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Directional terms 

 

 

Directional terms and planes for a human and a quadrupedal mammal. Copyright 2005, Tim D. White & 
Pieter Arend Folkens. 
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1.1. The upper limbs 

1.1.1.  Objectives 
 
For each bone you need to know the following 

1. The names of the bones 

2. the bones with which they articulate  
3. their landmarks (bumps and depressions) and their relevance 
4. their location in the body 
5. their standard measurements 

 
The skeleton consists of the axial skeleton and the appendicular skeleton. The appendicular 
skeleton consists of the bones of the upper and lower limbs, and the pectoral (shoulder) and 
pelvic girdles, which attach the upper and lower limbs to the axial skeleton, respectively. 
 
Exercise 1: label the bones of the appendicular skeleton 
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1.1.2. The arm 
 

 
 
 
The upper limb consists of the arm (brachium), forearm (antebrachium), and hand (manus). 
The arm is the most proximal and articulates with the scapula. Thirty bones form the skeletal 
framework of each upper limb. The humerus is the only bone in the arm. The radius and ulna 
together form the forearm. The carpals, metacarpals and manual phalanges make up the 
hand.  
 
The humerus is the largest long bone in the upper limb. It has a proximal articular head, a long 
shaft and an irregular distal end. The humerus articulates with the ulna and radius on its distal 
end and with the scapula on the proximal end. 
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Siding the humerus 
 
When the bone is intact, the head faces medially, the capitulum faces laterally and the 
olecranon fossa is posterior. For an isolated proximal end, the head is medial and the lesser 
tubercle and intertubercular groove or sulcus are anterior. An isolated distal end can be sided 
by the olecranon fossa, which is posterior, and the capitulum which is lateral. The isolated 
shaft is sided by a small, thin ridge which runs down the entire medial edge of the shaft. The 
lateral lip of the intertubercular groove or sulcus is most pronounced. The deltoid tuberosity 
is lateral, with its posterior arm passing from posterosuperior to anteroinferior, and the 
nutrient foramen exits the bone towards its proximal end. 
 
Exercise 2: Fill in the blanks below: 
  

1. The bone is a  ______________ and is from the  ___________ side of the body. The 

arrow points at ________________ 

2. The bone is a  ______________ and is from the  ___________ side of the body. The 

arrow points at ________________ 

3. The bone is a  ______________ and is from the  ___________ side of the body. The 

arrow points at ________________ 

4. The bone is a  ______________ and is from the  ___________ side of the body. The 

arrow points at ________________ 

5. The bone is a  ______________ and is from the  ___________ side of the body. The 

arrow points at ________________ 
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1.1.3. The forearm 
 
The bones of the forearm are the radius and ulna. They articulate proximally with the humerus 
and distally with the wrist bones. They also articulate with each other proximally and distally 
at small radioulnar joints. An interosseous membrane connects the two bones along their 
entire length. 
 
The ulna lies medially in the forearm and is slightly longer than the radius. The ulna forms the 
major portion of the elbow joint with the humerus. Its major markings include the olecranon, 
coronoid process, trochlear notch, radial notch, and the styloid process.  
 
The radius lies laterally in the forearm. It articulates with the humerus, ulna and wrist. Its 
major marking is the radial tuberosity. 
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Siding the radius 
 
The intact radius can be sided by positioning the ulnar notch, the radial tuberosity and the 
interosseous crest medially. The dorsal tubercle is posterior, and the styloid process is lateral. 
An isolated proximal fragment can be sided by positioning the proximal articular surface 
medially with its greatest proximodistal dimension and ensuring the radial tuberosity faces 
anteromedially. The isolated shaft is positioned so the interosseous crest is medial, the 
oblique line is anterior and the nutrient foramen exits the bone distally on the anterior side 
of the shaft. A distal radius has a smooth anterior surface, a medially facing ulnar notch, and 
grooves on the posterior surface. 
 
Siding the ulna 
 
On an intact ulna and the proximal ulna the olecranon process is proximal and posterior. The 
radial notch and interosseous crest are lateral whereas the brachial tuberosity is medially 
displaced. The isolated shaft tapers distally, and the nutrient foramen exits the bone distally 
on the anterior shaft surface and faces proximally. At midshaft and distally, the surface 
posterior to the interosseous crest may display a narrow groove. The isolated distal end is 
sided with the styloid process posteriorly and the groove for the extensor carpi ulnaris lateral 
to the process. 
 
 
Exercise 3: Fill in the blanks below: 

1. The bone is a  ______________ and is from the  ___________ side of the body. The 

arrow points at ________________ 

2. The bone is a  ______________ and is from the  ___________ side of the body. The 

arrow points at ________________ 

3. The bone is a  ______________ and is from the  ___________ side of the body. The 

arrow points at ________________ 

4. The bone is a  ______________ and is from the  ___________ side of the body. The 

arrow points at ________________ 

5. The bone is a  ______________ and is from the  ___________ side of the body. The 

arrow points at ________________ 
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1.1.4. The arm and forearm 
 

Exercise 4:  Fill in the blanks 
 

1. What is the bone that articulates medially with the bone on the table? 

_______________________________ 

 
2. What is the bone that articulates mediodistally with the bone on the table? 

_______________________________ 

3. What is the bone that articulates laterodistally with the bone on the table? 

_______________________________ 

 
Exercise 5: Fill in the blanks below: 
  

1. The bone is a  ______________ and is from the  ___________ side of the body. The 

arrow points at ________________ 

2. The bone is a  ______________ and is from the  ___________ side of the body. The 

arrow points at ________________ 

3. The bone is a  ______________ and is from the  ___________ side of the body. The 

arrow points at ________________ 

4. The bone is a  ______________ and is from the  ___________ side of the body. The 

arrow points at ________________ 

5. The bone is a  ______________ and is from the  ___________ side of the body. The 

arrow points at ________________ 
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Bonus exercise 6. Identify the fragments and describe them as accurately as possible 
following the example. 
 
Example: The fragment is the proximal portion of a right humeral shaft. It preserves the 
groove for the radial nerve but the deltoid tuberosity is not visible. The humerus fractured 
just distal of the neck and proximal to the deltoid tuberosity. 
 

1. ______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

_____________________________________________________________________________ 

2. ______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

_____________________________________________________________________________ 

Bonus Exercise 7. Without looking identify the fragments in the two bags by feeling them 
only and describing them as accurately as possible. 
 

1. ______________________________________________________________________________

______________________________________________________________________________ 

_____________________________________________________________________________ 

2. ______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________  
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1.2. The lower limbs 

 

1.2.1. Objectives 
 
For each bone you are responsible for knowing the following:  

1. the names of the bones, and the bones with which they articulate  
2. their landmarks (bumps and depressions) and their relevance 
3. their location in the body 
4. their standard measurements 

 
The lower limb: consists of the pelvic girdle, the femur or thigh bone, the patella or kneecap, 
the tibia and fibula which constitute the lower leg, and the foot. The femur is the serial 
homologue of the humerus in the arm. The fibula and tibia are the serial homologues of the 
radius and ulna. The patella is the largest sesamoid in the body and protects the knee joint.  
 
