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TYPES OF LONG BONES NAMELY GEMUR, HUMERAUS, RADIUS  AS  WELL  
AS  ULNA  IN  HUMAN  BEINGS  AND  META  CARPAL  BONES  AS  WELL 
AS  META  TARSAL  BONES  IN  HORSES.  STRUCTURE OF LONG BONES 

INCLUDE DIAPHYSIS, EPIPHYSES, META PHYSIS, ARTICULART 
CARTILAGE AND MEDULLARY CAVITY.  FUN CTIONS OF LONG BONES.  

EXAMPLES OF SHORT BONES INCLUDE CARPALS, TARSALS, SESAMOID 
BONES 
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ABSTRACT:- 

       Bones  are  a  fundamental  component  of  the  vertebrae  and  provide  structural  support, 

protection  especially  for  vital  organs  and  serve  as  anchors  for  muscles.  Long  bones  are   

a  component  of  the  skeletal  system  in  animals.  Long  bones  play  a  role in  the  production  

of  blood  cells  and  mineral  storage.  Long  bones  are manifested  by  a  shaft (diaphysis)  and  

two  ends (epiphysis)  filled  with  spongy  bone.  Structure of  long  bones  include  diaphysis,  

epiphyses,  metaphysis articular  cartilage  and  medullary  cavity.  Short  bones  consist  of  cube  

shape  and  provide  stability  as  well  as  support.  Short  bones  are  seen  in  the  wrist  bones  

(carpals)  and  ankles  (tarsals)  of  mammals.  Short  bones  exhibit  a  major  role  regarding  

weight  distribution  as  well  as  joint  mobility.  Examples  of  short  bones  are  carpals,  tarsals  

and  sesamoid  bones.  Short  bones  contain  a  compact  outer  layer  of  bone  tissue  (cortical  

bone)  and  a  spongy  inner  layer  (cancellous  bone)  that  consists  of  bone  marrow.  The  

development  of  short  bones happens  through  endo  chondrial  ossification,  where  cartilage  

transforms  into  bone  tissue  in  a  gradual  manner.    Flat  bones  of  skull  namely  frontal  and  

parietal  bones  provide  the  protection to  the  brain.    Sternum  (breast  bone)    provides  

protection  particularly  to  the  heart  and  lungs  in  the  thoracic  cavity.  Scapula  (shoulder  

blades)  provides  protection   to  the  joints  and  muscles.  The  flat  bones  of  pelvis  provide  

support  to  the  bodys  weight  and  provide  a  foundation for  the  spine  and  lower  limbs.  

Flat  bones  lead  to the  occurrence  of  fractures, diseases  namely  osteoporosis  and  bone  

marrow  disorder  influencing  blood  cell  production.  Auditory  ossicles  of  middle  ear  bones  

are  capable  of  transmitting  sound  vibrations  particularly  from  the  outer  ear  to  inner  ear.  

The  hyoid  bone  (an  irregular  bone  of  threat)  provides  the  support  to  the  tongue  and  
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help  in  swelling.  Sesamoid bones decrease  friction  and  enhance  the  mechanical  advantage  

of  the  muscles. In  humans,  patella  (knee  cap)  is  the  most  well-known  sesamoid  bone,  

seen  in  the  quadriceps  muscle  and  help  in  long  extension  during flight.  Cartilage  is  a  

connective  tissue  that  behaves  as  a  precursor  to  the  bone  in  various  animals  along  with  

sharks  and  rays.  Cartilagenous  skeletons  show  more  flexibility and  light  weight  than  bony  

skeletons,  adapting  them  well  suited  for  aquatic  life.  It  is  finally  concluded  that  bones  

in  animals  came  in  a  remarkable  variety  of  type,  each  adapted  to  specific  functions  and  

environment  also.   

kEY  WORDS:  Diaphysis,  epiphysis,  metaphysis,  articular  cartilage,   medullary  cavity,  long  

bones such  as  femur  as  well  as humerus, meta  carpal  bones,  meta  tarsal  bones,  wing  

bones  such  as humerus,  radius  and  ulna,  leg  bones  such  as  femur,  tibia and  fibula,  

hematopoiesis,  mineral  storage,  endo  chondrial  ossification,  wrists  ( carpals ),  ankels 

