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Organization of the Skeleton

6Laboratory Exercise 

Purpose of the Exercise

To review the organization of the skeleton, the major bones 
of the skeleton, and the terms used to describe skeletal 
structures.

Learning Outcomes

After completing this exercise, you should be able to

 Locate and label the major bones of the human skeleton. 

 Distinguish between the axial skeleton and the appen-
dicular skeleton.

 Associate the terms used to describe skeletal structures 
and locate examples of such structures on the human 
skeleton. 

1

2

3

Materials Needed

Human skeleton, articulated
Human skeleton, disarticulated

For Learning Extension Activity:
Colored pencils

For Demonstration Activity:
Radiographs (X rays) of skeletal structures
Stereomicroscope (dissecting microscope)

Pre-Lab

Carefully read the introductory material and examine 
the entire lab.  Be familiar with the axial and 
appendicular skeleton from lecture or the textbook.  
Answer the pre-lab questions.

Pre-Lab Questions: Select the correct answer for 
each of the following questions:

 1. The vertebral column does not include a _______.
a. rib b. vertebra
c. sacrum d. coccyx

 2. The ___________ bone is part of the pectoral 
girdle.
a. humerus b. sternum
c. rib d. scapula

 3. A ______________ is a very large projection on a 
bone.
a. fossa b. tubercle
c. trochanter d. facet

 4. A _____________ is a shallow basin depression.
a. head b. fossa
c. condyle d. tuberosity

 5. Bones that might form in the skull, but are not
considered in the total number, are
a. cartilaginous bones.
b. sutural bones.
c. middle ear bones.
d. sesamoid bones.

 6. The __________ is a bone in the upper limb.
a. ulna b. scapula
c. clavicle d. fibula

 7. A ___________ is a depression type of bone 
feature (bone marking).
a. foramen b. crest
c. sulcus d. tuberosity
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The skeleton can be divided into two major por-
tions: (1) the axial skeleton, which consists of the bones and 
cartilages of the head, neck, and trunk, and (2) the appendicu-
lar skeleton, which consists of the bones of the limbs and 
those that anchor the limbs to the axial skeleton. The bones 
that anchor the limbs include the pectoral and pelvic girdles.

Ossification is the bone formation process. This pro-
cess occurs during fetal development and continues through 
childhood growth. Bone forms either from intramembranous 
origins or endochondral origins. During the growth of intra-
membranous bones, membrane-like connective tissue layers 
similar to the dermis develop in an area destined to become 
the flat bones of the skull. Eventually, bone-forming cells 
(osteoblasts) alter the membrane areas into bone tissue. In 
contrast, endochondral bones develop from hyaline cartilage 
and through the ossification process develop into most of 
the bones of the skeleton. In either type of ossification, both 
compact and spongy bone develops.

The number of bones in the adult skeleton is often 
reported to be 206. Men and women, although variations can 
exist, possess the same total bone number of 206. However, 
at birth the number of bones is closer to 275 as many ossifica-
tion centers are still composed of cartilage, and some bones 
form during childhood. For example, each hip bone (coxal 
bone) includes an ilium, ischium, and pubis, and many long 
bones have three ossification centers separated by epiphy-
seal plates. The sternum, composed of a manubrium, body, 
and xiphoid process, becomes a single bone much later than 
when we reach our full height. Some people have additional 
bones not considered in the total number. Sesamoid bones 
other than the the patellae may develop in the hand or the 
foot. Also, extra bones sometimes form in the skull within 
the sutures; these are called sutural (wormian) bones.

Special terminology is used to describe the features of a 
bone. The term used depends on whether the feature is a type 
of projection, articulation, depression, or opening. Many of 
these features can be noted when viewing radiographs. Some 
of the features can be palpated (touched) if they are located 
near the surface of the body.