Exercise 8: Label the bones of the lower limb. 
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Exercise 9: What category of bones are the bones of the lower limb? Choose from long 
bones, irregular bones, flat bones, sesamoids or short bones. 
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1.2.2. The femur 
 

 
 
 
The femur is the largest long bone in the lower limb. It is the largest, heaviest and strongest 
bone in the body. Because of its strength and density, it is often recovered and can provide 
information on the stature and body size of the individual. It has a proximal head which 
articulates with the os coxae. Distally it articulates with the tibia and the patella.  
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Siding the femur 
 
When the bone is intact, the head faces medially and the linea aspera faces posteriorly.  For 
an isolated proximal end, the head is medial and the greater trochanter is lateral. An isolated 
distal end can be sided by the intercondylar fossa, which is posterior, and the patellar articular 
surface comes up more superior on the side the bone is from. The medial epicondyle is the 
most protruding and has an adductor tubercle. The isolated shaft is sided by the nutrient 
foramen which is located posteriorly and is inclined superiorly towards the head. Also, the 
linea aspera is inclined towards the direction the bone is from. 
 
Exercise 10: Fill in the blanks below: 
  

1. The bone is a  ______________ and is from the  ___________ side of the body. The 

arrow points at ________________ 

2. The bone is a  ______________ and is from the  ___________ side of the body. The 

arrow points at ________________ 

3. The bone is a  ______________ and is from the  ___________ side of the body. The 

arrow points at ________________ 

4. The bone is a  ______________ and is from the  ___________ side of the body. The 

arrow points at ________________ 

5. The bone is a  ______________ and is from the  ___________ side of the body. The 

arrow points at ________________ 
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1.2.3. The lower leg 
 
The bones of the lower leg are the tibia and fibula. The tibia articulates proximally with the femur and 
distally with the ankle bones. They also articulate with each other proximally and distally at small 
tibiofibular joints. An interosseous membrane connects the two bones along their entire length. (Note 
the similarities with the forearms).  
 
The tibia lies medially in the lower leg and is slightly longer than the fibula. The tibia has a plateau upon 
which the distal femur rests forming the major portion of the knee joint with the femur.  
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Siding the fibula 
 
The intact fibula can be sided by positioning the malleolar fossa, the deep depression behind and below 
the distal articular surface, with its flat end distally and posterior. The articular facets of both the head 
and the distal end are on the opposite side to the side the bone is from. An isolated proximal fragment 
can be sided by holding the articular surface toward you and the styloid process will be lateral, proximal 
and displaced posteriorly. The neck is rougher laterally. The isolated shaft is best compared to 
complete bones. The nutrient foramen opens proximally. A distal fibula has the malleolar fossa 
posterior, and the articular facet medial.  
 
Siding the tibia 
 
On an intact tibia the tibial tuberosity is proximal and anterior. The medial malleolus is on the distal 
end and medial. The proximal tibia can be sided by the anterolateral tibial tuberosity, the 
posterolaterally placed fibular articulation. Also, the lateral femoral articular facet is smaller. The 
isolated shaft tapers distally, and the interosseous crest is lateral and posterior. The medial surface is 
widest and faces anteriorly. The nutrient foramen exits the bone proximally on the posterior shaft 
surface. The isolated distal end can be sides by the malleolus, which is medial and its distal-most 
projection is anterior. Grooves for the plantarflexor tendons are posterior. The fibular notch is lateral.  
 
Exercise 11: Fill in the blanks below: 
  

1. The bone is a  ______________ and is from the  ___________ side of the body. The arrow 

points at ________________ 

2. The bone is a  ______________ and is from the  ___________ side of the body. The arrow 

points at ________________ 

3. The bone is a  ______________ and is from the  ___________ side of the body. The arrow 

points at ________________ 

4. The bone is a  ______________ and is from the  ___________ side of the body. The arrow 

points at ________________ 

5. The bone is a  ______________ and is from the  ___________ side of the body. The arrow 

points at ________________  
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1.2.4. The patella 
 

 
Siding the patella 
 
Hold the patella with the articular surface towards you and the apex facing down. The side with the 
largest articulation is on the same side the bone comes from. 
 
Exercise 12: Fill in the blanks below: 
  

1. The bone is a  ______________ and is from the  ___________ side of the body. The arrow points 

at ________________ 

2. The bone is a  ______________ and is from the  ___________ side of the body. The arrow points 

at ________________ 

3. The bone is a  ______________ and is from the  ___________ side of the body. The arrow points 

at ________________ 
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1.2.5. The lower limbs 
 

Exercise 13. Fill in the blanks 
 

1. What is the bone that articulates medially with the bone on the table? 

__________________ 

2. What is the bone that articulates mesiodistally with the bone on the table? 

__________________ 

3. What is the bone that articulates laterodistally with the bone on the table? 

__________________ 

 
Exercise 14: Fill in the blanks below: 
  

1. The bone is a  ______________ and is from the  ___________ side of the body. The arrow points 

at ________________ 

2. The bone is a  ______________ and is from the  ___________ side of the body. The arrow points 

at ________________ 

3. The bone is a  ______________ and is from the  ___________ side of the body. The arrow points 

at ________________ 

4. The bone is a  ______________ and is from the  ___________ side of the body. The arrow points 

at ________________ 

5. The bone is a  ______________ and is from the  ___________ side of the body. The arrow points 

at _________________ 
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Bonus exercise 15: Identify the fragments and describe them as accurately as possible following the 

example. 

Example: The fragment is the proximal portion of a right femoral shaft. It preserves the femoral head 
but the greater trochanter is not visible. The femur fractured just distal of the lesser trochanter.  
 

1. ______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

_____________________________________________________________________________________ 

2. ______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________ 

Bonus exercise: Exercise 16: Without looking identify the fragment in the bag by feeling them only 
and describing them as accurately as possible. 
 

1. ______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________ 
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tw!/¢L/![ н ς ¢ƘŜ ŀǇǇŜƴŘƛŎǳƭŀǊ ǎƪŜƭŜǘƻƴΥ ƘŀƴŘǎ ŀƴŘ ŦŜŜǘ  

2.1. Objectives 

 
You are responsible for knowing the following:  

1. the names of the bones of the hands and feet  
2. the bone landmarks (bumps and depressions) and their relevance 
3. the location of the bones in the body 

 
 
The hand: consists of 8 carpals, 5 metacarpals and 14 phalanges. A total of 27 bones are present in the 
hand (both hands contain one-fourth of the bones of the skeleton). Each finger is also called a ray or 
digit. Numbering starts from lateral to medial (thumb is digit 1, little finger is digit 5). 
 
