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Movement and support 

 
Locomotion 

One of the characteristic of living thing is movement. This is obvious in animals but less obvious 

in majority of plant, Movement enable animals to look for food, mates and escape predators. 

1. For movement to be possible there must be a form of support. In plant especially, the 

young one is the turgor pressure; In old dicots it’s the woody tissue while in animals it’s 

the skeletal tissue. 

 

2. The skeleton 

There are three types of skeleton 

(a)  Hydrostatic skeleton 

Here support is provided by a fluid under pressure and it is found in round worms, 

earthworm.  

 

(b) Exoskeleton 

It is made of a hard cuticle protecting inner delicate tissues and also provides 

attachment for muscles 

 

Advantage of exoskeleton 

1.It minimize water loss by evaporation 

2.It protects the internal soft tissue 

3.It determine maximum size of the organism 

 

Disadvantage 

It limits the rate of growth of the organism. 

 

 

(c) Endoskeleton 

It occurs in vertebrates, made of bone and cartilages. 

It is internal and the muscles are outside 
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Advantages- 

-does not interfere with the rate of growth 

 

Disadvantage 

Do not protect all soft tissue. 

 

Importance of skeletons to animals 

 

(i)  Hydrostatic skeleton provides support form movement 

(ii) Exoskeleton 

- minimizes water loss by evaporation 

- protects the internal soft tissue 

- determines maximum size of the organism 

(iii) Endoskeleton 

- Give body shape for easy identification and a streamline shape reduce resistance 

during movement. 

- Provide support 

- Protect delicate organs 

- Store Minerals Ca, 

- Make blood cells 

 

Skeleton  

is the flamework of bone in the body 
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The axial skeleton forms the central axis of the body and includes the bones of the skull, 

ossicles of the middle ear, hyoid bone of the throat, vertebral column, and the thoracic cage 

 
The appendicular skeleton is the portion of the skeleton of vertebrates consisting of the bones that 
support the appendages. The appendicular skeleton includes the skeletal elements within the limbs, 
as well as supporting shoulder girdle pectoral and pelvic girdle.[1] The word appendicular is the 
adjective of the noun appendage, which itself means a part that is joined to something larger. 
 

 

 

 

BONES 

Those are hard tissue that make up a skeleton 

 Functions of bone 

(a) Give body shape for easy identification and a streamline shape reduce risistance during 

movement. 

(b) Provide support  

(c) Protect delicate organs 

(d) Store Minerals Ca,  

(e) Make blood cells 

Shape of common bones 
Differences between femur and 

humerus 

Femur Humerus 

small head Big head 

Longer  shorter 

Small well- Neck not well 

https://en.wikipedia.org/wiki/Skeleton
https://en.wikipedia.org/wiki/Vertebrate
https://en.wikipedia.org/wiki/Appendage
https://en.wikipedia.org/wiki/Pectoral_girdle
https://en.wikipedia.org/wiki/Pelvic_girdle
https://en.wikipedia.org/wiki/Appendicular_skeleton#cite_note-1
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Differences between cervical and thoracic vertebrates 

Cervical vertebra Thoracic vertebra 

Has vertebra-arterial canals Lacks vertebra-arterial canals 

Has short neural spine Has long neural spine 

Small body Big body 

Has no facets for ribs Has facets for ribs 

 

Differences cervical vertebrate and lumber vertebrate 

Cervical vertebra Lumbar vertebra 

Has vertebra-arterial canals Lacks vertebra-arterial canals 

Has transverse process Has long transverse process 

Small body Big body 

 

 

Differences between lumbar and thoracic vertebra 

Lumbar vertebra Thoracic vertebra 

Has vertebra-arterial canals Lacks vertebra-arterial canals 

Has Longs transverse process Has short transverse processes 

Has big body Has small body 

Lacks facets for ribs Has facets for ribs 
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Skeletal structures of the fore arm 

 

 
NB 

(i)  Tendons are tissues that  join muscles to bones 

(ii) Ligaments are tissues that join bone to bone 

 

Joints 

A joint is a place where joint meet. 

Types of Joint 

1. pivot joint allows rotation movement e.g. neck 

2. Hinge joint allow movement of bone in two planes e.g. knee, elbow and finger joints 

3. ball and socket joints at the shoulder and hip allow movement in many directions 

4. Saddle is similar to hinge joints but allow more movements, e.g. thumb. 

5. Plane or gliding joints are associated with small bones and allow movement in many 

directions e.g. ankle and wrist. 

6. condyloid between ulna and radius at the wrist. 

 

 

 

 

 

Structure of synovial joint 
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Antagonistic muscles 

 

Muscles responsible for movement by contracting and relaxing against the skeleton are referred 

to as antagonistic muscles, i.e., when one is contracted the other is relaxed. For example, in 

human arm when the biceps flex and the triceps extend the arm out. 

 

 

 
 

 

Propulsion in fish. 