(tarsals),  sesamoid  bones,  outer  layer  of  bone  tissue  (cortical  bones),  spongy  inner  layer  

(cancellous  bone),  skull ( cranial bones),  sternum,  scapula  (shoulder  blades),  pelvic  bones,  

rib  cage,  mesenchymal  tissue,  osteoporosis,  facial  bones,  auditory  ossicles  (skull  bones  in  

the middle  ear),  maxilla (upper  jaw),    ,  hyoid  bone,  patella (knee  cap),  sesamoiditis,  

thermo  regulation, histological  analysis,  exo  skeletons,  arthopods and  chitin. 

INTRODUCTION:- 

Bones are a fundamental component of the vertebrate body, providing structural support, 

protection for vital organs, and serving as anchors for muscles. However, not all bones are created 

equal, and they come in various shapes and sizes across the animal kingdom. In this article, we 

will delve into the fascinating world of bones, categorizing them into different types based on 

their structure and function. 
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LONG  BONES:- 

Long bones are a fundamental component of the skeletal system in animals. Long 

bones are elongated and typically found in the limbs of animals. They provide support, protect 

vital organs, aid in movement, and contribute to the production of blood cells and mineral 

storage.  These bones are characterized by a shaft (diaphysis) and two ends (epiphyses) filled with 

spongy bone. 

Structure of long bone  

Examples of Animals with Long Bones: 

Humans: The human body has numerous long bones, including the femur (thigh bone), humerus 

(upper arm bone), and radius and ulna (forearm bones). 

Horses: Long bones in horses are vital for their locomotion. The equine long bones include the 

metacarpal bones (cannon bones) and metatarsal bones (cannon bones) in their legs. 

Birds: Birds also possess long bones, such as the wing bones (humerus, radius, ulna) and leg bones 

(femur, tibia, fibula). These bones are adapted for flight and support. 

Structure of Long Bones: 

Long bones have a distinct structure, consisting of the following components: 

Diaphysis: The main shaft or body of the long bone. 

Epiphyses: The ends of the long bone, which contain growth plates in young animals and 

articulate with other bones. 

Metaphysis: The region between the diaphysis and epiphysis where growth occurs. 

Articular Cartilage: A layer of cartilage covering the epiphyses to reduce friction in joint 

movement. 

Medullary Cavity: The central hollow space within the diaphysis, which contains bone marrow. 

Functions of Long Bones: 

Long bones serve several important functions in animals: 

Support: They provide structural support for the body and facilitate posture and movement. 

Protection: Some long bones, like the ribs, offer protection to vital organs such as the heart and 

lungs. 
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Hematopoiesis: The bone marrow within long bones is responsible for producing red and white 

blood cells, contributing to the circulatory and immune systems. 

Mineral Storage: Long bones store minerals like calcium and phosphate, which are essential for 

bone health and various physiological processes. 

Leverage for Movement: Muscles attach to long bones, allowing for the contraction and 

movement of limbs. 

Growth and Repair: 

Long bones grow through a process known as endochondral ossification, where cartilage is 

gradually replaced by bone tissue. They can also repair themselves when damaged through a 

process called remodeling, which involves the removal and replacement of bone tissue. 

SHORT  BONES:- 

Short bones are roughly cube-shaped and contribute to stability and support. They can be found 

in the wrists (carpals) and ankles (tarsals) of mammals. Despite their small size, they play a crucial 

role in weight distribution and joint mobility. 

Examples of Short Bones: 

Carpals: Carpal bones are short bones found in the wrists of animals, including humans. They 

form a cluster of small, cube-shaped bones that allow for flexibility and movement in the wrist 

joint. 

Tarsals: Tarsal bones are short bones located in the ankle region. They provide support and help 

transmit the body’s weight from the lower leg to the foot. 

Sesamoid Bones: These are small, rounded short bones embedded within tendons. The patella 

(kneecap) in humans is a well-known example of a sesamoid bone. 

Function of Short Bones: 

Short bones serve several important functions in animals: 

They provide stability and support to joints, allowing for controlled movements. 

