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1.1. The upper limbs
1.1.1. Objectives

For each bone you need to know the following

The names of the bones

the bones with which they articulate

their landmarks (bumps and depressions) and their relevance
their location in the body

their standard measurements

arwpdE

The skeletorconsists othe axial skeleton and the appendicular skelet®he appendicular
skeletonconsists of the bones of the upper and lower limhsdthe pectoral €houlde) and
pelvicgirdles which attach the upper and lower limbs to the axial skeleton, respectively.

Exercise 1labelthe bones of the appendicular skeleton

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings.



1.1.2.The arm

Head of
humerus

Greater 5 :
tubercle ( ' 4

Lesser

tubercle Anatomical

neck
Inter-
tubercular
sulcus {

Radial groove
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Medial
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Lateral e
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Olecranon
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Capitulum w7, -y
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(a) Anterior view (b) Posterior view

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings.

Surgical
neck

Deltoid
tuberosity

The upper limb consists of the arm (brachium), forearm (antebrachium), and hand (manus).
The arm is the most proximal and articulates with the scapula. Tinntes 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

endand with the scapula on the proximal end.



Siding the humerus

When the bone idntact, the head faces medially, the cadiim faces laterally and the
olecranon fossa is posterior. For molated proximal end the head is medial and the lesser
tubercle and intertubecular groove or sulcus are anterior. Bplated distal endcan be sided

by the olecranon fossavhich is posterior, and the capitulum which is lateral. T$wated
shaftis sided by a small, thin ridge which runs down the entire medial edge of the shaft. The
lateral lip of the intertubecular groove or sulcus is most pronounced. The deltoid tuberosity
is lateral, vith 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. Thebone is a and is from the side of the bodyThe

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




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 connectstwltebones 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 styloatess.

The radius lies laterally in the forearm. It articulates with the humerus, ulna and wrist. Its
major marking is the radial tuberosity.

Head
notch radius
Neck

Radial ) Olecranon : 7
notch \ NG process W
NN / Trochlear \ % & ' Head of

. Coronoid process || Neck of
:Rabdlal " i radius
uberosity Proximal :
radioulnar {
joint i
1
(i R - Interosseous -
i '\\\\_ o | membrane b @t !
?;, N 8 )
PN Ulna =
AR \ (r 5 %
N E87
I &
. B f 5 i
Radius—— | l 1 il
| } 2 & 2 .
& ° ——Radius
i SN Ulnar notch K Y
R N j/Head of ulna \k\
_ e Styloid process L/
Styloid | ¥/ of ulna
process .
of radius Distal Styloid process
radioulnar of radius
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(a) Anterior view (b) Posterior view



Siding the radius

Theintact radiuscan be sided by positioning the ulnar notch, the radial tuberosity and the
interosseous crest medially. The dorsal tuberclgasterior,and the styloid process is latdr

An isolatedproximal fragmentcan be sided by positioning the proximal articular surface
medially with its greatest proximodistal dimension and ensuring the radial tuberosity faces
anteromedially. Thasolated shaftis positioned so the interosseous crest is medial, the
oblique line is anterior and the nutrient foramen exits the bonstally on the anterior side

of the shaft. Adistal radiushas a smooth anterior surface, a medially facing ulnar notch, and
grooves on the posterior surface.

Siding the ulna

On anintact ulnaand theproximal ulnathe olecranon process is proximal and posterior. The
radial notch and interosseous crest are lateral whereas the brachial tuberosity is medially
displaced. Thésolated shafttapers 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.iSdiated distal endis

sided with the styloid process posteriorly anaktgroove for theextensor carpi ulnaristeral

to the process.

Exercise3: Fill in the blanks below:

1. The bone i\ and is from the side of the body. The

arrow points at

The bone is a

arrow points at

The bone is a

arrow points at

The bone is a

arrow points at

The bone is a

arrow points at

and is from the

and is from the

and is from the

and is from the

side of the body. The

side of the body. The

side of the body. The

side of the body. The




1.1.4.The arm and forearm

Exercised: 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?

Exerciséeb: Fill in the blanks below:

1. The bone im 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 boneis 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




Bonus «ercise 6. ldentify 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.

BonusExerciser. Without looking identify the fragments in thewo bags by feeling them
only and describing them as accurately as possible.

1.

12



1.2. The lower limbs

1.2.1.0bjectives

For each bone you are responsible for knowing the following:
1. the names of thebones and the bonesvith 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: consis of the pelvic girdlethe femur or thigh bone, the patella &neecap
the tibia and fibula which constita the lower leg, and the footThe femuris 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.

