
 

 
 

REVISION: STRUCURE & SUPPORT IN ANIMALS  19 JUNE 2013 

Lesson Description  

In this lesson we revise: 

  the different types of skeletons 

 the structure and function of the axial skeleton & the appendicular skeleton 

 the structure of a long bone and different types of joints 

Key Concepts 

The Three Different Types of Skeletons  

There are three main types of skeletons (support systems) in animals: 

Hydrostatic Skeleton 

The hydrostatic skeleton has a body compartment filled with water under pressure. This gives enough 

support and protection for invertebrates that live in water (sea snails, anemones and jellyfish) and 

some invertebrates that live in moist soil and rotting vegetation(earthworms and snails). 

  

(Images of an earthworm and a worm showing the presences of a hydrostatic skeleton.) 

Exoskeleton 

The exoskeleton support system is a chitinous or calcareous hard covering on the outside (‘exo’-

outside) of a body, which supports and protects internal tissue. All invertebrate arthropods (such as 

insects, crustaceans and arachnids) have exoskeletons. 

  



 

 
 

 
 

(Images of a crab, woodlice, horse shoe crab and garden snail showing the presences of a 

exoskeleton.) 

Endoskeleton 

The endoskeleton support system is made of soft or hard bones, joints, muscles, tendons and 

ligaments and is found inside (‘endo’-inside) a body.  

A soft endoskeleton is made of cartilage (as in sharks). A had endoskeleton is made up of bone (as in 

vertebrates).  

Endo skeletons protect the soft body tissue and allow for free movement, greater growth and strength. 

  

(Images of a leopard and a frog showing the presences of an endoskeleton.) 

The Advantages and Disadvantages of Different Types of Skeletons  

Advantages 

Hydrostatic Skeleton Exoskeleton Endoskeleton 

Aquatic animals can increase in 
size because support of water 
reduces effects of gravity. 

Plates of armour to support and 
protect soft tissue and organs. 

Greater flexibility 

Land animals easily burrow into 
soil for protection. 

Muscles and organs are inside 
for protection. 

Can grow with increase in size. 

Movement needs little energy 
because it is helped by water or 
moist land environment. 

Provides shape and structural 
support. 

Limited energy needed for more 
growth because skeleton is 
added to, not replaced 

Allows for passive diffusion of 
important substances, such as 
oxygen and water, into the 
organism. 

Prevents dehydration. 
Gives shape and structural 
support. 

 
Provides good leverage for 
muscle attachment. 

Bones can vary in size to 
support mass. 



 

 
 

Disadvantages 

Hydrostatic Skeleton Exoskeleton Endoskeleton 

No solid support for muscle, 
limbs or appendages. 

Limits the size of animal. 
No overall protection to the 
body (but vital organs are well 
protected). 

Land animals cannot increase in 
size because of the limited 
support of their muscles. 

Creates difficulties in growth 
Muscles located on the outside, 
so can be easily damaged. 

If land animals got bigger, they 
would collapse under their own 
weight. 

Animals needs to moult to 
increase in size 

Does not prevent dehydration. 

No escape from predators. 
Uses a lot of energy In the re 
growth stage after each 
moulting. 

Poor leverage for muscle action. 

Cannot quickly escape or make 
defence movements. 

 
Bones are fairly heavy and 
movement is energy-intensive. 

No protective tissue   

Must have a moist or water 
habitat to survive and prevent 
dehydration. 

   

 

The Structure of the Human Skeleton 
Humans are vertebrates and contain an endoskeleton. The human skeleton consists of 206 bones. 

The largest bone is the thigh bone called the femur, and the smallest is the stirrup of the middle ear. 

Most mammals move on four legs. Humans are bipedal, which means that they stand upright in two 

legs and use only their legs for locomotion. This frees their arms and hands, which can be used to do 

other things.  

The endoskeleton of humans consists of two parts: 

 The axial skeleton is the main, longitudinal part of the skeleton. It consists of the skull, 

vertebral column and rib cage. 