They protect underlying soft tissues and organs, particularly in the case of sesamoid bones. 

They contribute to weight distribution and balance. 
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Bone Structure: 

Short bones typically have a compact outer layer of bone tissue (cortical bone) and a spongy inner 

layer (cancellous bone) that contains bone marrow. 

Development: 

In animals, short bones usually develop through endochondral ossification, where cartilage 

gradually transforms into bone tissue. 

Variations Across Species: 

The number and arrangement of short bones can vary across different animal species. For 

example, humans have eight carpal bones in each wrist, while other animals may have different 

numbers or arrangements of short bones in their limbs. 

Adaptations for Function: 

Short bones may exhibit specific adaptations based on the animal’s lifestyle and needs. For 

example, some animals may have thicker or more robust short bones to withstand greater 

mechanical stresses. 

Flat Bones: 

Flat bones are thin and flat, serving as protection for vital organs. In humans, the skull (cranial 

bones) and the sternum are examples of flat bones. Their structure allows for the attachment of 

muscles and protects delicate tissues underneath. They consist of two compact bone layers 

surrounding a spongy bone layer (diploë). These bones come in various shapes and sizes, adapted 

to their specific functions. 

Protective Function 

Skull Bones: Flat bones of the skull, such as the frontal and parietal bones, protect the brain. 

Sternum (Breastbone): Protects the heart and lungs in the thoracic cavity. 

Scapulae (Shoulder Blades): Protect underlying shoulder joint and muscles. 

Support and Attachment 

Pelvic Bones: The flat bones of the pelvis support the body’s weight and provide a foundation for 

the spine and lower limbs. 

Ribcage: Flat ribs protect vital organs while also providing attachment points for muscles. 
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Hematopoiesis (Blood Cell Production) 

Some flat bones, like the sternum and pelvis, contain red bone marrow, where blood cells are 

produced. 

Examples in Different Species 

Mammals: Flat bones are commonly found in mammals, including humans, where they serve 

multiple functions. 

Birds: Birds have flat bones like the sternum (keel) for flight muscle attachment. 

Reptiles: Crocodiles have flat scapulae and pelvic bones for muscle attachment and support. 

Development 

Many flat bones develop through intramembranous ossification, where bone forms directly from 

mesenchymal tissue. 

Pathological Conditions 

Flat bones can be subject to fractures, diseases like osteoporosis, and bone marrow disorders 

affecting blood cell production. 

Variations 

In different species, flat bones may vary in shape and size, reflecting their specific roles in the 

organism’s anatomy and physiology. 

Irregular Bones: 

Irregular bones have complex shapes that do not fit into the categories mentioned above. The 

vertebrae in the spine and the facial bones in humans are prime examples. These bones have 

unique functions and forms that suit their specific roles within the body. 

Protective Irregular Bones: 

Many irregular bones play a crucial role in protecting vital organs. 

For example, in mammals, the vertebrae of the spine are irregular bones that protect the spinal 

cord. 

Supportive Irregular Bones: 

Irregular bones provide support to various body structures. 

In reptiles, the pelvic girdle contains irregular bones that support the hind limbs. 
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Auditory Ossicles: 

In mammals, the auditory ossicles (small bones in the middle ear) are irregular. 

These bones transmit sound vibrations from the outer ear to the inner ear. 

Facial Irregular Bones: 

The facial skeleton in mammals contains several irregular bones. 

Examples include the mandible (lower jaw) and the maxilla (upper jaw). 

Hyoid Bone: 

The hyoid bone, an irregular bone in the throat, supports the tongue and aids in swallowing. 

Diversity Across Species: 

Irregular bones vary in number and function among different animal species. 

Birds have irregular bones called sclerotic rings in their eyes to help maintain eye shape. 

Role in Locomotion: 

Some irregular bones, such as the bones in the limbs of reptiles and amphibians, contribute to 

locomotion. 

Growth and Remodeling: 

Irregular bones, like all bones, undergo growth and remodeling throughout an animal’s life. 

Variability in Shape: 

The specific shape of irregular bones can vary widely, depending on their function within the 

animal’s body. 

