widely dispersed in India, Nepal, Myanmar, Thailand, and Indonesia.
The species is usually found in all well-watered areas and is also common on wires of railroad
tracks. It can also be found in marshy glades, mangroves, pools of the forest, and also in coastal
creeks (Ali, 1996; Ali and Ripley, 1970). The stork-billed kingfisher species depend on five
kinds of habitat such as lake, pond, stream, agricultural land, and forest, among which forests
reside 43.23% of stork-billedkingfishers, and agricultural lands/channels reside 3.76% of stork-
billed kingfisher (Kumar, 2016). It is categorized as Least Concern globally (IUCN, 2014:1)
and Not Threatened in Bangladesh (IUCN-Bangladesh, 2000). Ecologists have seen a reduction
in the populations of some species that are unique to the tropical Pacific Ocean and Southeast
Asia and the islands (Montgomery, 2022). Due to their preferred habitat and feeding habits,
kingfishers play an important role in the ecosystem. As they survive on small aquatic animals
which are greatly affected by toxins in the water. Therefore, a strong kingfisher population
typically indicates a healthy ecosystem. Nevertheless, very little research has been conducted
on this species.

The stork-billed kingfisher is distinguished by its great size, blue wings, and large
blood-red dagger-shaped beak (Ali, 1996; Ali and Ripley, 1970; Islam and Kamruzzaman,
2008) (Fig 1). The sexes are nearly identical, and the head is dark grayish brown (Ali and
Ripley, 1970). The body is around 38 cm long, the wing is 15.7 cm long, the bill is 9 cm long,
and the tail is alImost 10 cm long (Ali and Ripley, 1970). The primary flight feathers are a richer
blue, standing out against the light blue tail, and the bird has a light brown helmet, blue-green
wings, coral-red feet, and dusky claws (Ali and Ripley, 1970; Islam and Kamruzzaman, 2008).

The male members of the pied kingfisher are typically differentiated from the females by
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having a double, complete, and black band-like structure in the region of their chests, but both
sexes of the stork-billed kingfisher are nearly physically identical. The female resembles the
male except that the lower mandible is orange-red with a black tip. The young have greener
upper parts and paler underparts than the adult. Its beak is black, and its legs are initially black
as well. they are mostly fish-eaters, the stork-billed kingfisher consumes a variety of foods
including fish, frogs, lizards, young birds, and mice (Fry, 2000). The species also occasionally
consumes water beetles, crabs, and other controllable prey (Ali, 1996).

They are susceptible to habitat loss from pollution or careless management of
watercourses, and other threats. Kingfishers have a poor conservation status, which led to their
inclusion on the Amber List. Relatively little research has been conducted concerning the
anatomy of the viscera of the Kingfisher. Recently an adult male stork-billed kingfisher has
enabled us, for the first time, to report the anatomical description of the organs of the digestive
and respiratory system with the similarities and dissimilarities of the organs with the domestic
birds. This may help better understand the physiological and pathological condition of this

species.



Objectives
To explore the anatomical features that are unique to the species and similarities with
other avian species.
To create a baseline study for future research on the pathological condition of the

species which may help in the conservation of this species.



Chapter 2

Materials and Methods

Recently, a kingfisher was found dead in a jungle near DC hill of the Chattogram metropolitan
area. Then it was wrapped in a polythene bag and brought to the Chattogram Veterinary and
Animal Sciences University (CVASU) through an ice box on the same day. The expert
postmortem team examined the kingfisher and found a clean body surface with some rough
feathers in various body regions. It was 35 cm in length. It was identified as a stork-billed
kingfisher by the characteristic features of the bird such as buff underparts and a rich green-
blue upper portion, blue wings and tail, and a rump of paler blue with a big scarlet bill (Stavenga
et al., 2011). Moreover, it was identified as a male bird by observing the testicles during
dissection. The cause of death was unknown. No pathognomonic lesions were found after

postmortem examination.

2.2 Sample Collection and biometry: Standard protocol was followed for the postmortem
examination of the dead bird. Biometry of the different organs was performed in situ and ex-

situ using a measuring tape.



Chapter 3

Results

3.0 External morphology

The bird had greenish wings and tail, and dark olive-brown head, a [light brown colored neck,
and underparts with a large scarlet bill and legs were bright red, rich green-blue upper portion,
bluer wings and tail, and the rump was cyan. The upper beak was 7 cm long, the lower beak
was 8 cm. From point of beak to tip of the tail, the length was 45 cm. From point of the beak
to the base of the tail, the length was 25 cm. The tail length was 10 cm. The head diameter was
10.5 cm. The wing length was 23 cm for both the right and left wings. In both legs, the 1% digit
had a single phalanx, 2" digit had 2 phalanges, 3™ digit had 3 phalanges and the 4" one had 4

phalanges.