 The appendicular skeleton refers to the parts of the skeleton that are attached to the axial 

skeleton. It includes the pectoral girdle, the pelvic girdle, and the bones of the arms and legs 

The Axial Skeleton 

The axial skeleton is the main, longitudinal part of the skeleton. It consists of the skull, vertebral 

column and rib cage. 

The Skull 

The skull is that part of the skeleton that forms your head. 

The skull consists of two parts, a brain ‘box’ called the cranium and the facial parts. The cranium 

consists of flat bones that fit together with zigzag joints called sutures. The facial parts consist of the 

nasal bones, eye socket, upper jaw and lower jaw.  



 

 
 

The facial parts are joined to the cranium by: 

 Sutures in the front of the skull 

 The cheekbone on each side of the skull. 

 

Underneath the skull is a hole known as the foramen magnum through which the spinal cord passes. 
In humans and animals that are bipedal, the skull is positioned on the top of the vertical spinal 
column. 

In four legged mammals that walk on all four limbs, the foramen magnum is behind the skull as the 
spinal column leaves the back of the skull and is horizontal. 

The skull has two jaw bones. The upper jaw bone (maxilla) cannot move because it is fixed to the 
skull. The lower jaw (mandible) is joined to the skull near the ear. The lower jaw can move up and 

down and sideways. Both the upper jaw and lower jaws have teeth.  

The roof of the mouth is called the palate. It separates the mouth from the nasal passages above it. 

This allows us to breathe while we are chewing our food. 

In grade 12 you will study the human evolution and find out how the facial bones, cranium, foramen 
magnum, palate and jaws have changed as humans have evolved. 

The different types of teeth in Mammals: 

All mammals have two sets of teeth during their lifetime: a temporary milk set and a permanent set. 
Humans have 20 milk set of teeth and 32 permanent teeth. The teeth are symmetrically arranged in 
both the upper and lower jaws. Chewing is the main purpose of teeth in humans and there are four 
types, each of which has its own function. 

 Incisors - cut food into small pieces 

 Canines – help to hold and tear or bite food 

 Premolars and molars – compress and grind food into fine particles 

The Vertebral Column 

The vertebral column is also commonly called the spinal column or the backbone. The irregular bones 
are called the vertebrae and there are 33. They are connected so that a flexible, curved structure is 
formed. The vertebral column goes from the skull to the pelvis and forms the central axis of the body. 
It surrounds and protects the delicate spinal cord, which runs through its central cavity. It is also a 
point of attachment for the ribs, the pectoral girdle and the pelvic girdle. 



 

 
 

 

The Rib Cage: 

Twelve pairs of ribs, the sternum (breastbone) and the thoracic vertebrae form the bony rib cage 
known as the thorax or chest. 

 

 



 

 
 

The Appendicular Skeleton 

The word ‘appendicular’ means ‘connected to’. The appendicular skeleton refers to the parts of the 

skeleton that are attached to the axial skeleton. It includes the pectoral girdle, the pelvic girdle, and 

the bones of the arms and legs. 

The Pectoral Girdle 

The bones in the pectoral (shoulder) girdle connect the bones of the arm to the forearm, the wrist and 

the hands to the axial skeleton of the thorax. 

The Pelvic Girdle 

The pelvic (hip) girdle connects the bones of the leg, the ankle and the foot to the axial skeleton of the 

pelvis. 

 

 

 

  



 

 
 

The Functions of the Human Skeleton 

The general functions of the human skeleton are: 

 Movement – with the muscles, it is important for movement(locomotion) 

 Protection – it provides delicate or sensitive parts of the body(e.g. the skull protects the brain 

and the ribs protect the heart and lungs) 

 Support – it gives the body support, strength and shape 

 Storage – it stores minerals salts 

 Hearing – it helps in hearing , through the smallest bones in the ear, the ossicles 

 Formation – it is the site for the formation of red blood corpuscles.  

