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Notions of Anatomy in Cetaceans

DiversityDiversity



Systematic approach



Main Anatomical Aspects by system

• The integumentary system 
and senses

• The locomotor system (skeleton 
and muscles)

• The circulatory system (+thymus 
and spleen)

• The respiratory system

• The digestive system

• The urinary system

• The reproductive system

• The endocrine system

• The nervous system

The integumentary system



• Thermal insulation

• Energy storage

• Hydrodynamic: 
least resistance to flow (drag)

• barrier to hyperosmotic environment

• barrier to intrusions 
(like other mammals and animals)

1-5 mm

• Thermal insulation

• Energy storage

• Hydrodynamic: 
least resistance to flow (drag)

• barrier to hyperosmotic environment

• barrier to intrusions 
(like other mammals and animals)



Depends on the location on the body, species, health and time of the year

Burne, 1952



• Hidden behind slits• Hidden behind slits

Burne, 1952

• whiskers do exist

• not all ages

• not all species

• function is currently obscure

• probably motion sensors in 
early life

• maybe electrosensory/
magnetic field



• Very peculiar eye morphology



De Vreese et al., 2020

• The external canal is almost closed

• Functionality is currently unknown

De Vreese et al., 2020



Burne, 1952

• The tympanic bulla 
contains the inner ear



Cranford et al., 2010







The locomotor system 

The skull



• 50 to 80 vertebrae

Species C T L Cau Total
T. truncatus 7 12–14 16–19 24–27 62–65 

S. coeruleoalba 7 15 18–22 32–35 74–79
D. delphis 7 14 21 31–35 73 (70–75) 
G. griseus 7 12–13 18–19 30–31 68–69 
G. melas 7 11 12–14 28–29 58–59 
O. orca 7 11–13 9–12 21–25 50–54

P. crassidens 7 10–11 9–11 20–23 47–52 

The vertebral column

The vertebral column




W = bh2; Slijper (1936, 1946)



Ribs



Sternum

The pectoral fin 







The pelvic limb

• Remnants of the coxal bone

• Found above the genial slit

• Slightly deeper in males

© Pierre Henri Fontaine





• Extremely deep and curved

• Strong, could participate in blood flow 
management

Lillie et al., 2017

The circulatory system 











Lymphatic system

D. Delphis

Silva et al., 2014 



 Placed similarly to other 
mammals 

 Degenerates in adults like 
in most mammals 



 Small (0,2% of body 
weight) 

 Ectopic ones are frequent 

The respiratory system 



Burne, 1952

Burne, 1952



Burne, 1952
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Lacunae
 The structure of the dolphin trachea is

less collapsible

 higher rigidity

 lack of tracheal muscle

 shape of the tracheal rings

Trachea

Burne, 1952



Air is present inly in rigid 
spaces of the lungs

Alveoli collapse



Oxygen storage

• The respective oxygen 
storages in the lungs, blood
and muscles are different 
from terrestrial mammals

The digestive system 





Yablokov, 1972



Intestine

Intestine





The urinary system 



Kidneys



The reproductive system 







The endocrine system 



Hypophysis

0.5 to 4 grams

Epiphysis (pineal gland)

• It depends on the species



Thyroid

Ridgway, 1971

Adrenal glands



The nervous system 

• The brain is located far back in the head





• General mammalian organization

• Very specialized

• Still functionally poorly understood