Figure 1: External morphology of a stork-billed Kingfisher. a) upper beak, b) lower beak, c)
light brown colored neck, d) wing of cyan in color.

3.1 Anatomy of the viscera

3.1.1 Digestive system: Total visceral mass of the digestive system was 12.15 gm.

Tongue: The tongue had a blunt apex. The apex was concave lightly. It was 1.5 cm in length

and 1 cm in width.
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Esophagus: The proventriculus and oropharynx are connected by a long, elastic thin-walled
tube called the esophagus. It was located dorsally on the right side of the neck to the trachea.

The length of the esophagus was 8 cm.

Proventriculus and gizzard: The proventriculus was 1.8 cm in length. The gizzard was 2.5

cm in length and 2 cm in width with soft consistency.

Crop: Crop was absent. But, there was dilatation of the esophagus near the thoracic inlet.

Fig. 2: A) The digestive system of a stork-billed Kingfisher, (a) tongue, (b) esophagus, (c)
liver, (d) duodenum (e) jejunum, () colorectum B) Tongue and oesophagus (C) Proventriculus
(9), gizzard (h) and loop of duodenum containing pancreas (f) D) Liver and coiled intestine (j).

E) Internal feature of the proventriculus (k) and gizzard (1)
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Small intestine: The small intestine consisted of the duodenum, jejunum, and ileum. The
length of the duodenum was 8 cm, the jejunum was coiled and 46 cm long. The ileum was 8

cm long. Duodenum had ascending and descending part containing the pancreas.

Large intestine: The large intestine consisted of an approximately 7 cm long colorectum where

the caecum was absent. Thus the junction between small and large intestine was indistinct.

Liver: The liver along with gall bladder weighed 3.23 grams. The liver consisted of 2 lobes.

The right lobe is bigger than the left lobe.

B

Fig. 3: A) The accessory digestive organs of a stork-billed Kingfisher, (a) liver, (b) gall bladder.
B) Parietal surface of the liver, (c) gall bladder (C) Visceral surface of the liver with gall bladder

D) Pancreas

Gall bladder: The gall bladder was located beneath the right lobe of liver. It was oval shaped

or pear shaped.
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Pancreas: It was 1.2 cm in length and 0.6 cm in width. The length of the pancreas continued

up to half of duodenal loop.

Spleen: The spleen was elongated. It was 4 cm in length and the weight was 0.15 g.

3.1.2 Respiratory system

Lungs: The weight of the lungs with the trachea was 2.27 g. The length of the lungs was 2.8
cm and the width was 1.3 cm at the mid position. Among the 8 (T1 to T8), 7 ribs made

impressions on the dorsal surface of each lung.

Trachea: The trachea with syrinx was 7 cm long. The syrinx consisted of soft tissue (muscles,
connective tissue, nerves, and blood vessels) and cartilages at the bifurcation of the trachea.

The length of the primary bronchus was 0.9 cm.

Fig. 4: Organs of the respiratory system of a stork-billed Kingfisher. A) Interclavicular air
sac, (a) B) Lungs, (b) in situ. C)Trachea with lungs, (c) larynx, (d) syrinx D) Thoracic cage
with ribs E) Lungs with rib marks (1-7).
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Chapter 4

Discussion

The structure of the different organs of the kingfisher indicates some similarities and
dissimilarities with other avian species. The male and female stork-billed kingfishers were
almost similar morphologically. Though there is no size difference in both sexes of pied
kingfisher, the male members can usually be distinguished from the females by having a
double, complete, and black band-like structure in the chest region. In addition, the female pied
kingfishers contain a single, broken transversely band-like structure in their chest (Islam and
Kamruzzaman, 2008). In case of the small intestine of the kingfisher, it was coiled in structure
which is not seen in the case of chicken. (Marchewka et al., 2021). Both ceca are absent in the
Piciformes (most woodpeckers), Apodiformes (hummingbirds and swifts) Corcaciiformes
(Kingfishers, hornbills, the hoopoe), Columbiformes (pigeons), Coliiformes (mousebirds),
Cuculiformes, Psittaciformes, parrotlets (McLelland, 1989). Avian caecum plays an important
function in the prevention of colonization of pathogen, eliminating toxic compounds, digesting
nutrients, and absorbing ingested nutrients (Tan et al., 2019) but caecum was absent in the
kingfisher. As the kingfisher mostly rely on aquatic species for feeding, it may have a little
importance of cecum for fiber digestion. Thus it may lack cecum in its digestive system. Similar
to the gall bladder of other avian species, the gall bladder of the kingfisher was also pear-

shaped.