The foot: consists of 7 tarsals, 5 metatarsals and 14 phalanges. A total of 26 bones are present in the 
foot (both feet contain one-fourth of the bones of the skeleton). Numbering starts from medial to 
lateral (big toe is digit 1).  

2.2. The hand 
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Exercise 1: Identify the bones of the hand 
 

 

A: ___________________________________________________ 

B: ___________________________________________________ 

 

 

A: ___________________________________________________ 

B: ___________________________________________________ 

 

A: ___________________________________________________ 

B: ___________________________________________________ 
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2.3. The foot 

 
Exercise 1: Identify the bones of the foot  
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Exercise 2: Identify the bones of the foot 
 

 

Bone number 4 is a ___________________________________ . 

 

 

Which bone is this? What side is it from? 

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________ 
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2.4. Hands and feet 

 
Exercise 3: visit all stations and answer the questions below. 

Bone 1  
1) What bone is this? _____________________________________________ 

2) What side is it from? ___________________________________________ 

3) What structure does the arrow point to? ___________________________ 

 
Bone 2  
1) For each skeletal element (A and B) provide the name and side  

A) ________________________________________ 

B) ________________________________________ 

 
Bone 3  
1) What bone is this? _____________________________________________ 

2) What side is it from? ____________________________________________ 

 

Bone 4  
мύ ²Ƙŀǘ ƛǎ ǘƘŜ ƴŀƳŜ ŀƴŘ ǎƛŘŜ ƻŦ ǘƘŜ ŜƭŜƳŜƴǘ ƭŀōŜƭƭŜŘ ά!έ Κ 

_____________________________________________ 

нύ ²Ƙŀǘ ƛǎ ǘƘŜ ƴŀƳŜ ŀƴŘ ǎƛŘŜ ƻŦ ǘƘŜ ŜƭŜƳŜƴǘ ƭŀōŜƭƭŜŘ ά.έ Κ 

____________________________________________ 

3) What structure does the arrow point to? ____________________________ 
 
Bone 5  
1) What bone is this? ______________________________________________ 

2) What side is it from? ____________________________________________ 

3) What bones does it articulate with? ________________________________ 

 
Bone 6  
1) What bone is this? _____________________________________________ 

2) What side is it from? ____________________________________________ 

 
Bone 7  
1) For each skeletal element (A and B) provide the name and side  

A) _____________________________________________ 

B) _____________________________________________ 
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Bone 8  
1) What bone is this? ______________________________________________ 

2) What side is it from? ____________________________________________ 

 
Bone 9  
1) What bone is this? _____________________________________________ 

2) What side is it from? ____________________________________________ 

3) What structure does the arrow point to? ____________________________ 

 
Bone 10  
Provide the name and whether they come from the hand or the foot    

A) ____________________________________________ 

B) ____________________________________________ 

 
Bone 11  
1) What bone is this? ____________________________________________ 

2) What side is it from? ___________________________________________ 

3) What structure does the arrow point to?  __________________________ 

 
Bone 12  
1) What bone is this? _____________________________________________ 

2) What side is it from? ___________________________________________ 

 
Bone 13  
1) What bone is this? _____________________________________________ 

2) What side is it from? ___________________________________________ 

 

Bone 14  
1) What bone is this? _____________________________________________ 

2) What side is it from? ___________________________________________ 

 
Bone 15  
1) What bone is this? _____________________________________________ 

2) What side is it from? ___________________________________________ 

3) What bones does it articulate with? _______________________________ 
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Bonus bone 16  
1) What bone is this? _____________________________________________ 

2) What side is it from? ___________________________________________ 

 

Bonus bone 17  
мύ ²Ƙŀǘ ƛǎ ǘƘŜ ƴŀƳŜ ŀƴŘ ǎƛŘŜ ƻŦ ǘƘŜ ŜƭŜƳŜƴǘ ƭŀōŜƭƭŜŘ ά!έ Κ  

_____________________________________________ 

нύ ²Ƙŀǘ ƛǎ ǘƘŜ ƴŀƳŜ ŀƴŘ ǎƛŘŜ ƻŦ ǘƘŜ ŜƭŜƳŜƴǘ ƭŀōŜƭƭŜŘ ά.έ Κ  

____________________________________________ 

 
Bonus bone 18  
1) What bone is this? _____________________________________________ 

2) What side is it from? ____________________________________________ 

 
Bonus bone 19  
1) What bone is this? _____________________________________________ 

 
Bonus bone 20  
мύ ²Ƙŀǘ ƛǎ ǘƘŜ ƴŀƳŜ ŀƴŘ ǎƛŘŜ ƻŦ ǘƘŜ ŜƭŜƳŜƴǘ ƭŀōŜƭƭŜŘ ά!έ Κ  

_____________________________________________ 

нύ ²Ƙŀǘ ƛǎ ǘƘŜ ƴŀƳŜ ŀƴŘ ǎƛŘŜ ƻŦ ǘƘŜ ŜƭŜƳŜƴǘ ƭŀōŜƭƭŜŘ ά.έ Κ  

_____________________________________________ 
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3.1. Objectives 

 
You are responsible for knowing the following:  

1. the names of the bones with which they articulate  
2. their landmarks (bumps and depressions) and their relevance 
3. their location in the body 
4. the standard measurements  

 
The pectoral or shoulder girdle consists of the clavicle and scapula. It provides support and articulation 
for the humerus and serves as an anchor for various neck muscles.  The shoulder girdle consists of the 
anterior clavicles and the posterior scapulae. They attach to the axial skeleton that allows for maximum 
movement. 
 

3.2. The shoulder girdle 

 
Exercise 1: Label the bones of pectoral girdle and the acromio-clavicular joint. 
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Exercise 2: What category of bones are the bones of the pectoral girdle? Choose from long bones, 
irregular bones, flat bones, sesamoids or short bones. 
 

1. The scapula is a  _________________ 

2. The clavicle is a  _________________ 

3.2.1. The scapula 
 

 
 
 
The scapula, or shoulder blade, is a triangularly shaped bone that lies on the dorsal surface of the rib 
cage, between the second and seventh rib. It floats over the ribs and is held in place only by muscles 
and tendons. On its lateral side, the scapula connects the humerus with the clavicle. The joint between 
the scapula and humerus is a shallow ball and socket joint that allows for a large range of movements. 
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Siding the scapula 
 
When the bone is intact, the smooth surface of the scapula is anterior and slightly convex and the 
scapular spine is posterior. The glenoid cavity or fossa is lateral. For an isolated acromion, the inferior 
surface is concave and is smoother than the superior. An isolated glenoid cavity can be sided by its 
teardrop-shape. The blunt end is inferior, and the anterior edge has a notch in it. The isolated coracoid 
has a smooth inferior surface, and rough superior surface. An isolated spine thins medially and thickens 
towards the acromion. The infraspinous fossa is most deeply excavated medially.  
 