Exercise8: Label the bones of the lower limb.

13



Exercise9: What category of bones are the bones of the lower limb? Choose from long
bones, irregular bones, flat bones, sesamoids or short bones.

14



1.2.2.The femur

Intertrochanteric
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medial .
condyle Linea aspera
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Surface for
patellar ;
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Posterior ; Madiai and flbrai

lateral supra-
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condyle

(a) Patella

Intercondylar fossa
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Adductor
tubercle

Lateral
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Medial

Patellar epicondyle

surface

Lateral
epicondyle

Anterior view Posterior view
(b) Femur

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings.

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 lBaproximal head which
articulates with the os coxae. Distally it articulates with the tibia and the patella.

15



Siding the femur

When the bone isntact, the head faces medially and the linea aspera faces posteribdy.
anisolated proximal endthe head is medial and the greater trochanter is lateralisafated

distal endcan 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 aadductortubercle. Theisolated shaftis sided by the nutrient
foramen which is located posteriorly and is inclined superiorlyaias the head. Also, the
linea aspera is inclinewardsthe direction the bone is from.

Exercis€lO: Fill in the blanks below:

1. Thebone 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

16



1.2.3.The lower leg

The bones of the lower leg are the tibia and fibula. The tibia articsateximally with the femur and
distally with the ankle bones. They also articulate with each other proximally and distally at smal
tibiofibular joints. An interosseous membrane connects the two bones along their entire length. (Note
the similarities withthe forearms).

The tibia lies medially in the lower leg and is slightly longer than the fibula. The tibia has a plateau upa
which the distal femur rests forming the major portion of the knee joint with the femur.

Intercondylar Articular surface
eminence of medial condyle

Lateral % \'!l"" Articular

condyle surface of
Head Tibial lateral condyle
tuberosity Head of
) fibula
Proximal
tibiofibular
joint
Interosseous
membrane
Anterior
border
Fibula
Fibula
Distal -
tibiofibular li 3
joint ; D
malleolus
Lateral . —— Lateral
malleolus Articular surface malleolus

(a) Anterior view (b) Posterior view

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings.
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Siding the fibula

Theintact 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 sidelibee is from. An isolateproximal fragment

can be sided by holding the articular surface toward you and the styloid process will be lateral, proxime
and displaced posteriorly. The neck is rougher laterally. iSb&ated shaftis best copared to
complete bones. The nutrient foramen opens proximallydigtal fibula has the malleolar fossa
posterior, and the articular facet medial.

Siding the tibia

On anintact tibia the tibial tuberosity is proximal and anterior. The medial malleolus is on the distal
end and medial. Theproximal tibia can be sided by the anterolateral tibial tuberosity, the
posterolaterally placed fibular articulation. Alsthe lateral femoral articular facet is smaller. The
isolated shafttapers distally, and the interosseous crest is lateral and posterior. The medial surface i
widest and faces anteriorly. The nutrient foramen exits the bone proximally on the posterior shaft
surface. Theisolated distal endcan be sides byhe malleolus which ismedialand its distaimost
projection is anterior. Grooves for the plantarflexor tendons are posterior. The fibular notch is lateral.

Exercise 1: Fill in the blanks below:

1. The boneis a and is from the side of the body. The arrc
points at

2. The boneis a and is from the side of the body. The arrc
points at

3. The bone is a and is from the side of the body. The arrc
points at

4. The boneis a and is from the side of the body. The arrc
points at

5. The bone is a and is from the side of the body. The arrc
points at

18



1.2.4.The patella

Anterior
Facet for
lateral condyle
of femur
Facet for ]
medial i | \\\
condyle

of femur {

Surface for
patellar
ligament

Posterior
(a) Patella

Siding the patella

Hold the patella with the articular surface towards you and the
largest articulation is on the same side the bone comes from.

Exercise 2: Fill in the blanks below:

1. Theboneisa

at

2. The boneisa

and is from the

apex facing down. The side with the

side of the body. The arrow points

and is from the

at

3. The boneisa

and is from the

at

side of the body. The arrow poir

side of the body. The arrow poir

19



1.2.5.The lower limls

Exercise 3. Fill in the blanks

1. What is thebone thatarticulates 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?

Exercisel4: Fill in the blanks below:

1. Theboneisa and is from the side of the body. The arrow poin
at

2. Theboneisa and is from the side of the body. The arrow poir
at

3. Theboneisa and is from the side of the body. The arrow poir
at

4. Theboneisa and is from the side of the body. The arrow poir
at

5. The boneis a and is from the side of the body. The arrow poir
at

20



Bonus «ercisel5: 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 heac
but the greater trochanter is not visible. The femur fractured just distal of the lesser trochanter.

