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SKELETONS
1. HydroStatic Skeleton – EarthWorms. In the animal, fluid that is

tightly held in a cavity can act as a skeleton. Muscles are attached
to this fluid-skeleton to cause movement. Very flexible – Yay!
Gives no protection, and movement cannot be quick – Aah!

2. ExoSkeleton – Locusts. Is a hard structure around the animal.
Muscles attach on its inside. Gives protection from predators and
dehydration – Yay! But it forms a barrier to gaseous exchange,
and when the growing animal outgrows its cover, it needs to
moult – Aah!

3. EndoSkeleton – Humans. Is a hard structure inside animals, made
of bone (or cartilage). Muscles are attached to bones to cause
movement. Grows with the animal, protects organs, allows nippy
movement – Yay! Does not protect skin and muscles, takes time
to heal when broken – Aah!





THE HUMAN SKELETON
PARTS of the SKELETON

• Bones – 206 of them, which give support and shape to your body. Muscles
attach to them, to allow movement.

• Cartilage – found between bones to stop them from grinding against each
other.

• Tendons – join muscles to bones.
• Ligaments – join bones to each other.
• Joints – where two bones link.

TYPES of BONES
• Short bones – phalanges (fingers and toes).
• Long bones – femur (thigh bone), humerus (upper arm).
• Flat bones – skull (around your brain).
• Irregular Bones – vertebrae (down your spine).

Full skeleton = Axial skeleton + Appendicular skeleton



AXIAL SKELETON: Skull, Vertebrae, Ribs



AXIAL SKELETON

This forms the AXIS on which the rest of the body 
attaches. 

It includes the Skull, the Vertebrae, and the Ribs.
1. Skull – is made up of 29 bones joined together.
- Cranium surrounds the brain, to protect it.
- Facial bones are used to construct your face, and

include forehead, cheeks, nose, both jaws.
- 2.1.2.3 This is your dental formula for Top Jaw .

2.1.2.3 (You have 32 teeth.) Bottom Jaw
Incisors cut the food. Canines tear the meat. PreMolars

finish chewing the food. Molars start the chewing.





2. Vertebrae – is made of 33 bones down your back.
- Your Neck supports your skull on its atlas, which rests

on its axis, and then on 5 cervical vertebrae.
- Your Chest has 12 thoracic vertebrae, each joined to a

pair of ribs.
- Your Lower back has 5 large lumbar vertebrae.
- Your Hips are attached to 5 (joined) sacrum vertebrae.
- Your Tail-bone is made of 4 (joined) coccyx vertebrae.
• Their job is to protect the spinal cord that is linked to

your brain, and to give your body vertical support.
• Cartilage discs act as cushions to stop friction between

these bones, to absorb shocks, and to let you bend
your back.





3. Ribs – there are 12 pairs of ribs that form a cage around
your heart and lungs, to protect them.

- The backs of each pair are joined to the cervical vertebrae.
- The fronts of each pair are joined to each other with

cartilage at the sternum (breast-bone).
- You use the muscles between the ribs (inter-costal muscles)

for breathing.

WHY WE NEED BONES
They protect internal organs. They give shape to the body.

Their muscles allow them to move for the body. Red
marrow makes RBCs, Yellow marrow makes WBCs. They
make blood platelets too. The three smallest bones are in
your ear, for hearing.



From the Front RIBS From the Back



APPENDICULAR SKELETON
• In Latin, appendix means added on.
• Your arms and legs have been added on to your main (axial)

skeleton, and so they are appendicular.
• Your shoulders form a circular girdle (belt) onto which your

arms attach, and this is called your pectoral girdle.
- This shoulder-circle is made with two shoulder-blades

(scapula) at the back, and two collar-bones (clavicles) in the
front.

• Your hips form a circular girdle (belt) onto which your legs
attach, called the pelvic girdle.

- This hip-circle is made with two hip-bones, each having
three bones fused together (called the ilium, ischium, and
pubis).





1. Pectoral Girdle – The arm is attached to the shoulder,
at the Clavicle and Scapula and each arm is made of
the following bones:

- Humerus: forming the upper arm.
- Radius alongside the Ulna:

forming the lower arm. (These
join the humerus at the elbow.)

- Eight Carpals: forming your wrist.
- Five MetaCarpals: forming your

hand.
- Fourteen Phalanges: forming

four fingers and a thumb.



2. Pelvic Girdle - The leg is attached to the hip at the pelvis.
Each leg is made of the following bones:

- Femur (thigh-bone): forming the
upper leg.

- Tibia alongside the Fibula: forming
the lower leg. (These join the femur
at the knee.)

- Patella (knee-cap): protects the
knee-joint.

- Seven Tarsals: forming your ankle.
- Five MetaTarsals: forming your foot.
- Fourteen Phalanges: forming four

little toes and one big toe.