3.2.2. The clavicula 
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The clavicle or collarbone is a short bone that forms a strut between the scapula and the sternum. It is 
a strongly curved bone that is located above the first rib. On its medial side it articulates with the 
sternum at the sternoclavicular joint. Laterally, it articulates with the scapula (the acromion) at the 
acromioclavicular joint.  
 
Siding the clavicle 
 
When the bone is intact, the bone bows anteriorly from its medial side. It starts to curve posteriorly at 
midshaft. For an isolated end, the medial articulation is round and triangular shaped. The lateral 
articulation is flattened. The isolated shaft has a smooth superior surface and rough inferior surface.  
 
Exercise 3: Fill in the blanks below:  

1. The bone is a  _____________ and is from the  ___________ side of the body. The arrow 

points at ________________ 

2. The bone is a  _____________ and is from the  ___________ side of the body. The arrow 

points at ________________ 

3. The bone is a  _____________ and is from the  ___________ side of the body. The arrow 

points at ________________ 

4. The bone is a  _____________ and is from the  ___________ side of the body. The arrow 

points at ________________ 

5. The bone is a  _____________ and is from the  ___________ side of the body. The arrow 

points at ________________ 

6. The bone is a  _____________ and is from the  ___________ side of the body. The arrow 

points at ________________ 

7. The bone is a  _____________ and is from the  ___________ side of the body. The arrow 

points at ________________  
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3.3. The pelvic girdle 

 
The pelvic girdle, also called bony pelvis, in human anatomy, is a basin-shaped complex of bones that 
connects the trunk and legs, supports and balances the trunk and contains and supports the intestines, 
urinary bladder, and internal sex organs. The pelvic girdle consists of paired os coxae (or hipbones), 
connected in front at the pubic symphysis and behind by the sacrum; each is made up of three bonesτ
the blade-shaped ilium, above and to either side, which accounts for the width of the hips; the ischium, 
behind and below, on which the weight falls in sitting; and the pubis, in front. All three unite in early 
adulthood at a triangular suture in the acetabulum, the cup-shaped socket that forms the hip joint with 
the head of the femur (thighbone). Distal to the sacrum is the coccyx. The ring made by the pelvic girdle 
functions as the birth canal in females. The pelvis provides attachment for muscles that balance and 
support the trunk and move the legs, hips, and trunk. In the infant the pelvis is narrow and non-
supportive. As the child begins walking, the pelvis broadens and tilts; the sacrum descends deeper into 
its articulation with the ilia, and the lumbar curve. 
 
Exercise 4: Label the bones of pelvic girdle using the description above. 
 

 
 
 
Exercise 5: What category of bones are the bones of the pectoral girdle? Choose from long bones, 
irregular bones, flat bones, sesamoids or short bones. 
 

1. The ilium is a  ____________________ 

2. The sacrum is a   __________________ 
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3.3.1. The os coxae 
 
Exercise 6: Label the elements of the os coxa. 
 
 

 
 
 
Siding the os coxae 
 
When the bone is intact, the iliac crest is superior, the pubis is anterior, and the acetabulum is lateral. 
For an isolated ischium, the thicker ramus faces the acetabulum. The surface of the ischial tuberosity 
faces posterolaterally. An isolated pubic region is identified by the rough ventral surface and smooth 
and convex dorsal surface. The superior pubic ramus is more robust than the inferior one. For an 
isolated iliac blade the iliac pillar is lateral and anteriorly displaced. The auricular surface is posterior 
and medial. The iliac tubercle is anterior and lateral and the lateral surface anterior to it is more concave 
than the surface posterior to it. Isolated acetabula can be sided by the inferior acetabular notch which 
faces slightly anteriorly. The inferior end of the lunate surface is broader and more blunt than the 
superior end. The ischial ramus is posterior.  
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Exercise 7: Fill in the blanks below: 
  

1. The bone is a  _____________ and is from the  ___________ side of the body. The arrow points at 

________________ 

2. The bone is a  _____________ and is from the  ___________ side of the body. The arrow points at 

________________ 

3. The bone is a  _____________ and is from the  ___________ side of the body. The arrow points at 

________________ 

4. The bone is a  _____________ and is from the  ___________ side of the body. The arrow points at 

________________ 

5. The bone is a  _____________ and is from the  ___________ side of the body. The arrow points at 

________________ 

6. The bone is a  _____________ and is from the  ___________ side of the body. The arrow points at 

________________ 

7. The bone is a  _____________ and is from the  ___________ side of the body. The arrow points at 

________________ 
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3.3.2. The sacrum and coccyx 

The sacrum and coccyx are part of the axial skeleton and are actually fused vertebrae. During 
adolescence the vertebrae fuse into an immobile, wedge-shaped bone. It usually consists of five 
segments but may have four or six. The sacrum articulates bi-laterally with the os coxa and the small 
coccyx. The coccyx is the human vestigial tail. They are vertebrae without pedicles, laminae and spinous 
processes but do have superior articular and transverse processes. The size of the individual elements 
decreases in size inferiorly. The coccyx may fuse with the sacrum late in life.   

 

Siding the sacrum 

The anterior sacral surface is smooth and concave. The size of the sacral canals gets smaller inferiorly. 
The auricular surface is lateral, and the apex of this surface is V-shaped anterior.  

Exercise 8: Fill in the blanks below: 
  

1. The bone is a _____________ . The arrow points to the _____________________________.  

2. The bone is a _____________ . The arrow points to the _____________________________.  

3. The bone is a _____________ . The arrow points to the _____________________________.  

4. The bone is a _____________ . The arrow points to the _____________________________.  
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4.1. Objectives 

 
You are responsible for knowing the following:  

1. the names of the bones of the vertebral column and thorax and the bones with which they 
articulate 

2. their landmarks (bumps and depressions) and their relevance 
3. their location within the body 
4. the standard measurements often taken on these bones 

4.2. The axial skeleton 

 
Exercise 1: Label the axial skeleton. 
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4.3. The vertebral column 

 
The vertebral column supports the head and trunk. In adults, it is composed of 26 bones. The column 
has 24 vertebrae, one sacrum and one coccyx. The fused vertebrae of the sacrum and coccyx are 
described as part of the pelvis. Here we look at the 24 vertebrae of the vertebral column: seven cervical, 
twelve thoracic and five lumbar vertebrae. In about 10% of individuals there may be fewer or additional 
thoracic or sacral vertebrae. All vertebrae share a number of features, but the different types of 
vertebrae also have specific characteristics. Vertebrae articulate with one another with synovial joints. 
These intervertebral disks are made up of fibrocartilage.  
 
Exercise 2: Label the bones and regions of the vertebral column. 
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Exercise 3: Label the parts of a typical vertebrae. 

 

Exercise 4:  Look at the vertebral fragments. Fill in the blanks below. 
  