1.

Bonus exerciseExercisel6: Without looking identify the fragment in thebag by feeling them only
and describing them as accurately as possible.

1.

21
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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
hand (both hands contain oAurth of the bones of the skeleton). Each finger is also called a ray or
digit. Numbering starts from lateral to mediah(tmb 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 tl
foot (both feet contain ondourth of the bones of the skeleton). Numbering starts from medial to
lateral (big toe is digit 1).

2.2. The hand
B Distal —:-
Middle — -. J /\
Phalanges — C ~ f £
(fingers) A L . ).’
Proximal —— ' f |
Metacarpals —
(palm)
Hamale Trapezoid
Pisiform Trapezium
Carpals _
{wrist) Trquetral Scaphoid
Lunate Capitate
Radius
(a) Ulna

22



Exercise 1: Identify the bones of the hand

23



2.3. The foot

Intermediate
cuneiform

Talus Facet for
medial
, malleolus

Navicula

tali

First metatarsal _

Facet for
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Calcaneus

Medial

cuneiform
Tuber
calcanei
(b) Medial view
Navicular Intermediate cuneiform

Lateral cuneiform

Cuboid  Fifth metatarsal

(c) Lateral view

o 8 . Susten-
" taculum

Medial
cuneiform

Intermediate
cuneiform

Navicular

Talus

= ;
=
Y/

/

(a) Superior view

N

Distal

| #—Proximal

Lateral
cuneiform

Cuboid

Calcaneus

— Tarsals

— Metatarsals
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Exercise€2: Identify the bones of thefoot

Which bone is this? What side is it from?

25



2.4. Hands and feet

Exercises: visit all stations and answer the questions below.

Bonel
1) What bone is this?

2) What side is it from?

3) What structure does the arrow point to?

Bone2
1) For each skeletal element (A and B) provide the name and side

A)
B)

Bone3
1) What bone is this?

2) What side is it from?

Bone4
MO 2KFG Aa GKS yIYS YR aARS 2F (GKS St SYSyi
HO 2KFEG A& GKS yIFEYS YR &@ARS 2F (G4KS St SySyi

3) What structure does the arrow point to?

Boneb5
1) What bone is this?

2) What side is it from?

3) What bones does it articulate with?

Bone6
1) What bone is this?

2) What side is it from?

Bone7
1) For each skeletal element (A and B) provide the name and side

A)
B)

26



Bone8
1) What bone is this?

2) What side is it from?

Bone9
1) What bone is this?

2) What side is it from?

3) What structure does the arrow point to?

BonelO
Provide the name and whether they come from the hand or the foot

A)
B)

Bonell
1) What bone is this?

2) What side is it from?

3) What structure does the arrow point to?

Bonel2
1) What bone is this?

2) What side is it from?

Bonel3
1) What bone is this?

2) What side is it from?

Bonel4
1) What bone is this?

2) What side is it from?

Bonel5
1) What bone is this?

2) What side is it from?

3) What bones does it articulate with?




Bonus bae 16
1) What bone is this?

2) What side is it from?

Bonus bane 17
MO 2KFG Aa GKS yIEYS FyR

Bonus bae 18
1) What bone is this?

2) What side is it from?

Bonus bae 19
1) What bone is this?

Bonus bae 20
MO 2KFG Aa GKS yIEYS FyR

ARS 2F GKS
ARS 2F (GKS
S S = ARS 2F (G(GKS
S S = ARS 2F GKS

HO 2KFG Aa GKS yIEYS FyR

w»

(0p))

w»

(0p))

(0p))
<

(0p))
-<

(0p))
<

(0p))
<

(0p))
<

(0p))
<

w»
<

(Vo))
<

28
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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 articulatio
for the humerus and serves as an anchor for various neck muscles. The shoulder girdle consists of 1

anterior clavicles and the posterior scapuldbey 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 acreolavicular joint.