The tongue of kingfisher had blunt apex which was concave lightly but the tongue of
domestic turkey is triangular in shape and is merged by a lingual frenulum to the surface of
beak cavity (KingaSkieresz-Szewczyk et al., 2021). The esophagus of the kingfisher was long,
elastic and located dorsally on the right side of the neck to the trachea similar to the esophagi

of other avian species (Mobini, 2022). The length of the esophagus was 8 cm whereas the
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length of a broiler chicken is 18.8+4 cm (Kokoszynski,2017). The gizzard of chicken is
keratinous and horny (Nasrin and Siddiqi, 2012) but the gizzard of kingfisher appeared to be
soft in consistency. In avian species, the most important function of the crop is the storage of
ingested feed (Bolton ,1965) along with absorptive and digestive capability but the crop in
kingfisher was absent. In case of the small intestine of the kingfisher, the length is 62 cm but
in case of chicken average length of the small intestine is 140.1 cm (Marchewka et al., 2021).
The average of liver weight was 8.09£1.05 g and 35.05£7.15 g respectively in layer and broiler
chicken (Karthika et al., 2019) and in the kingfisher, the weight of the liver was 3.23 grams.
Similar to the gall bladder of other avian species, the gall bladder of the kingfisher was also
pear shaped. The pancreas of the kingfisher also located within a loop of the duodenum similar
to other avian species (Klasing, 2006). In case of chicken, the spleen. Similar to the syrinx of
other birds, the kingfisher also possessed syrinx which control labial tension and air flow

(Riede and Goller, 2010).
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Conclusion

For the first time, we described the anatomical features of the organs of the digestive and
respiratory systems of a male stork-billed kingfisher. This study could be used as a basis for
research on the pathophysiology of this species. Moreover, this data may contribute to a better
understanding of the postmortem examination and disease diagnosis and thus improve the

strategies for the conservation of this species.

16



References

Ali, S. (1996). The book of Indian Birds. 12th Revised and Enlarged edition. Bombay Natural
History Society. Available from:

http://repository.library.du.ac.bd:8080/handle/123456789/1353?show=full

Ali, S. and Ripley, S. D. (1970). Handbook of the birds of India and Pakistan. VVol. Available

from: http://repository.library.du.ac.bd:8080/handle/123456789/1353?show=full

Biswas, & Kumar, J. (n.d.). Population ecology, breeding and conservation issues of stork-
billed kingfisher (Halcyon Capensis) and Pied Kingfisher (cerylerudis). Available from:

https://doi.org/10.3329/bjz.v43i2.27396

Bolton, W. (1965). Digestion in the crop of the fowl . Br. Poult. Sci., 6, 97-102 . Available

from: https://doi.org/10.1080/00071666508415561

Fry, C. H. (1985). Kingfisher. In A dictionary ofhirdr. 315~-316. Campbell, B. & Lack, E.
(Eds). Calton, Waterhouses, Staffordshire, U.K.: T. & A.D. Poyser. Available from:

https://doi.org/10.1111/j.1469-7998.1991.th04750.x

Fry, C. H. and Fry, K.; illustrated by Alan Harris. (2000). Kingfishers, bee-eaters and rollers.
Princeton University Press. Princeton, New Jersey. 324 pp. Available from:

https://doi.org/10.1111/j.1469-7998.1991.tb04750.x

Islam, M. A. and Kamruzzaman, M. (2008). Cerylerudis. Pp. 78-79. Encyclopedia of flora
and fauna of Bangladesh, vol. 26. Available from:

https://www.nhbs.com/3/series/encyclopedia-of-flora-and-fauna-of-bangladesh

17



IUCN, 2014.1. Red list of threatened species. Electronic Database accessible at

http;//www.iucnredlist.org

IUCN, Bangladesh. (2000). Red book of threatened birds of Bangladesh. IUCN-The World

Conservation Union. Dhaka . Database accessible at http;//www.iucnredlist.org

John, JL. (1994). Hub: The avian spleen: A neglected organ: 10.1086/418649. Available

https://doi.org/10.1086/418649

Karthika, K., Dixy, B. A., &Sunilkumar, N. S. (2019). comparative studies on the per cent
organ weights in commercial broiler and layer chicken. Available from:

https://jvas.in/public_html/upload/article_file/article_file_gjg3jn.pdf?t=gjq3jn

Khan, M. A. R. (1982). Wildlife of Bangladesh: a checklist. University of Dhaka, Dhaka,
Bangladesh. 173 pp. Available from:

http://repository.library.du.ac.bd:8080/handle/123456789/1353?show=full

KingaSkieresz-SzewczykBarbaraPlewa. (2021). Functional morphology of the tongue in the
domestic turkey (Meleagris gallopavo gallopavo var. domesticus). Poultry Science.