1.  The arrow points to the _____________________________.  

2. The arrow points to the _____________________________. 

3. The arrow points to the _____________________________. 

4. The arrow points to the _________________________________. 
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Cervical vertebrae consist of the atlas, axis and four cervical vertebrae share a number of features. The 
vertebral bodies of the cervical vertebrae are saddle-shaped and interlocking. They also have 
transverse foramina and a bifurcated spinous processes. 

The atlas is the first vertebra and lies between the cranium and the axis. The superior articular facets 
are concave and elongate and articulate with the condyles of the occipital bone. The atlas has no 
vertebral body or spinous process. The axis also lacks a body but has a dens: a projecting process that 
forms a pivot for the atlas. The seventh cervical vertebra has an intermediate shape between a typical 
cervical and a typical thoracic vertebra. 

Thoracic vertebrae form a transition between cervical vertebrae above and lumbar vertebrae below. 
The upper four thoracic vertebrae are like cervical vertebrae in some respects. They have vertically 
oriented articular facets and posteriorly directed spinous processes. The lower four thoracic vertebrae 
contain more lumbar features, like large bodies, robust transverse and spinous processes, and lateral 
projecting articular facets. The middle four thoracic vertebrae have characteristics between these two 
regions. These include vertically oriented articular processes and long, slender, and inferiorly inclined 
spinous processes. 
The unique characteristic of thoracic vertebrae are articular facets for the ribs. Each vertebra contains 
two pairs of these costal demifacets on its body and one on each transverse process. Typical ribs 
articulate with the inferior demifacet and transverse process of a thoracic vertebra and the superior 
demifacet of the vertebra below it. The 11th and 12th thoracic vertebrae are sometimes considered 
atypical because they lack a superior costal demifacet. The 11th and 12th ribs thus articulate only with 
the 11th and 12th thoracic vertebrae, respectively.  
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Lumbar vertebrae are characterized by massive bodies and robust spinous and transverse processes. 
Their articular facets are oriented somewhat parasagittally, which is thought to contribute to the large 
range of anteroposterior bending possible between lumbar vertebrae. Lumbar vertebrae also contain 
small mammillary and accessory processes on their bodies. These bony protuberances are sites of 
attachment of deep back muscles. 
 
Exercise 5:  Look at the vertebrae. Which vertebrae are these and which one is missing? 
 
1. These are the _____________ vertebrae and the vertebra that is missing is ____ 

 
 

2. These are the _____________ vertebrae and the vertebra that is missing is ____ 
 

 
3. These are the _____________ vertebrae and the vertebra that is missing is ____ 
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Exercise 6: Fill in the blanks below. 

1. The bone is a ______________________ . The arrow points to the________________________.  

2. The bone is a ______________________ . The arrow points to the________________________. 

3. The bone is a ______________________ . The arrow points to the________________________. 

4. The bone is a ______________________ . The arrow points to the________________________. 

5. The bone is a ______________________ . The arrow points to the________________________. 

  

Exercise 7: look at the vertebrae: which one has a pathological lesion (disease) and describe the 

location and appearance. 

1. . Vertebrae number ________ has a pathological lesion on __________________ (location) which 

looks like _______________________________________________________ 

2. Vertebrae number ________ has a pathological lesion on __________________ (location) which 

looks like _______________________________________________________ 

Bonus exercise 8: Look at the vertebrae and describe them. 

1 This bone is a ___________. Does it have a pathology: YES/NO. .  If yes: describe 

___________________________   

2 This bone is a ___________. Does it have a pathology: YES/NO.  If yes: describe 

___________________________ 

3 This bone is a ___________. Does it have a pathology: YES/NO.  If yes: describe 

___________________________ 

4 This bone is a ___________. Does it have a pathology: YES/NO.  If yes: describe 

___________________________ 
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4.4. The thorax  

 
The thorax (thoracic cage) is also known as the rib cage and is made up of the ribs, costal cartilage, 
sternum, thoracic vertebrae, and the intervertebral discs of the thoracic vertebrae. The thoracic cage 
protects vital organs such as the heart and lungs. The lungs are housed in the left and right pulmonary 
cavities, and the heart is found in the mediastinum along with the oesophagus. The thorax is made up 
of twelve ribs and the sternum. 
  
Exercise 9: Label the bones of the thorax. 

 

 
 
Exercise 10: What category of bones are the bones of the thorax? Choose from long bones, irregular 
bones, flat bones, sesamoids or short bones. 
 
1. The ribs are  ______________________________________ 

2. The sternum is a __________________________________ 
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4.4.1.  Ribs 
 
There are three types of ribs:  true, false, and floating. True, or vertebrocostal, ribs are the uppermost 
seven ribs. True ribs connect to the sternum via their own costal cartilage.  False, or vertebrochondral, 
ribs are the 8th, 9th, and 10th ribs. Rather than the direct connection to the sternum that the true ribs 
have, the connection of the false ribs to the sternum is considered to be indirect.  False ribs connect to 
the sternum by connecting to the costal cartilage of the ribs above them.  Floating, also called vertebral 
or free, ribs are the 11th and 12th ribs with the 10th ribs sometimes included as well.  Floating ribs are 
considered to be floating because they do not connect with the sternum at all and instead end in 
abdominal musculature. 
 
Familiarise yourself with the ribs laid out in the lab and on the mounted skeleton. Look at their shape 
and features. 
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Identifying the number of the ribs without a comparative skeleton can be difficult. The first rib is the 
broadest and most curved and usually the shortest. The head only has one articular facet. The ribs 
increase in length from the first until the seventh rib and then decrease to the twelfth, which is the 
thinnest rib.  
 

Siding the ribs 
 
When the bone is intact, the head is always dorsal, and the tubercle is always caudal. Also, the cranial 
surface is convex and smoother than the caudal surface. The caudal surface is concave and has a costal 
groove on the inside. These features also help side an isolated body. For an isolated first rib, when 
placed on the table, the head will point down when the rib is oriented as it is in the body. With the 
head down, the groove for the subclavian vein will be on top.  
 

4.4.2. Sternum 
 
The sternum is an elongated, flat bone, that forms the middle portion of the anterior wall of the thorax. 
Its upper end, the manubrium, articulates with the clavicles and with the first rib. The second through 
seventh ribs articulate with the body of the sternum, also named the gladiolus. The false eighth through 
tenth rib articulate indirectly with it through the costal cartilage of the seventh rib. The xiphoid process 
is the most inferior part of the sternum.  
 
The body of the sternum is made up of four sternebrae which fuse throughout child- and early 
adulthood.  
 
Exercise 11. Label the parts of the sternum. 
 

  
 

 



46 
 

Exercise 12: Fill in the blanks below: 
  

1. The bone is a ________________ and is from the ______________ side of the body. The arrow 

points to the _____________________________.  