(a)

Copyright © 2006 Pearson Education, Inc.,
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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 scapulais a

2. Theclavicle is a

3.2.1. The scapula

Acromion

Suprascapular notch

Superior border Acromion
— Superior Coracoid process
e ; angle | ; /

il Y Suprascapular notch

Coracoid-
process

Glenoid —, ; i X
cavity %) / Superior angle7//
4 ; it
- e .w,g.ﬁf‘ Supraspinous __—Lateral
i fossa 7 angle
Spine
i
; Subscapular i
L} fossa Infraspinous
fossa
Lateral . | — Medial border Medial border g.’ i /
border ¥ | ',y‘( J
o €. i
j v i J
9 L} i
D Lateral border
\‘ i o /
N . ‘%‘\ ]
Inferior angle : /" () Right scapula,
(d) Right scapula, anterior aspect \m_/ posterior aspect
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The scapula, or shoulder blade, is a triangularly shaped bone that lies on the dorsal surface of the r
cage, between the second and seventh rib. It floats over the ribs and is held in place only by muscls
and tendons. On its lateral side, the scapulargects 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 movement
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fossa

Infraspinous
fossa

Posterior

Subscapular
fossa

Anterior

Infraspinous

Supraspinous fossa
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Siding the scapula

When the bone isntact, the smooth surface of the scapula is anterior and slightly convex and the

> : 'Q
Coracoid
process

Glenoid
cavity

Infraglenoid
tubercle

Subscapular
fossa

"\
(f) Right scapula, lateral aspect‘ﬁw Inferior angle

scapular spine is posterior. The glenoid cavity or fossa is lateral. Fawlated acromion the inferior
surfaceis concave and is smdwr than the superior. Arisolated glenoid cavitycan be sided by its
teardrop-shape. The blunt end is inferior, and the anterior edge has a notch in itsdlla¢ed coracoid

has a smooth inferior surface, and rough superior surfaces@ated spinethins medially and thickens

towards the acraion. The ifraspinous fossa is most deeply excavated medially.

3.2.2. The clavicula

Acromial (lateral)
end

Posterior

Anterior

(b) Right clavicle, superior view

Acromial end

Anterior

- Conoid tubercle

Posterior

(c) Right clavicle, inferior view

Sternal (medial)
end
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The clavicle or collarbone is a short bone that forms a strut between the scapula and the sternum. It i
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 articulates with the scapula (the acroon) at the
acromioclaviculgjoint.

Siding the clavicle

When the bone isntact, the bone bows anteriorly from its medial side. It starts to curve posteriorly at
midshaft. For anisolated end,the medial articulation is round and triangular shaped. The lateral
articulation is flattened. Thesolated shafthas a smooth superior surface and rough infesorface.

Exercise3: Fill in the blanks below:

1.

The bone is a

points at

The bone is a

points at

The bone is a

points at

The bone is a

points at

The bone is a

points at

The bone is a

points at

The bone is a

points at

and is from the

and is from the

and is from the

and is from the

and is from the

and is from the

and is from the

side of the body.

side of the body.

side of the body.

side of the body.

side of the body.

side of the body.

side of the body.

The arrow

The arrow

The arrow

The arrow

The arrow

The arrow

The arrow



3.3. The pelvic girdle

The pelvic girdle, also called bony pelvis, in human anatomy, is adiegded complex of bones that
connects the trunk and legs, supports and balances the trunk and contains and supports the intestine
urinary bladder, and internal sex organs. The petirdle 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 bones
the bladeshaped 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 @lfaped socket that forms the hip joint with

the head of the femur (thighbone). Distal teet 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 an
support the trunk and move the legs, hips, and trunk. In the infant the pelvis is narrow ard no
supportive. As the child begins walking, the pelvis broadens and tilts; the sacrum descends deeper in
its articulation with the ilia, and the lumbar curve.

Exerciset: Label the bones of pelvic girdle using the description above.

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings.

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. Theiliumisa

2. The sacrumis 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 isntact, the iliac crest is superior, the pubis is anterior, and the acetabulum is lateral.
For anisolatedischium the thicker ramus faces the acetabulum. The surface of the ischial tuberosity
faces posterolaterally. An isolatguibic regionis identified by the rough ventral surface and smooth
and convex dorsal surface. The superior pubic ramus is more robust than the inferior one. For a
isolated iliac bladethe iliac pillar is lateral and anteriorly displaced. The auricular surface is posterior
and medial. T iliac tubercle is anterior and lateral and the lateral surface anterior to it is more concave
than the surface posterior to itsolated acetabulacan 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 boneis a

. The bone is a

. The bone is a

. The bone is a

. The bone is a

. The bone is a

. The bone is a

and is from the

and is from the

and is from the

and is from the

and is from the

and is from the

and is from the

side of the body.

side of the body.

side of the body.

side of the body.

side of the body.

side of the body.

side of the body.