LONG BONES

• These are all in the arms and in the legs, and act as levers.
• Their heads on both sides are of spongy bone tissue (with red

marrow, making RBCs), covered with cartilage.
• The shaft is of compact bone tissue (with yellow-white marrow,

with fat and WBCs).
- The EndOsteum membrane surrounds the yellow marrow.
- The PeriOsteum membrane covers the outside of the shaft itself.



JOINTS (where BONES MEET)
1. Fixed joints – there is no movement at all in these joints. The 29

bones joined to make your skull. Also, the joins between your
teeth and jaw-bones.

2. Slightly movable joints – there is just enough movement
between each vertebra to allow you to bend your entire back.

3. Synovial joints – Many of these are in your arms and legs, and
allow lots of movement. See the diagram.

- Hinge joint: moves like a door-hinge. Elbow, knee.
- Ball-and-Socket joint: the ball shape of one bone fits into the

hollow socket of another. Hip, shoulder.
- Pivot joint: swivels on a central point. Head on neck.
- Gliding joint: the smaller bones slide past each other as they

move. Wrist, ankle.



(GENERAL) SYNOVIAL JOINT





MUSCLES joined to BONES
• Skeletal muscles are voluntary muscles that we can control.

(They look likes stripes, so are also called striated muscles.)
• Each muscle is attached to its bone with tendons.
• When that muscle contracts, it shortens, and so it pulls the

bone to move it in one direction.
• If you want this bone to move in the opposite direction, this

muscle will relax, and its antagonistic partner will contract.



STRUCTURE of SKELETAL MUSCLES
• These muscles look like stripes, because

their cells are long fibres that are parallel to
each other, joined in a bundle that is now
called a SarcoMere.

• This SarcoMere is controlled by a nucleus. It
is surrounded by a SarcoLemma membrane.
Its cell CytoPlasm is called its SarcoPlasm.

• Each cell fibre is made of smaller protein
filaments, called MyoFibrils:

- Actin filaments are thinner, lighter stripes.
- Myosin filaments are thicker, darker stripes.
• So when that muscle contracts, the Actin

filaments slide in between the Myosin
filaments, and so each SarcoMere gets
shorter.



SKELETAL MUSCLE



DISORDERS in BONES, JOINTS, MUSCLES
1. OsteoPorosis – the body steals Calcium

from the bones, leaving it with lots of holes.
2. Rickets – children with no Vitamin D cannot

absorb Calcium, so their bones become soft
and bent.

3. Arthritis – this is when muscles and
tendons around joints are broken away, and
the joint becomes inflamed from the bones
rubbing against each other.

Go back to your section on Animal Connective
Tissues to remind yourself of Cartilage,
Ligaments, and Tendons.



Type of skeleton Advantages Disadvantages

Hydrostatic skeleton Allows the animal to be
more flexible

No protection from getting
injured.

Exoskeleton Protected from predators.
Animal is protected from
dehydration

Growth is restricted.
Gaseous exchange is
prevented by hard
skeleton.

Endoskeleton Allows more flexibility.
Protects delicate organs
within the body. It grows
as the animal grows

When damaged, it takes a
long time to repair. Skin
and muscles are not
protected

D. Supporting Systems and Movement in Animals
Question 1



Question 2
REFER TO STUDY GUIDE

Question 3
1. Collar bone, shoulder blade, muscles, humerus, ball and socket, ulna, 
radius
2. Femur, patella, tibia, shin 

Question 4
1. Osteoporosis is a condition that causes the bones to become fragile, so 
that they break more easily.
2. Aging, poor nutrition, physical inactivity, smoking, low body weight
3. Back pain, caused by a fractured or collapsed vertebra. Loss of height 
over time. A stooped posture.  A bone that breaks much more easily than 
expected

Question 5
1. Joint inflammation
2. Breakdown of the cartilage in the joints.
3. Hands, lower back, neck, knees, hips, feet



Question 5
1. Joint inflammation
2. Breakdown of the cartilage in the joints.
3. Hands, lower back, neck, knees, hips, feet

Question 6
1. Immovable joint, slightly movable, freely movable
2. Freely movable
3. Sutures

Question 7
1. Synovial joint
2. Refer to study guide
3. Prevent friction between bones
4. Shoulder joint, hip joint, knee joint, elbow joint
5. Tendons join muscle to bone.  Ligaments join bone to bone



Question 8
1. Pectoral girdle
2. Femur
3. Endosteum
4. Chondrocytes
5. Chondrin
6. Ligaments
7. Tendon
8. Antagonistic muscles 
9. Sarcolemma
10. Cranium

Question 9
1. REFER TO STUDY GUIDE
2. Humerus, ulna, radius, femur, tibia, fibula
3. Red bone marrow
4. Calcium