2. The bone is a _______________________________ and is from the ______________ side of the 

body. The arrow points to the _____________________________.  

3. The bone is a _______________________________ and is from the ______________ side of the 

body. The arrow points to the _____________________________.  

4. The bone is a _______________________________ and is from the ______________ side of the 

body. The arrow points to the _____________________________.  

5. The bone is a _______________________________ and is from the ______________ side of the 

body. The arrow points to the _____________________________. 

6. The bone is a _______________________________ and is from the ______________ side of the 

body. The arrow points to the _____________________________. 

7. The bone is a _______________________________ and is from the ______________ side of the 

body. The arrow points to the _____________________________. 

8. The bone is a _______________________________ and is from the ______________ side of the 

body. Describe the sternal rib end _________________________________________________. 

What could be the cause of this lesion ____________________ ? 

Exercise 13: Animal versus human 

1. The bone is a ___________ and is animal/human. Explain _____________________________ 

2. The bone is a ___________ and is animal/human. Explain _____________________________ 

3. The bone is a ___________ and is animal/human. Explain _____________________________  
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5.1. The skull 

 

5.1.1. Objectives 
 
You are responsible for knowing the following:  

1. the names of the bones of the skull  
2. the bone landmarks (bumps and depressions) and their relevance 
3. the location of the skull bones in the skull 
4. the standard measurements often taken on the skull using calipers 

 
The skull is the set of bones that support the framework of the head. It is the most complex unit of 
bones in the skeleton. It serves to protect the brain. It is also vital for mastication and houses the organs 
for the senses of smell, taste, sight and hearing.  
 
The cranium is the skull, minus the mandible. The calvarium (braincase) is the cranium minus the face. 
The calva is the calvarium minus its base. The skull consists of 28 bones. There are 22 bones in the skull 
(8 paired and 6 unpaired) and six ear ossicles (three in each ear). 
 

5.1.2. Bones and sutures 
 
In this part of the practical you will be familiarising yourself with the bones of the complete skull. In 
part 2 of the practical each bone will be looked at in more detail. The ear ossicles are not described as 
they are rarely recovered. Part 3 are exercises on all skull bones. Part 4 is concerned with craniometrics.  
 
Exercise 1: Label the bones of the skull. 
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Sutures 
 
The joints connecting the bones of the skull are referred to as sutures. These are special interlocking 
and serrated joints that come together and ultimately unite.  
 
Exercise 2: Label the sutures of the skull. 
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Before you begin the exercises on the skull keep in mind: 

- Hold the skull with both hands in a firm but gentle grip. 
- Always keep the skull above a padded surface. 
- Beware that teeth fracture easily when fitting the mandible and cranium together or when placing the 

cranium on the table. 
- Use a skull ring, sand box or bean bag to support the skull when available. 
- Never insert fingers into orbits or into the foramen magnum. 
- Do not hold a skull by the zygomatic arch. 

 
 
 

5.1.3. The bones of the vault  
 
Frontal bones 
 
The frontal bone has a vertical portion, which is the forehead. The horizontal portion is the base of the 
skull and forms the roofs of the orbital and nasal cavity. The frontal bone articulates with the nasal 
bones, the sphenoid, the parietal, the maxilla, the zygomatics and the ethmoid. 
 
Parietal bones 
 
The parietals form the sides and the roof of the cranium. The parietals articulate with the opposite 
parietal and with the temporal, occipital, frontal and the sphenoid. The parietals have the most and 
deepest meningeal grooves. It is the most uniform in thickness of the vault bones. The squamosal 
suture is beveled on the exterior surface.  
 
Siding the parietals:  
The meningeal vessels run vertically along the coronal suture and more horizontally near the squamosal 
suture. The meningeal vessels run superior and posterior. The coronal suture is an interfingering rather 
than an interlocking suture. Endocranially, there is a large anterior middle meningeal vessel impression 
along the coronal suture. The squamosal suture is flat and fanlike. It runs laterally and inferiorly, and 
the parietal striae angle postero-superiorly.   
 
Temporal bones 
 
The temporal bones are situated at the base and to the sides of the skull. They articulate with the 
parietals, occipital, zygomatic, mandible and the sphenoid. The temporal is very robust in some places 
and has a highly irregular shape.  
 
Siding the temporals: 
In anatomical position the zygomatic process always points anteriorly and the mastoid inferiorly. The 
mandibular fossa is anterior to the external auditory meatus. The mastoid process is posterior to the 
external auditory meatus. The isolated mastoid is sided by positioning the tip of the mastoid inferiorly. 
The mastoid angles anteriorly. 
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Occipital bone  
 
The occipital bone forms the rear and the base of the skull. The bone articulates with the parietals, the 
temporals, the sphenoid and the atlas.  
 

Exercise 3: Fill in the blanks below:  
  

1. The bone is a _______________________________  and is from the side of the body. The arrow 

points to the _____________________________.  

2. The bone is a _______________________________ and is from the ______________ side of the 

body. The arrow points to the _____________________________.  

3. The bone is a _______________________________ and is from the ______________ side of the 

body. The arrow points to the _____________________________.  

4. The bone is a _______________________________ and is from the ______________ side of the 

body. The arrow points to the _____________________________.  

5. The bone is a _______________________________ and is from the ______________ side of the 

body. The arrow points to the _____________________________. 

6. The bone is a _______________________________ and is from the ______________ side of the 

body. The arrow points to the _____________________________. 

5.1.4. The facial bones 
 
The facial bones are the bones of the anterior and inferior skull: The maxilla, the mandible and the 
zygomatics.  
 
Maxilla 
 
The maxilla is the middle part of the face which is the result of the fusion of two bones along the palatal 

fissure. The maxilla articulates with the zygomatics, the nasal bones, the vomer, ethmoid, lacrimal, 

inferior nasal concha, and the palatine. Sometimes it articulates with the sphenoid.  
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Siding the maxilla: 

The teeth are inferior and lateral. The nasal cavity is medial and the orbits are superior and lateral. The 

zygomatic process is lateral. 

Mandible 
 
The mandible forms the lower jaw of the skull. It holds the lower teeth in place. The mandible 
articulates with the temporal at the condyle and with the maxilla through the teeth.  

Siding the mandible: 

The incisors are always anterior and to the midline, whereas the molars are more distal. The ramus and 
condyle are posterior. Isolated condyles have a border of the mandibular notch that is continuous with 
the lateral side of the condyle. The isolated coronoid has a posteriorly oriented notch and a superior 
tip. The endocoronoid ridge is mesial. The isolated gonial angle has a medial tuberosity for the medial 
pterygoideus which is antero-posteriorly directed. 

Zygomatic 
 
The zygomatics form the cheeks. Each zygomatic articulates with the frontal, sphenoid, maxilla and 
temporal.  
 
Siding the zygomatic: 
The position of the orbits is medial. The bone is smooth and convex on the anterior side. The temporal 
process is faces laterally.  
 