The arrow points at

The arrow points at

The arrow points at

The arrow points at

The arrow points at

The arrow points at

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. Durin
adolescence the vertebrae fuse into an immobile, wedbaped bone. It usually consists of five
segments but may have four or six. The sacrum articulatéstdially with the os coxa and the small
coccyx. The coccyx is the human vestigial tail. They are vertebrae without pedicles, laminae and spinc
processes but do have superior articular and transverse processes. The size of the individual elemer
decreasesn size inferiorly. The coccyx may fuse with the sacrum late in life.

Superior
Sacral articular
process

"~ —— Auricular
surface

Body of ‘

first W

sacral
vertebra

Sacral
promontory

Transverse ridges Median

(site of vertebral |/ “ { sacral
fusion) ‘ crest
4 P @AV

Posterior
sacral sacral

; / APEXforamina foramina

Lateral
sacral
crest

Sacral
T — hiatus
Coccyx Coccyx

(a) Anterior view (b) Posterior view
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Siding the sacrum

The anterior sacral surface is smooth and concave. The size of the sacral canals gets smaller inferio
The auricular surface lateral,and the apex of this surface isstiaped anterior.

Exercise 8: Fill in the blanks below:

1. The boneis a . The arrow points to the
2. The boneis a . The arrow points to the
3. The boneis a . The arrow points to the
4. The boneis a . The arrow points to the
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4.1. Objectives

You areresponsible for knowing the following:
1. the names of the bones difie vertebralcolumn 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 axal skeleton

Exercise 1t abel the axial skeleton

&

= S

Anterior view Posterior view
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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 colum
has 24 vertebrae, one sacrum and one coccyx. The fused vertebrae of the sacrum and coccyx &
described as part of the pelvis. Here we look at the 24 vedelof the vertebral column: seven cervical,
twelve thoracic and five lumbar vertebrae. In about 10% of individuals there may be fewer or additiona
thoracic or sacral vertebrae. All vertebrae share a numbefeafures, 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: Label the bones and regions of the vertebral column.
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Exercise3: Label the parts of a typical vertebrae.

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings.

Exercisel. Look at the vertebral fragments. Fill in the blanks below

1. Thearrow 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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A me,V Anterior tubercle
Anterior arch - Superior articular

L) o facet

Lateral |
masses

Posterior tubercle
(a) Superior view of atlas (C,)
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Cervical vertebraeonsist of the atlas, axis and four cervical vertebrae share a number of features. The
vertebral bodies of the cervical vertebrae are sadslaped and interlockingThey 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 facet
are concave and elongate and articulate with the condyles of the occipital bone. The atlas has n
vertebral body or spinous process. The axis alssladkody but has a dens: a projecting process that
forms a pivot for the atlas. The seventh cervical vertebra hastarmediateshapebetweena typical
cervical and aypical thoracic vertebra

Thoracic vertebradorm a transition between cervical vertebrae above and lumbar vertebrae below.
The upper four thoracic vertebrae are like cervical vertebrae in some respects. They have verticall
oriented articular facets and posteriorly directed spinous processes.oliter four thoracic vertebrae
contain more lumbar features, like large bodies, robust transverse and spinous processes, and later
projecting articular facets. The middle four thoracic vertebrae have characteristics between these twc
regions. These include vertically oriented articular processes and long, slender, and inferiorly incline
spinous processes.
The unique characteristic of thoracic vertebrae are articular facets for the ribs. Each vertebra contain
two pairs of these costal demifacets on its body and one on each transverse process. Typical ril
articulate with the inferior demifacet and transverprocess 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 wit
the 11th and 12th thoracic vertebrae, respectively.
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Lumbar vertebraeare characterized by massive bodies and robust spinous and transverse processe:
Their articular facets are oriented somewhat parasagittally, which is thought to contributeetlarge
range of anteroposterior bending possible between lumbar vertebrae. Lumbar vertebrae also contair
small mammillary and accessory processes on their bodies. These bony protuberances are sites
attachment of deep back muscles.

Exerciseéb: Look at the vertebrae. Which vertebrae are these and which one is missing?