In most fish propulsion comes from the side -to- side lashing of the tail which is equipped with a 

caudal fin for increasing the surface area.  
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A drawing of a tilapia 

 
Functions of parts of fish 

1. Operculum protects gills 

2. Dorsal fin prevents fish from rolling. 

3. Lateral lines detect sound waves 

4. Caudal fin used for propulsion 

5. Pectoral, pelvic and ventral fins for balancing. 
 

 

Stability in fish 

A fish is liable to the same kind of instability that affect boats, yawing, pitching and rolling 

1. Yawing, the side-to- side oscillation of the front part of the body resulting from 

propulsion action of the tail, is contracted by the general massiveness and inertia of the 

head and the pressure of water against the side of the body and the vertical fins. In many 

bonny fishes the stabilizing effect of the feature is enhanced by lateral flattening of the 

body. 

 

2. Pitching the tendency of the front end to plunge vertically downwards, is counteracted by 

the flap- like horizontal fins. The large the surface area of these fins have, the more 

effective they are as stabilizers. 

 

 

3. Rolling, the rotation of the body about the longitudinal axis, is counteracted by both the 

vertical and horizontal fins. 

 

Adaptation of fish to swimming 

 - has streamline shape to reduce drag force 

 - has tail fin for propulsion 

 - has fins for stability 

 - has slippery body  to reduce friction 
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 - has swimming bladder for buoyance 

 - eyes for vision in water 

 - lateral line to detect sound in water 

 

Locomotion in air. 

Adaptive of bird aid flight 

(i) has feather that aid flight 

(ii) hollow bone to reduce weight 

(iii) bones are fused to reduce flexibility 

(iv) lightweight, smooth feathers – this reduces the forces of weight and drag 

(v) a beak, instead of heavy, bony jaws and teeth – this reduces the force of weight 

(vi) an enlarged breastbone called a sternum for flight muscle attachment – this helps with the 

force of thrust 

(vii) a streamlined body – this helps reduce the force of drag 

(viii) wings – these enable the force of lift. 

 

 
 

 

Active  flight 

The bird fly by flapping the wings. 

The large and powerful depressor muscle pulls the wing downwards and give the bird lift during active 

flight, when the Levator muscle contract it pulls the wing upwards.  

 

Feathers 
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Different Types of Feathers 
The four different basic types of feathers are 

(a) Quill feathers found on wings and tail feathers used for Flight. 
(b) Convert feather covers the back while Down feathers found between legs are used for 

protection and as insulator 
(c) Filoplume feathers found all over the body they are sensitive to touch 

 
Locomotion in insects 

- Insects thorax contain two sets of antagonistic flight muscle; 

-  a pair of dorso-ventral muscle (indirect muscle- not attached to the wing) run from the 

roof to the floor of the thorax; and a pair of longitudinal muscles run from the anterior 

surface of the dome- like roof to the posterior surface.  

- When the dorso-ventral muscle contract the roof attachment of the wing is pulled 

downwards to the wall attachment with a result that the wing goes up.  

- When the longitudinal muscles contract the top of the dome – like roof rises slightly and 

the roof attachment is pulled upwards relative to the wall attachment with the result that 

the wing goes down. 
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Adaptations of insects for flying 

- have streamline body 

- have strong flight muscles 

- have exoskeletons for attachment of flight muscles 

- have extensive tracheal system that delivers oxygen directly to the muscles 

- some insects have two pairs of wings to increase the surface area 

- some have halters for balancing 

- are small to reduce weight 

- have protective exoskeleton 

 
 

Exercise 

1. A vertebrate with a short neural spine and long transverse process is 

A. lumber vertebra 

B. thoracic vertebra 

C. cervical vertebra 

D. sacral vertebra 

2. Which one of the following structure of a bony fish enables it to vary its density while 

swimming. 

A. Lateral line 
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B. dorsal fin 

C. Pelvic fin 

D. Swim bladder 

3. A vertebrate with a long neural spine, short transverse process and small neural arch is 

called 

A. thoracic  

B. lumber 

C. cervical 

D. caudal 

4. A structure that connects a bone to a bone it the  

A. cartilage 

B. muscle 

C. ligament 

D. tendon 

5. Which one of the following is a set of bones found in the human fore limb only? 

A. Femur, tibia, humerus 

B. Humerus, radius, ulna 

C. Femur, radius, alna 

D. Tibia, fibula, humerus 

6. A vertebra with long neural spine, wide neural canal and short transverse process is 

A. an atlas vertebra 

B. a thoracic vertebra 

C. a lumbar vertebra 

D. a cervical vertebra 

7. Which of the following sets, contains bones of the fore limb? 

A. femur, tibia, humerus 

B. radius, ulna, femur 

C. tibia, fibula, ulna 

D. Humerus, radius, ulna 

8. To which of the following is the biceps muscle attached? 

A. Clavicle 
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B. radius 

C. humerus 

D. ulna 

9. Which of the following vertebrates provide points of attachment to the ribs? 

A. Cervical 

B. thoracic 

C. lumbar 

D. sacral 

10. which of the following allows smooth movement of bones at a joint? 