Exercise 4: Fill in the blanks below:  
  

1. The bone is a _____________ and is from the ________ side of the body. The arrow points to the 

___________________________.  

2. The bone is a _____________ and is from the ________ side of the body. The arrow points to the 

___________________________.  

3. The bone is a _____________ and is from the ________ side of the body. The arrow points to the 

___________________________.  

4. The bone is a _____________ and is from the ________ side of the body. The arrow points to the 

___________________________.  
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5. The bone is a _____________ and is from the ________ side of the body. The arrow points to the 

___________________________.  

6. The bone is a _____________ and is from the ________ side of the body. The arrow points to the 

___________________________.  

7. The bone is a _____________ and is from the ________ side of the body. The arrow points to the 

___________________________.  

5.1.5. The bones of the orbit 
 
The bones of the orbit, palate and nose are some of the most fragile bones in the human body. Many 
of them lie on the interior side of the body. The paired bones are the lacrimals, nasals, palatines and 
inferior nasal conchae. The vomer is an unpaired bone. 
 
Lacrimal  
 
The lacrimals are the smallest and most fragile of the facial bones. They form the anterior portion of 
the medial wall of each orbit. They are almost rectangular. There is a crest that runs along the length 
of the lacrimal, dividing it between the orbital plate and the lacrimal sulcus. This sulcus is part of the 
nasal passage that allows tears to be shunted from the eye to the nose. 
 
Siding the lacrimals: 
The lacrimal crest is oriented vertically, and the sulcus is anterior to the crest. The base of the crest 
projects anteriorly, becoming a margin for the lacrimal canal. The orbital plate is thicker than the sulcus.  
 
Inferior nasal conchae 
 
The lateral walls of the nasal cavity is made up horizontally of the inferior nasal conchae. The nasal 
conchae articulate with the maxilla, the lacrimal and the ethmoid.  Their shape is variable.  
 
Palatines 
 
The palatines are paired bones that articulate with each other in the mid-sagittal plane at the 
interpalatine suture. The bones form the posterior part of the hard palate (horizontal plate) and a 
portion of the nasal cavity (vertical plate).  
 
Siding the palatines: 
The superior side of the horizontal plate is smooth. The posterior side does not articulate.  
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Vomer 
 
The vomer is best described as plow shaped. It divides the nasal cavity. It articulates with the maxillae, 
palatines, the sphenoid and the ethmoid.  
 
Ethmoid  
 
The ethmoid is difficult to describe. It has very intricate features and projections and is extremely 
fragile. It runs through the mid-sagittal place. It consists of several plates and projections. It articulates 
with the frontal, sphenoid, nasals, maxillae, lacrimals, palatines, inferior nasal conchae, and vomer. 
 
Nasals 
 
The nasals are small and thin and form the bridge of the nose. They articulate with the frontal and the 
maxillae, as well as the ethmoid. 
 
Siding the nasals: 
The free edge is inferior. The bones thicken medially. The frontal suture is undulated and superior.  
 
Sphenoid  
 
The sphenoid is a complex bone. It connects the cranial and the facial skeleton. The sphenoid articulates 
with twelve bones in the cranium: vomer, ethmoid, frontal, occipital, parietals, temporals, zygomatics, 
and the palatines. Sometimes it also articulates with the maxillae.  
 
Siding the sphenoid 
The greater wings have anteriorly positioned orbital surfaces. The temporal surface faces laterally. The 
foramen ovale is located medio-inferiorly. The foramen spinosum is latero-inferiorly. 
 
 
 
Exercise 5: Fill in the blanks  
  

1. The bone is a _____________ and is from the ________ side of the body. The arrow points to the 

___________________________.  

2. The bone is a _____________ and is from the ________ side of the body. The arrow points to the 

___________________________.  

3. The bone is a _____________ and is from the ________ side of the body. The arrow points to the 

___________________________.  
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Bonus exercise 6: Fill in the blanks 

1. What is the bone that articulates medially with the bone on the table? 

________________________________________ 

2. What is the bone that articulates inferiorly with the bone on the table? 

________________________________________ 

3. What is the bone that articulates superiorly with the bone on the table?  

________________________________________ 

Exercise 7: Fill in the blanks below: 
  

1. The bone is a _____________ and is from the ________ side of the body. The arrow points to the 

___________________________.  

2. The bone is a _____________ and is from the ________ side of the body. The arrow points to the 

___________________________.  

3. The bone is a _____________ and is from the ________ side of the body. The arrow points to the 

___________________________.  

4. The bone is a _____________ and is from the ________ side of the body. The arrow points to the 

___________________________.  

5. The bone is a _____________ and is from the ________ side of the body. The arrow points to the 

___________________________.   
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5.1. Basic identification of human teeth 

 

5.1.1. Objectives 
 
You are responsible for knowing the following:  

1. The different types of human teeth 
2. The ways in which to identify different types of human teeth 
3. The difference between primary and permanent teeth 

 

5.1.2. Tooth surfaces and numbering 

 
For the osteologist, the dentition is one of the most important parts of the human anatomy. They are 
the most resistant to chemical and physical destruction and are therefore represented more frequently 
than other parts of the skeleton. Teeth can provide information of the die, sex, age and evolutionary 
relationships between people. Teeth are formed deep inside the jaws and erupt through the gum when 
nearly complete. Teeth also interact directly with the environment, by chewing and slicing food, and 
are adapted to this function.  
 
There are numerous commonly used terms of relationship and comparison that refer to different 
aspects of teeth and are frequently used in the description of the 
dentition.  
 
Incisal   the biting edge of the incisors and canines.  
Occlusal  the biting edge of premolars and molars. 
Mesial  the surface of any tooth nearest to the midline of the arch 
Distal  the surface of any tooth furthest to the midline of the arch 
Buccal  the surface facing the cheeks (molars and premolars) 
Labial  the surface facing the lips (incisors and canines) 
Palatal  the surface facing the palate of all upper teeth 
Lingual  the surface facing the tongue of all lower teeth 
Cervical the part of the tooth next to the gingival margin 

 
 
There are several numbering systems used to chart dentition. Below is an outline of the FDI (World 
Dental Federation), PALMER and UNIVERSAL methods. The FDI method is most commonly used by 
bioarchaeologists. The UNIVERSAL method is most commonly used by forensic anthropologists. For 
now, though, we will refer to the teeth using the system introduced in the lecture: UI1, UI2, UC, UP3, 
UP4, UM1, UM2, UM3, and LI1 LI2 . . . LM3. 
 



57 
 

 
  



58 
 

5.2. Identifying teeth 
 
As discussed in class there are five steps to identifying a tooth, assuming it is from a human.  
 
In this module you will only learn the first three steps: 
 
Step 1: Is the tooth Primary or Permanent?  
 
Step 2: What Type/Class of Tooth is it?  
 
Step 3:  Is it an Upper or Lower Tooth? 
 