The Structure of a Long Bone 
 Living bone consists of bone tissue (which you did in the mammalian tissue section) 

 

 Bones are classified according to their shape and length 

o Flat bones e.g. ribs, scapula and cranial bones 

o Irregular bones e.g. hip bones, vertebra 

o Short bones e.g. carpals and tarsals 

o Long bones e.g. femur, tibia ulna humerous 



 

 
 

 

Types of Joints 

 A joint is formed when two or more bones meet and movement is possible. Ligaments and 

cartilage form part of the joint. Joints are classified according to the amount  of movement 

they permit 

Fibrous Joints 

 Immovable joints that are connected by dense connective 

tissue. E.g. sutures of the skull 

Cartilaginous Joints 

 Limited movement.  

 Connected by white fibrous tissue. E.g. pubic symphysis, 

intevertebral discs  

Synovial Joints 

 Are freely movable 

 Located at the end of bones that are not in direct contact with 

each other 

 

  



 

 
 

The Structure of a Synovial Joint 
 

 

 

 

 

 

 

 

 

 

 

 

Types of Synovial Joint 

Synovial joints are classified according to the type of movement that takes place at the joint. 

Ball and Socket Joint 

 Head of one bone fits into the socket of another. Permits movement in any direction 

 Examples: shoulder and hip joint 

 

Hinge Joint 

 Permits movement in one plane 

 Example – elbow and knee joint 

 

 

Protect and absorb 

pressure 

Lubrication to prevent 

friction 

Fibrous connective tissue. 

Protects the internal 

surface 



 

 
 

Pivot Joint 

 One bone rotates around another. 

 Example: atlas rotates around the axis of the cervical vertebra 

 

Gliding Joint 

 Flat articular surface of one bone slides over that of another. 

 Example: bones of the wrist and ankle 

 

  



 

 
 

Questions 

Question 1 

Complete the table below by filling in the comparisons of the different types of skeletons.  

           (2x9) (18) 

Types of skeletons Two Advantages Two Disadvantages 
Two examples of 
animals with this 

skeleton. 

Hydrostatic skeleton 

   

   

Exoskeleton 

   

   

Endoskeleton 

   

   

Question 2 

Choose the correct answer and write the correct letter corresponding to the correct answer  

2.1 The bones of the hand are called the: 

A phalanges. 

B metacarpals. 

C carpals. 

D tarsals. 

 

2.2 Which of the following joins bone to bone? 

A tendons. 

B ligaments. 

C cartilage. 

D muscle. 

 

2.3 The tough membrane surrounding every muscle is called the: 

A epimysium. 

B perimysium. 

C sarcomere. 

D myofibril. 

 

  



 

 
 

2.4 The disease that causes the cartilage to wear away at the joints and 

resulted in Mr Lambson having a hip replacement is called: 

 A osteoporosis. 

 B rheumatoid arthritis.          

 C old age 

 D osteoarthritis. 

 

 

Question 3 
Study the accompanying diagram which shows the antagonistic muscles of the upper arm in the 

human body and answer the questions that follow: 

 

a.) What is meant by ANTAGONISTIC muscles? 

b.) Name and explain the parts of a muscle labelled 1 and 2, respectively. 

c.) What is the reason for the names ‘biceps’ and ‘triceps’? 

d.) When the hand is lifted in the direction of C – which muscle, the biceps or triceps, will be the 

extensor and which will be the flexor? 

e.) Identify the bones labelled 3, 4 and 5 respectively. 

f.) Identify the structures labelled 6. 

g.) What are the functions of tendons and ligaments, respectively. 

h.) How do tendons and ligaments differ with regard to elasticity? 

i.) What is the difference between elastic and inelastic? 

j.) Why, do you think, is it necessary for tendons to be inelastic for their particular function? 

k.) Why, do you think, is it necessary for ligaments to be elastic for their particular function? 

l.) Why type of joint (according to the degree of movement it permits) is represented by 7? 

m.) What type of synovial join is the elbow? 

 

 