Procedure—Organization 

of the Skeleton

 1. Study figure 6.1 and use it as a reference to examine 
the bones in the human skeleton. As you locate the fol-
lowing bones, note the number of each in the skeleton. 
Palpate as many of the corresponding bones in your 
skeleton as possible.

axial skeleton
• skull

• cranium (8)

• face (14)

• middle ear bone (6)

• hyoid bone—supports the tongue (1)

• vertebral column

• vertebra (24)

• sacrum (1)

• coccyx (1)

• thoracic cage

• rib (24)

• sternum (1)

appendicular skeleton
• pectoral girdle

• scapula (2)

• clavicle (2)

• upper limbs

• humerus (2)

• radius (2)

• ulna (2)

• carpal (16)

• metacarpal (10)

• phalanx (28)

• pelvic girdle

• hip bone (coxal bone; pelvic  (2)
bone; innominate bone)

• lower limbs

• femur (2)

• tibia (2)

• fibula (2)

• patella (2)

• tarsal (14)

• metatarsal (10)

• phalanx (28)

Total 206 bones

 2. Complete Part A of Laboratory Assessment 6.
 3. Bone features (bone markings) can be grouped together 

in a category of projections, articulations, depressions, 
or openings. Within each category more specific exam-
ples occur. The bones illustrated in figure 6.2 represent 
specific examples of locations of specific features in the 
human body. Locate each of the following features on 
the example bone from a disarticulated skeleton, noting 
the size, shape, and location in the human skeleton.

Projections: sites for tendon and ligament 
attachment

crest—ridgelike

epicondyle—superior to condyle

line (linea)—slightly raised ridge

process—prominent

protuberance—outgrowth

ramus—extension

spine—thornlike

trochanter—large



Hyoid bone

Cranial
bones

Facial
bones

Clavicle

Scapula

Sternum

Ribs

Humerus

Ulna

Hip bone (coxal bone)

Radius

Femur

Patella

Tibia

Fibula

Tarsals
Metatarsals
Phalanges

Phalanges

Metacarpals

Skull

Vertebra

Sacrum

Carpals

(a)
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FIGURE 6.1 Major bones of the skeleton: (a) anterior view; (b) posterior view. The axial portion is orange, and the 
appendicular portion is yellow.

tubercle—small knoblike

tuberosity—rough elevation

Articulations: where bones connect at a joint or 
articulate with each other

condyle—rounded process

facet—nearly flat

head—expanded end

Depressions: recessed areas in bones
alveolus—socket

fossa—shallow basin

fovea—tiny pit

notch—indentation on edge

sulcus—narrow groove

Openings: open spaces in bones
canal—tubular passage

fissure—slit

foramen—hole

meatus—tubelike opening

sinus—cavity



Clavicle

Scapula

Ribs

Humerus

Ulna

Vertebra

Hip bone
(coxal bone)

Radius

Metacarpal

Femur

Tibia

Fibula

Tarsals

Phalanges

Skull

Vertebra

Sacrum

Coccyx

(b)
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Demonstration Activity

Images on radiographs (X rays) are produced by allowing 
X rays from an X-ray tube to pass through a body part 
and to expose photographic film positioned on the opposite 
side of the part. The image that  appears on the film after it is 
developed reveals the presence of parts with different den-
sities. Bone, for  example, is very dense tissue and is a good 
absorber of X rays. Thus, bone generally appears light on 
the film. Air-filled spaces, on the other hand, absorb almost 
no X rays and appear as dark areas on the film. Liquids and 
soft tissues absorb intermediate quantities of X rays, so 
they usually appear in various shades of gray.

Examine the available radiographs of skeletal 
structures by holding each film in front of a light source. 
Identify as many of the bones and features as you can.

FIGURE 6.1 Continued.

 4. Complete Parts B, C, and D of the laboratory  assessment.

Critical Thinking Activity

Locate and name the largest foramen in the skull.

 

 

Locate and name the largest foramen in the skeleton.

 

 



Sinuses

Protuberance

(a) Skull (lateral view)

Alveolus
Ramus

Process

Meatus

FossaeSpine

Process

(d) Scapula (posterior view)

Fissures

(b) Skull (anterior view)

(c) Skull (cranial cavity, superior view)

Canal

Foramen

Foramen 
(foramen magnum)
Fossa

Notch

Notch

Crest

Line

Tuberosity

Spine
Foramen (obturator foramen)

Ramus

Tubercle

(e) Hip bone (lateral view)

(f) Thoracic vertebra (superior view)

Foramen

Facets

Process
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FIGURE 6.2 Representative examples of bone features (bone markings) on bones of the skeleton (a–h). The two 
largest foramina of the skeleton have complete labels.



Line

Head

Fovea

Trochanters

Epicondyles

Condyles

(g) Femur 
      (posterior view)

Head

Tubercles

Tuberosity

Sulcus

Fossa
Condyle

(h) Humerus 
      (anterior view)
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FIGURE 6.2 Continued.



Name 

Date 

Section 

The  corresponds to the indicated outcome(s) found at the beginning of the 
laboratory exercise.