A. synovial fluid 

B. tendons 

C. ligament 

D. synovial membrane 

11. Which of the following sets of joints consist only the hinge type? 

A. Hip, wrist and elbow 

B. Neck, shoulder, and elbow 

C. Elbow, knee and finger joints 

D. knee, wrist and ankle 

12. Muscles are attached to bones by 

A. cartilage 

B. tendon 

C. muscle fibre 

D. ligament 

13. the figure below shows a joint in mammalian skeleton 
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Which one of the following pairs consist of parts which reduce friction during movement of the 

joint 

A. (i) and (ii) B. (i) and (iii)  C. (ii) and (iii)  D.  (iii) and (iv) 

14. Which one of the following is part of axil skeleton? 

A. humerus 

B. femur 

C. thoracic vertebrate 

D. ulna 

15. Which of the following does not aid flight in birds? 

A. pectoral muscle 

B. hollow bones 

C. down feather 

D. Quill feather 

16. In which region of mammalian vertebral column do the vertebrates has long neural spine 

and short transverse process? 

A. sacrum 

B. lumbar 

C. thoracic 

D. neck 

17. Which of the following fins provide a major propulsive force in fish? 

A. caudal 

B. pectoral 

C. dorsal 

D. pelvic 

18. Which one of the following structure is found in cervical vertebrate only? 

A. centrum 

B. neural spine 

C. transverse process 

D. vertebra-arterial canal 

19. Which of the following pairs of bones form a ball and socket joint?  

A. humerus and ulna 
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B. femur and pelvis 

C. humerus and radius 

D. femur and tibia 

20. In fish, the fin which are used in propulsion movement are 

A. caudal 

B. dorsal 

C. pelvis 

D. ventral 

21. The figure below is a diagram showing a plan of pentadactyl limb. 

 

What part is represented by letter X. 

A. femur 

B. humerus 

C. Radius 

D. Ulna 

Assay questions 

22. (a) Describe the structure of different types of skeletons in animals giving example in 

each case (09marks) 

(b) Explain how the vertebra column in mammal is adapted to its function (06marks) 

23. (a) How are birds adapted to flight? 

(b) with aid of a diagram, describe how wings are moved up and down during flight in a 

bird. 

24. (a) Describe the structure of the different types of birds feathers stating the function of 

each type. (06msrks) 

(b) What factors contribute to the bird’s ability to fly 

25. (a) Explain why a skeleton is necessary inhuman body 
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(b) With the aid of a diagram describe how a human arm can bend and straighten. 

 

marking guide 

1 A 6 B 11 C 16 C 21 B 

2 D 7 D 12 B 17 A   

3 A 8 B 13 C 18 D   

4 C 9 B 14 C 19 B   

5 B 10 A 15 C 20 A   

22 (a) Types of skeletons 

(i) hydrostatic skeleton provide support by a liquid under pressure e.g. 

earthworm 

(ii) exoskeleton is made of a hard cuticle protecting inner delicate tissue and 

providing support for attachment of muscles e.g. insects 

(iii) Endoskeleton is made framework of bones to protect delicate tissues 

and provide support for muscles 

(b) Adaptation of vertebra column 

(i) vertebra have processes for attachment of muscle 

(ii) vertebra have neural canal for passage and protection of spinal cord 

(iii) cervical vertebrate have vertebra-arterial canal for protection of arteries 

(iv) Jointed for flexibility 
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(v) strong bones for support 

 

23. (a) Adaptive of bird aid flight 

(i) has feather that aid flight 

(ii) hollow bone to reduce weight 

(iii) bones are fused to reduce flexibility 

(iv) lightweight, smooth feathers – this reduces the forces of weight and drag 

(v) a beak, instead of heavy, bony jaws and teeth – this reduces the force of weight 

(vi) an enlarged breastbone called a sternum for flight muscle attachment – this helps with the 

force of thrust 

(vii) a streamlined body – this helps reduce the force of drag 

(viii) wings – these enable the force of lift. 

 

(b) 

 
 

 

Active  flight 

The bird fly by flapping the wings. 

The large and powerful depressor muscle pulls the wing downwards and give the bird lift during active 

flight, when the Levator muscle contract it pulls the wing upwards.  

 

 

24 (a) The four different basic types of feathers are 

(i) Quill feathers found on wings and tail feathers used for Flight. 

(ii) Convert feather covers the back while Down feathers found between legs are used 

for protection and as insulator 

(iii) Filoplume feathers found all over the body they are sensitive to touch 
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(b) Adaptive of bird aid flight 

(i) has feather that aid flight 

(ii) hollow bone to reduce weight 

(iii) bones are fused to reduce flexibility 

(iv) lightweight, smooth feathers – this reduces the forces of weight and drag 

(v) a beak, instead of heavy, bony jaws and teeth – this reduces the force of weight 

(vi) an enlarged breastbone called a sternum for flight muscle attachment – this helps with the 

force of thrust 

(vii) a streamlined body – this helps reduce the force of drag 

(viii) wings – these enable the force of lift. 

 

25. (Functions of bone 

(i) Give body shape for easy identification and a streamline shape reduce risistance during 

movement. 

(ii) Provide support  

(iii)Protect delicate organs 

(iv) Store Minerals Ca,  

(v) Make blood cells 

(b) In human arm when the biceps flex and the triceps extend the arm out. 

 

 

 

 