1. These are the

2. These are the

3. These are the

12 THORACIC 7 CERVICAL

5 LUMBAR

SACRUM

vertebrae and the vertebra that is missing is

vertebrae and the vertebra that is missing is

vertebrae and the vertebra that is missing is

bifid transverse
process transverse

spinous process
projects inferiorly

short spinous
process, projects

CERVICAL

bifid spinous
process T\,
except (7 .

foramen

rib facets THORACIC

LUMBAR
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Exerciseb: Fill in the blanks below

1. The boneis 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 boneis a . The arrow points to the
5. The bone is a . The arrow points to the

Exercise7: 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) whi
looks like
2. Vertebrae number has a pathological lesion on (location) whi
looks like

Bonus eercise8: 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: descri
3 This bone is a . Does it have a pathology: YES/NO. If yes: descril
4 This bone is a . Does it have a pathology: YES/NO. If yes: descri
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4.4. The thorax

Thethorax (thoracic cage) sso 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 lufidg 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 u
of twelve ribs and the sternum.

Exercise: Label the bones of the thorax.

(a)

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings.

Exercisel0: 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 ribdrue, false, and floating. True, or vertebrocostabs arethe uppermost
seven ribsTrue ribs connect to the sternum via their own costal cartilagalse, or vertebrochondral,

ribs are the 8th, 9th, and 10th ribRather than the direct connection to the sternum that the true ribs
have, the connectio of the false ribs to the sternum is considered to be indiréetlse ribs connect to
the sternumby connecting tdhe costal cartilage of the ribs above therdloating, also called vertebral

or free, ribs are the 11th and 12th ribs with the 10th ribsngtimes included as welF-loating 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.

Transverse costal
facet (for tubercle

Superior costal facet
(for head of rib)

Body of vertebra
Head of rib
Intervertebral disc

Neck of rib
Tubercle of rib

Angle
of rib

Cross
section
of rib

iy .
\ Costal groove

(a) Costal cartilage

Tubercle of rib , 71~ Spinous process

Shaft

ot

Ligaments

Neck of rib

Body of
thoracic
vertebra

Head of rib

Superior costal facet
(b)
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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 rit
increase in length from the first until the seventib and then decrease to the twelfth, which is the
thinnest rib.

Siding the ribs

When the bone isntact, the head is alwaydorsal,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 cc
groove on the inside. These features also help sidesallated body. For anisolated 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 théesnum, 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-@mid early
adulthood.

Exercis€ell. Label the parts of the sternum.
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Exercisel2: 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 boneis a and is from the side of the

body. Describe the sternal rib end

What could be the cause of this lesion ?

Exercis€el3: Animal versus human

1. The boneis a and is animal/human. Explain
2. The boneisa and is animal/human. Explain
3. The boneis a and is animal/human. Explain
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5.1. The skull

5.1.1.0bjectives

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. Itis also vital for mastication and houses the orgar
for the senses of smell, taste, sight and heg.

The cranium is the skull, minus the mandible. The calvarium (braincase) is the cranium minus the fac

The calva is the calvarium minus its base. The skull consists of 28 bones. There are 22 bones in the s
(8 paired and 6 unpaired) and six ear ossiffleee 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 asarel@ot described as
they are rarely recovered. Part 3 are exercises on all skull bones. Part 4 is concerned with craniometric

Exercise 1: Label the bones of the skull.

a7
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Sutures

The joints connecting the bones of the skull are referred to as sutures. These are special interlockir
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 nasa
bones, the sphenoid, the parietal, the maxilag 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 hickness 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 squamos
suture. The meningeal vessels run superior and posterior. The coronal suture is an interfingering rathe
than an interlocking suture. Endocranially, tees a large anterior middle meningeal vessel impression
along the coronal suture. The squamosal suture is flat and fanlike. It runs laterally and inferiorly, an
the parietal striae angle postersuperiorly.

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 place
and has a highly irregular shape.

Siding the temporals:

In anatomical position the zygomatic process always ganteriorly and the mastoid inferiorly. The
mandibular fossa is anterior to the external auditory meatus. The mastoid process is posterior to the
external auditory meatus. Thisolated mastoidis 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, th
temporals, the sphenoid and the atlas.

Exercise 3: Fill in the blanks below:

1. The bone is a and is from theside 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 palata
fissure. The maxilla articulates with the zygomatics, the nasal bones, the vomer, ethmoid, lacrima
inferior nasal concha, and the palatine. Sommds 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. Tt
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 ar
condyle are posterioisolated condylehave a border of the mandibular notch that is continuous with
the lateral side of the condyle. Theolated coronoidhas a posteriorly oriented notch and a superior
tip. The endocoronoid ridge is mesial. Tiselated gonial angldas a medial tuberosity for theedial
pterygoideuswvhich is antergposteriorly directed.

Zygomatic

The zygomatics form the cheeks. Each zygomatic articulates with the frontal, sphenoid, maxilla an
temporal.