1

2

3

4

Hyoid bone

5

8

6

7

9

10

11

12

13
14

Terms:
Carpals
Clavicle
Cranial bones
Facial bones
Hip bone
Metacarpal
Metatarsal
Patella
Phalanx
Rib
Skull
Sternum
Tarsals
Vertebra

(a)
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Organization of the Skeleton

Part A  Assessments

Label the bones indicated in figure 6.3. 1

6
Laboratory Assessment

FIGURE 6.3 Label the major bones of the skeleton: (a) anterior view; (b) posterior view, using the terms 
provided. 1  2  

Cranial bones

Facial bones

Skull

Clavicle

Sternum

Rib

Vertebra

Hip bone

Carpals

Metacarpal

Phalanx

Patella

Tarsals
Metatarsal



1

2

3

4

5

6

7

8

9

10

Terms:
Coccyx
Femur
Fibula
Humerus
Radius
Sacrum
Scapula
Tibia
Ulna
Vetebra

(b)
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FIGURE 6.3 Continued.

Learning Extension Activity

Use colored pencils to distinguish the individual bones in figure 6.3.

Scapula

Vertebra

Sacrum
Coccyx

Humerus

Ulna

Radius

Femur

Tibia

Fibula



2

1

7

6

5

4

3

8

10

11

13

12

9

Terms:
Clavicle
Femur
Fibula
Hip bone

Humerus
Patella
Radius
Rib
Sacrum

Scapula
Sternum
Tibia
Ulna
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Part B  Assessments

 1. Identify the bones indicated in figure 6.4. 1

FIGURE 6.4 Identify the bones in this random arrangement, using the terms provided.

 2. List any of the bones shown in figure 6.4 that are included as part of the axial skeleton. 2   ___________________________

   

Part C Assessments

 1. Match the terms in column A with the definitions in column B. Place the letter of your choice in the space provided. 3  

 Column A Column B
 a. Condyle

 b. Crest

 c. Facet

 d. Foramen

 e. Fossa

 f. Line

 g. Ramus

______ 1. Small, nearly flat articular surface

______ 2. Deep depression or shallow basin

______ 3. Rounded process

______ 4. Opening or hole

______ 5. Projection extension

______ 6. Ridgelike projection

______ 7. Slightly raised ridge

Hip bone Clavicle

Humerus

Patella

Femur

Tibia

Rib

sacrum, sternum, rib

Sternum

Sacrum

Fibula

Ulna

Scapula

Radius

c

e

a

d

g

b

f
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 2. Match the terms in column A with the definitions in column B. Place the letter of your choice in the space provided. 3  

 Column A Column B
 a. Fovea

 b. Head

 c. Meatus

 d. Sinus

 e. Spine

 f. Trochanter

 g. Tubercle

Part D Assessments

Complete the following statements:

 1. The extra bones that sometimes develop between the flat bones of the skull are called _________________  bones. 1  

 2. Small bones occurring in some tendons are called _______________________ bones. 1

 3. The cranium and facial bones compose the  ____________________________ . 1

 4. The _______________________ bone supports the tongue. 1  

 5. The _______________________ at the inferior end of the sacrum is composed of several fused vertebrae. 1

 6. Most ribs are attached anteriorly to the  _______________________________ . 1  

 7. The thoracic cage is composed of _______________________ pairs of ribs. 1  

 8. The scapulae and clavicles together form the  _______________________________ . 1

 9. Which of the following bones is not part of the appendicular skeleton: clavicle, femur, scapula, sternum?  __________ 2  

 10. The wrist is composed of eight bones called  _______________________________ . 1

 11. The hip bones (coxal bones) are attached posteriorly to the  ___________________ . 1  

 12. The _______________________ bone covers the anterior surface of the knee. 1  

 13. The bones that articulate with the distal ends of the tibia and fibula are called  _______________________________ . 1

 14. All finger and toe bones are called  _______________________________________ . 1  

______ 1. Tubelike opening

______ 2. Tiny pit or depression

______ 3. Small, knoblike projection

______ 4. Thornlike projection

______ 5. Rounded enlargement at end of bone

______ 6. Air-filled cavity within bone

______ 7. Relatively large process

c

a

g

e

b

d

f

sutural

sesamoid

skull

hyoid

coccyx

sternum

twelve

pectoral girdle

carpals

sacrum

patella

tarsals

phalanges

sternum