Sesamoid Bones: 

Sesamoid bones are small, round bones embedded within tendons. They help reduce friction and 

improve the mechanical advantage of muscles. The patella (kneecap) in humans is a well-known 

sesamoid bone, which protects the knee joint and aids in knee extension. 

Function: 

Provide mechanical advantage: Sesamoid bones reduce friction and provide leverage at joints, 

enhancing the function of tendons. 

Protect tendons: They shield tendons from excessive wear and tear during movement. 
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Location in Different Animal Groups: 

Humans: 

Patella (kneecap) is the most well-known sesamoid bone, found in the quadriceps tendon. 

Horses: 

The proximal sesamoid bones, often referred to as the “navicular bones,” are crucial in weight-

bearing and shock absorption within the hooves. 

Birds: 

The patella in birds is a sesamoid bone located in the tendon of the quadriceps muscle, aiding in 

leg extension during flight. 

Reptiles: 

Some reptiles possess sesamoid bones associated with limb movement, contributing to their 

unique locomotion. 

Fish: 

Sesamoid bones are less common in fish due to their hydrodynamic body shapes, but they may 

still occur in specific species. 

Development: 

Sesamoid bones typically develop in response to mechanical stress or genetic factors, forming 

gradually over time. 

Clinical Significance: 

Sesamoid bones can be subject to injury or conditions such as sesamoiditis, which can cause pain 

and lameness in animals. 

Veterinary care may involve treatment options like rest, supportive wraps, or surgery in severe 

cases. 

PNEUMATIC  BONES:- 

Pneumatic bones are unique to birds and some reptiles. They are hollow and 

connected to the respiratory system, aiding in the regulation of air pressure during flight. 

Examples include the bones of a bird’s skeleton, such as the humerus and vertebrae. 
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Types of Pneumatic Bones 

Pneumatization of Long Bones: In birds, long bones such as the humerus and femur often have 

pneumatic cavities. These cavities reduce bone density without compromising strength. 

Cranial Pneumaticity: Some species have pneumaticity in their skull bones, including the frontal, 

parietal, and nasal bones. This can make the skull lighter and more efficient for flight or other 

activities. 

Vertebral Pneumaticity: Certain dinosaurs, like sauropods, developed pneumatic cavities within 

their vertebrae, further reducing overall body mass. 

Function and Advantages 

Weight Reduction: Pneumatic bones significantly decrease the overall weight of the skeleton, 

making it easier for birds to fly and reducing the energy required for locomotion. 

Respiratory Efficiency: The air-filled cavities are connected to the respiratory system, allowing for 

efficient oxygen exchange, especially during strenuous activities like flying. 

Thermoregulation: Some birds can adjust the air volume in pneumatic bones to help regulate 

body temperature. 

Evolutionary Significance 

Pneumatic bones have evolved independently in various lineages of birds and dinosaurs. 

They are considered an example of convergent evolution, where similar adaptations arise in 

unrelated species due to similar environmental pressures. 

Studying pneumatic bones can provide insights into the evolutionary history of these organisms. 

Challenges in Studying Pneumatic Bones 

Pneumatic bones can be fragile, making fossil preservation challenging. 

Understanding the precise function and development of pneumaticity in extinct species requires 

detailed anatomical and histological analysis. 

Cartilage: 

Not all animals have bones made of hard, mineralized tissue. Cartilage is a connective tissue that 

serves as a precursor to bone in many animals, including sharks and rays. Cartilaginous skeletons 

are more flexible and lightweight than bony skeletons, making them well-suited for aquatic life. 
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Exoskeletons: 

Some animals, such as arthropods (insects, arachnids, and crustaceans), possess exoskeletons 

made of chitin. These external structures provide support, protection, and the ability to resist 

desiccation. Exoskeletons must be periodically shed (molted) to accommodate the animal’s 

growth. 

 

CONCLUSION:- 

Bones in animals come in a remarkable variety of types, each adapted to specific 

functions and environments. From the sturdy long bones in our limbs to the delicate sesamoid 

bones in our joints, the diversity of bone structures across the animal kingdom is a testament to 

the evolution and adaptation of these vital structures. Understanding the different types of bones 

helps us appreciate the complexity and beauty of the natural world. 
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