Siding the zygomatic:

The position of the orbits is medial. The bone is smooth and convex on the anterior side. The tempor:
process is faces laterally.

Exercise 4: Fill in the blanks below:

1. The boneis 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

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. Man
of them lie on the interior side of the body. The paired bones are the lacrimals, nasals, palatines an
inferior nasal conchae. The vomer is an unpaired bone

Lacrimal

The lacrimalare 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 lengt
of the lacrimal, dividing it between the orbital plate and tlaerimal 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 orientegertically,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 nas
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-gagittal 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 maxilla
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 midagittal place. It consists of several plates and projections. It articulates
with the frontal, sphenoid, nasals, maxéldacrimals, 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 articulat
with twelve bones in the cranium: vomer, ethmoid, frontal, occipital, parietals, temporals, zygomatics,
and the palatines. Sometimes it also articelatwith the maxillae.

Siding the sphenoid

The greater wings have anteriorly positioned orbital surfaces. The temporal surface faces laterally. Tt
foramenovaleis located medieanferiorly. The foramerspinosunis laterainferiorly.

Exercise 5: Fill in the blanks

1. The boneis 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




Bonus «ercise 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 boneis a

and is from the

2. The bone is a

and is from the

3. The boneis a

and is from the

4. The boneis a

and is from the

5. The bone is a

and is from the

side of the body. The arrow points to the

side of the body. The arrow points to the

side of the body. The arrow points to the

side of the body. The arrow points to the

side of the body. The arrow points to the
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5.1. Basic identification of human teeth

5.1.1.0bjectives

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 providéormation of the die, sex, age and evolutionary
relationships between people. Teeth are formed deep inside the jaws and erupt through the gum wher
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. __ mesial
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 arq
Distal the surface of any tooth furthest to the midline of the arg —_— etal
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
" mesial

There are several numbering systems used to chart dentition. Below is an outline of the FDI (Worl
Dental Federation), PALMER and UNIVERSAL methods. The FDI method is most commonly use
bioarchaeologists. The UNIVERSAL method is most commonly usegkiigidanthropologists. For
now, though, we will refer to the teeth using the system introduced in the lecture: Ul1, UI2, UC, UP3
UP4, UM1, UM2, UM3, and LI1 LI2 ... LM3.
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5.2. ldentifying 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?

ForStepsb > &42YS o6l aA0 RNIgAy3Ia YR ASOSNIE GiSect

of instructions, including names of different tooth surfaces, you will need to attend the Tooth
Identification lecture. Note: Not ALL teeth will have Adatires!
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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 yellowbun

PERMANENT teeth are much more robust, and the enamel is witicdoiur.
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5.2.2.Step 2: What Type/Class of Tooth is it?

INCISOR:

CANINE:

PREMOLAR:

MOLAR:

Flat, spaddike crown
Single crown with straight incisal edge
Single root, etc.

Has single conical cusp
Large single root

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

Large square crown w/-8 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 b&hovelshaped
Roots = large & ROUND in crsggtion

LOWER INCISOR Smaller, narrower crown
Lingual sideften flat and smooth
Roots flattened mesidlistally
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UPPER CANINE Larger, wider crown
One LARGHiulgeon lingual side near neck
Root ROUND in crosgction

LOWER CANINE Smaller, narrower crown
Smaller single root
Root MAY be flattened mesidistally
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UPPER PREMOLAR Two cusps of EQUAL size
Crown usually OVAL (bucbogual)
Often two roots

LOWER PREMOLAR Buccal cusp large, Lingual cusp USUALLY smaller
Crown ROUND when viewed from top
USUALL®NEoot -- MAY havegrooveon ONE SIDE.
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UPPER MOLAR

LOWER MOLAR

Crown SQUARB PARALLELOGRANAped
4, sometimes 3 main cusps
3 roots (may be fused)

Crown is OBLONG meslistally
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 toothis __ 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 exercisethe tooth is , , &
10. Bonus exercisethetooth is , , &

Exercis®: Use the figure on the next page and determine the approximate age of the dental material
in front of you.