Available from: https://doi.org/10.1016/j.psj.2021.101038

Klasing, K. C. (2006). Avian gastrointestinal anatomy and physiology. Seminars in Avian
and Exotic Pet Medicine. Available from: https://doi.org/10.1016/S1055-

937X(99)80036-X

Kokoszynski, Dariusz &Bernacki, Z & Saleh, M &Steczny, K &Binkowska, M. (2017).
Body Conformation and Internal Organs Characteristics of Different Commercial

Broiler Lines. Available from: https://doi.org/10.1590/1806-9061-2016-0262

18



Marchewka, J., Sztandarski, P., Zdanowska-Sasiadek, Z., Adamek-Urbanska, D., Damaziak,
K., Wojciechowski, F., Riber, A. B., & Gunnarsson, S. (2021). Gastrointestinal tract
morphometrics and content of commercial and indigenous chicken breeds with

differing ranging profiles. Available from: https://doi.org/10.3390%2Fani11071881

McLelland J. (1989). Anatomy of the avian cecum. The Journal of experimental zoology.
Supplement : published under auspices of the American Society of Zoologists and the
Division of Comparative Physiology and Biochemistry, 3, 2-9.

https://doi.org/10.1002/jez.1402520503

Mobini, D. B. (2022). The effect of age, sex and region on histological structures of the
esophagus in broiler chickens. Academia.edu. Available from:
https://www.academia.edu/69855199/The_Effect_of Age_Sex_and_Region_on_Histol

ogical_Structures_of the_Esophagus_in_Broiler_Chickens

Montgomery, S. (2022). "kingfisher." Encyclopedia Britannica, Available from:

https://www.britannica.com/animal/kingfisher-bird.

Nasrin, M., & Siddigi, M. N. H. S. (n.d.). Gross and histological studies of digestive tract of
broilers during postnatal growth and development. Available from:

http://dx.doi.org/10.3329/jbau.v10i1.12096

Riede, T., &Goller, F. (2010). Functional morphology of the sound-generating labia in the
syrinx of two songbird species. Available from: https://doi.org/10.1111/j.1469-

7580.2009.01161.x

19



Stavenga, D. G., Tinbergen, J., Leertouwer, H. L., & Wilts, B. D. (2011). Kingfisher feathers
— colouration by pigments, spongy nanostructures and thin films. The Company of

Biologists. Available from: https://doi.org/10.1242/jeb.062620

Tan, Z., Luo, L., Wang, X., Wen, Q., Zhou, L., & Wu, K. (2019). Characterization of the
cecal microbiome composition of Wenchang Chickens before and after fattening.

Available from: https://doi.org/10.1371/journal.pone.0225692.

20



Acknowledgments

These are few lines of acknowledgement can never substitute the deep appreciation that | have
for all those who helped, supported, and inspired me to complete this dissertation in its current

form.

The author would like to thank the Almighty Allah, the Most Gracious, and the Most Merciful
for giving the strength, knowledge, ability, and opportunity to complete this research work

satisfactorily. Without his blessings, this achievement would not have been possible.

The author expresses her gratitude, sincere appreciation, and regards to her reverend teacherc
Dr. Subrata Kumar Shil, Associate Professor, Department of Anatomy and Histology,
Chattogram Veterinary and Animal Sciences University, for his understanding supervision,
academic guidance, unwavering principles, helpful advice, constant inspiration, radical
investigation, and constructive criticism in all stages of this study and the preparation of the
manuscript.

| take the opportunities to show the sincere respect and admiration to honorable Vice
Chancellor Professor Dr. Goutam Buddha Das and Professor Dr. Mohammad Alamgir Hossain,
Dean, Faculty of Veterinary Medicine, Chattogram Veterinary and Animal Sciences

University.

I sincerely appreciate the assistance of all the teaching and non-teaching staff members in my

working departments.

| sincerely appreciate the support from all of my friends and well-wishers support and

motivation when doing research and preparing the report.

The Author

21