 
Will be covered in Advanced Forensic Anthropology: 
 
Step 4:  Is it a right or left tooth?  
 
Step 5:  What is its tooth position?  
 
 
For Steps 1-оΣ ǎƻƳŜ ōŀǎƛŎ ŘǊŀǿƛƴƎǎ ŀƴŘ ǎŜǾŜǊŀƭ άƪŜȅέ ŦŜŀǘǳǊŜǎ ŀǊŜ ƭƛǎǘŜŘ ōŜƭƻǿΦ CƻǊ ǘƘŜ ŎƻƳǇƭŜǘŜ ǎŜǘ 
of instructions, including names of different tooth surfaces, you will need to attend the Tooth 
Identification lecture. Note: Not ALL teeth will have ALL features!  
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5.2.1. Step 1: Is the tooth Primary or Permanent?  
 
PRIMARY teeth are small and delicate, and the enamel may be yellowish in colour. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
PERMANENT teeth are much more robust, and the enamel is white in colour.  
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5.2.2. Step 2: What Type/Class of Tooth is it?  
 
INCISOR:  Flat, spade-like crown 

 Single crown with straight incisal edge 
   Single root, etc. 
 
CANINE:  Has single conical cusp 

 Large single root 
 
PREMOLAR:  Round crown 

 Bicuspid (generally) 
 Often single root w/ slight to large bifurcation 

 
MOLAR:  Large square crown w/ 3-6 cusps 

 2-3 large roots common  
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5.2.3. Step 3: Is it an Upper or Lower Tooth? 
 
UPPER INCISOR Larger, wider crown, w/ round neck 

  Lingual side may be shovel-shaped 
 Roots = large & ROUND in cross-section 

 
 

LOWER INCISOR Smaller, narrower crown 
 Lingual side often flat and smooth 
 Roots flattened mesio-distally 
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UPPER CANINE Larger, wider crown 
 One LARGE bulge on lingual side near neck 
 Root ROUND in cross-section 

 
 

LOWER CANINE Smaller, narrower crown 
 Smaller single root  
 Root MAY be flattened mesio-distally           
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UPPER PREMOLAR  Two cusps of EQUAL size 
 Crown usually OVAL (bucco-lingual) 
 Often two roots 

 
 

 
 
 

LOWER PREMOLAR Buccal cusp large, Lingual cusp USUALLY smaller 
 Crown ROUND when viewed from top 
 USUALLY ONE root -- MAY have groove on ONE SIDE. 
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UPPER MOLAR Crown SQUARE- to PARALLELOGRAM-shaped 
 4, sometimes 3 main cusps 
 3 roots (may be fused) 

 

 
 
 
LOWER MOLAR Crown is OBLONG mesio-distally 

 5, sometimes 4 main cusps 
    2 roots (may be fused) 
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Exercise 8: Practice studying loose teeth provided, and check with lab instructors for guidance. 

 
Identifying each tooth. You will need to state the following for each:   

Primary or Permanent  
  Type/Class (i.e., incisor, canine, premolar, or molar) 
  Upper or Lower 
 
For example:  The tooth is ______Permanent___,  ___Molar__________, &  _____Lower________,  
 

1. The tooth is ______________,  ______________, &  ________________. 

2. The tooth is ______________,  ______________, &  ________________. 

3. The tooth is ______________,  ______________, &  ________________. 

4. The tooth is ______________,  ______________, &  ________________. 

5. The tooth is ______________,  ______________, &  ________________. 

6. The tooth is ______________,  ______________, &  ________________. 

7. The tooth is ______________,  ______________, &  ________________. 

8. The tooth is ______________,  ______________, &  ________________. 

9. Bonus exercise: the tooth is ______________,  ______________, &  ________________. 

10. Bonus exercise : the tooth is ______________,  ______________, &  ________________. 

 

Exercise 9: Use the figure on the next page and determine the approximate age of the dental material 
in front of you.  
 
Sample 1: ________________________ 
 
Sample 2: ________________________ 
 
Bonus exercise: sample 3: ________________________ 
 
Bonus exercise : sample 4: ________________________ 
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Figure 1: Dental development and eruptionchart AlQahtani et al. 2010) for more information scan the QR code 
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tw!/¢L/![ с ς !ƎŜΣ ǎŜȄ ŀƴŘ ǎǘŀǘǳǊŜ ŜǎǘƛƳŀǘƛƻƴ 
 
The exercises can be found at the end of the chapter! 

6.1. The juvenile skeleton 

 

6.1.1. Objectives 
 
You are responsible for knowing the following:  

1. The bones of the juvenile skeleton 
2. Show understanding of the changes in the juvenile skeleton 

 
 
The juvenile skeleton is quite different from that of adults. Often, students receive little or no training 
in the recognition of juvenile skeletal remains, yet many mortuary sites contain a large amount of sub-
adults. Skeletal evidence from juveniles, particularly fetuses and infants, is often overlooked or 
confused with animal bone. Particularly because the skeletal elements vary in number and appearance 
throughout the stages of development, they are often complicated to identify. Also, when excavating 
juvenile remains it is important to use techniques that are suited to the recovery of small bones and 
growth centres. During this practical, you will be familiarising yourself with the ageing juvenile skeleton. 
 
 
Be mindful when handling these juvenile skeletal remains. Not only do they represent the bodies of 
once living children, teenagers and young adults, the material is also more fragile than that of adults. 
Take extra care when moving the material and ensure you keep it above the mats, reducing the risk 
of drops and breakages. Please, report any damage or particularly fragile elements to staff. 
 
 

 
 

 
 
 

  

Figure 2: A generalized figure of an infant/child skeleton 
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6.1.2. Fusion 
 
The rate of fusion of the bones is a great method of age estimation of subadult remains. The rate of 
fusion differs slightly between males and females. The figure and first table below only shows the male 
fusion rates. For information on both biological sexes consult Schaefer et al. 2009. 

 
Figure 3: human skeleton with fusion rate 
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Table 1: Adolescent and postadolescent fusion rates for males (Schaefer et al. 2009 : 354). 
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Table 2: Epiphyseal fusion based on summary data from Schaefer et al. 2009 (male and female combined) Image credit: Laboratory for 
Human Osteoarchaeology, Leiden University. 

      

 
 

6.1.3. Teeth 
 
See p.66 for the table used for age estimation. A more detailed and refined method exists but will not 
be used in this course. 
 

6.1.4. Length 
 

For nonadult individuals, measurements give an indication of age via the proxy of skeletal growth. 
Fill in the table below and estimate the skeletal age using the corresponding Maresh tables in the 
book Juvenile Osteology by Schaefer et al. 2009. Make a note if you take a diaphyseal length 
measurement or a total length including epiphyses. When epiphyses are unfused, length 
measurements are taken without epiphyses. 
 
 
 
 
 
 
 
 






















