Sample 1:

Sample2:

Bonus exerciseasnple 3:

Bonus exercisesample 4:
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Figurel: Dental developmerdnd eruptiorthart AlQahtani et al. 201for more information scan the QR code
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The exercises can be found at the end of the chdpt

6.1. The juvenile skeleton

6.1.1.0Obectives

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 quitdifferent 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 infateften overlooked or
confused with animal bone. Particularly because the skeletal elements vary in number and appearanc
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 anc
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 ensy@u keep it above the mats, reducing the ris

of drops and breakages. Please, report any damage or particularly fragile elements to staff.
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Figure2: 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 ¢
fusion differs slightly between males and females. The figurdiestdable below only shows the male
fusion rates. Foinformation on both biologicalsexesconsult Schaefeet al. 2009

Cranium: . il Axial skeleton darker gray; appendicular
Skull 2 ﬁ& skeleton lighter gray

1
Mandible . ] Cervical
vertebrae

Clavicle - fusion 2% (1-7) i
o> Scapula - fusion
at 17 years = p {,Q-. 22-25 years
Sternum - manubrium fusion (:f- 1}:» 52N g Humerus - proximal fusion
at 18 years, xiphoid to body : ¥ at 24 years, distal fusion at
at 38 years 18 years

Thoracic (12) Ribcgge fusion begins at 20 years
vertebrae Ribs 1-12
True ribs 1- 7

False ribs 8-10
Floating ribs
11-12

Lumbar (5)
vertebrae

Coceyx
(4 coccygeal
vertebrae)

Pelvis (os coxa);
fusion at 16-24 years

Radius - proximal fusion at 15 -18;
Kdistal at 16 - 19 years

..\ Carpals
rMetacarpaIs

' ‘ Phalanges
U “ “

f | Femur - fusion at
18 - 23 years

Ulna - fusion at
15 - 18 years

Patella
(knee

cap)

Tibia - fusion proximal 18-23
years; distal 17 - 20 years

Fibula - fusion proximal
«at 17 - 22 years;
distal 17 - 20 years

Figure3: human skeleton with fusion rate
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Tablel: Adolescent and postadolescédusion rates for males (Schaefer et al. 20894).

Epiphyseal Union in Males Open Partial Complete

:

1% Proximal <18 14-18 =16
[hstal =19 16-20 =17

Hand MCs & Phalanges =17 14-18 =15

|_!

ibia Prosimal <18 16-20
Dristal =18 16-18

WO
—
L= |

g

Calcaneus =16 14-20
MTs & Phalanges =17 14-16

WO
[
L=

Pelvis Tri-radiate Complex* =16 14-18 z15
Ant Inf Tiac Spine =18 16-18 =16
lschial Tuberosity =18 16-20 =17
lliac Crest =20 17-22 =18

:
;

Annular Rings =21 14-23 =18

:
-

Medial =3 17-30 =21

*Includes union of the coracoid process, and the subcoracoid and gleneid epiphyses.
*Includes union of primary clements on both pelvic and acetabular surfaces and the acetabular epiphyses.
At least one vertebra or one rib displays this fype of activity,
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Table2: Epiphyseal fusion based on summary data from Schaefer et al. 2009 (male and female camigigedyedit: Laboratory for

Human Osteoarchaeology, Leiden University.

6.1.3.Teeth

Bone/Epiphyseal fusion Open Partial Closed Agerange
Atlas — anterior arch <dyrs >dyrs 2-0 vyrs
Atlas — posterior synchondrosis <5 wvrs >dyrs 4-5 yrs
Axis— dentoneural junction <dyrs >3yrs 3-4 yrs
Axis — dentocentral junction <fiyrs >dyrs By 6 yrs
Axis— dens to neural arch <dyrs >3yrs

Cervical Vertebrae — neural arches to By 4 yrs
centrum

Thoracic Vertebrae — neural arches to By 6 yrs
centrum

Llllllhﬂr Vertehr‘.u: — IlHl.l['ﬂI. ﬂ['ﬂ.'hEH to ]:3;\-" Fl }'l'!'i
centrum

Sacrum — 31 — lateral element to neural arch <5 yrs >2 yrs 3-4 yrs
Sacrum — 31 — alae to centrum <6 yrs >2yrs 4-5 yrs
Sacrum — 81 — neural arch T-15 vrs
Sacral Vertebra — 52-53 puberty
Sacral Vertebra — 53-54 12 yrs
Sacral Vertebra — 54-55 12 yrs

See p.6 for the table used for age estimation. A more detailed and refined methodsaxigtwill not

be used in this course.

6.1.4.Length

Fornonadult individualsmeasurements give an indication of aga the proxy of skeletal growth
Fll in the tablebelow and estimate the skeletal age using tkeerrespondingVareshtables in the
book Juvenile Osteology by Sefex et al. 2009. Make a note if you take a diaphyséaigth
measurement or a total length including epiphysa&hen epiphyses are unfused, length

measurements are taken without epiphyses.

70

















































































