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BIOLOGY 231C LABS

SECOND CUSTOM EDITION FOR CYPRESS COLLEGE

LABS 3,4,5

The Skeletal
System

Bone Markings

Name of Bone Marking  Description Illustration
PROJECTIONS THAT ARE SITES OF MUSCLE AND e,
LIGAMENT ATTACHMENT .
Tuberosi Large rounded projection; may be 1
(too"be-ros'-te) roughened |}

Crest Narrow ridge of bone; usually ‘)

Trochanter (tro-kan'ter)

prominent \sghla\
Very large, blunt, irregularly Lﬁ {( fine

shaped process (the only =
examples are on the femur) coul— Liscnal
Line Narrow ridge of bone; less e iberoelly’
prominent than a crest
Tubercle (too"ber-k) Small rounded projection or
process Vertebra
Epicondyle (ep”ikon'dil)  Raised area on or above a
condyle
Spine Sharp, slender, often pointed Spinous
projection process
Process Any bony prominence
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Trochanter

B e

Adductor
tubercle

Femur 3
of | — Medial
thigh ~ epicondyle

Chondyle

Bone Markings (continued)

Name of Bone Marking  Description Illustration

SURFACES THAT FORM JOINTS

Head Bony expansion carried on a Hoad—
narrow neck — )

Facet

Smooth, nearly flat articular
surface Facets
Condyle (kon'dil) Rounded articular projection,
often articulates with a
corresponding fossa

Mandible

DEPRESSIONS AND OPENINGS
For passage of vessels and nerves:

Foramen (fo-ra'men) Round or oval opening through
bone

Groove Furrow
Fissure Narrow, slitlike opening
Notch Indentation at the edge of a
structure
Others:

Fossa (fos'ah) Shallow basinlike depression in a
bone, often serving as an articular
surface

Meatus (me-a'tus)

Sinus

Canal-like passageway

Cavity within a bone, filled with air
and lined with mucous membrane
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fissure

Foramen

Skull




Crest

¢ : Sinuses

] _,/ —— Foramen
Meatus (canal)——— @ .('r*
- \;\i Y

Process

/ At Alveolus
Spine

-

~

(a)

air cells

(sinus)

Sphenoid
. sinus

Maxillary
sinus

(a) Anterior aspect
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Process

Spine Fossae

(b)




Fovea (small cup-like fossa)—

Head —=../ )
v Crest
Trochanters \‘

‘ Epicondyles

]
“ o
(©) Condyles
\ ‘ Tubercle
{ +—— Tuberosity
Epicondyles\ E
ossae

b
Ve
Condyles

(d)

* Axial Skeleton




Greater horn

Lesser horn

Body
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Frontal bone

_—
\ Glabella

Parietal bone

Squamous part Frontonasal suture

of frontal bone Supraorbital foramen
Nasal bone (notch)

Sphenoid_ bone . v Supraorbital margin
(greater wing) / Superior orbital fissure
Optic canal

" Inferior orbital fissure
Lacrimal bone

Zygomatic bone

Middle nasal concha

g Ethmoid
Perpendicular plate bone
Inferior nasal concha

Infraorbital foramen
Maxilla
Vomer
Mandible

Mental
foramen

Mental
protuberance

(a) Anterior view of skull
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arietal bone

Coronal suture

Sphenoid
bone

Ethm bone
(perpendicular plate)
Occipitomastoid
suture
External
occipital
protuberance
Internal acoustic process of
meatus sphenoid bone
Sella turcica of Mandibular
sphenoid bone foramen

Palatine bone Palatine process of maxilla
(a) Medial view of the left half of skull
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i Superior "
Roof of orbit Supraorbital notch— iy Gecure Optic canal

Lesser wing of
7 ;p:_e;':’": ':""’: Medial wall
roif ate o 4 "
i frontal l':one / Sphenoid body
Lateral wall of orbit / Orbital plate
N / of ethmoid bone
Zygomatic process %
of frontal bone Frontal process
Greater wing of of maxilla
sphenoid bone Lacrimal bone
Orbital surface of 1 2 Nasal bone
zygomatic bone
Inferior orbital fissure N
! = Ha fissu $ \ Orbital process of
Infraorbital groove _

) palatine bone

Zygomatic bany Orbital surface of

(b) Contribution of each of the seven maxillary bone
bones forming the right orbit Infraorbital foramen Zygomatic bone
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Floor of orbit
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Coronal suture Frontal bone

R Sphenoid bone
Parietal bone = (greater wing)

Ethmoid bone
Squamous suture

Lacrimal bone
Lambdoid suture

Lacrimal fossa
Occipital bone
Nasal bone

Zygomatic
bone

Occipitomastoid suture < C } Maxilla

Temporal bone

Zygomatic process

External acoustic meatus

Mastoid process Alveolar
Styloid process margins
Mandibular condyle

Mandible
Mandibular notch

Mental
Mandibular ramus \ foramen

(a) External anatomy of the il angle Coronoid
right side of the skull process
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Incisive fossa
Intermaxillary suture
Median palatine suture
(horizontal plate) Infraorbital foramen

Zygomatic bone

9;
Vomer Pterygoid process
Foramen ovale
Foramen spinosum

Foramen lacerum
Mandibular fossa Carotid canal

> b .
Styloid 2 é N, “,&Enernal acoustic meatus
BRI ErGRER Stylomastoid
Mastoid process ) 3 foramen

Jugular foramen

(zygomatic process)

Temporal bone
(petrolix part) Occipital condyle
Inferior nuchal line

Superior nuchal line

External occipital ‘oramen
protuberance

(a) Inferior view of the skull (mandible removed)
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Ethmoid {Crista galli Frontal bone
bone

Cribriform plate

Anterior cranial fossa > = — Olfactory foramina

Sphenoid {'ées“’ wing ¢ : Optic canal
reater wing

Foramen rotundum

Hypophyseal fossa Foramen ovale

of sella turcica Foramen spinosum

Middle cranial Foramen lacerum
fossa )

Temporal bone

Internal acoustic meatus
(petrous part)

Jugular foramen

Hypoglossal canal
Posterior
cranial fossa

Parietal bone / - y View

Occipital bone

Foramen magnum

(a) Superior view of the skull, calvaria removed
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Sagittal suture

Parietal bone

suture

Occipital bone

Superior nuchal line

External occipital
protuberance

Inferior nuchal line

External occipital crest:

Occipi Oceini
condyle suture
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LAB 4

Axial Skeleton
Part II

18




_ epipnysis |
Typical ‘
Long Bone

Diaphysis —

Distal

/
epiphysis e

S

Articular cartilage

Spongy bone
Epiphyseal line
3 fPeriosteum
———Compact bone

Medullary
cavity (lined
by endosteum)

8,
V(a)
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Frontal bone

Ossification
center

Posterior fontanelle

(a) Superior view

Parietal bone

Ossification
center

Posterior-
fontanelle

Mastoid
fontanelle

(b) Lateral view

Frontal suture

Anterior
fontanelle

Frontal bone

Sphenoidal
fontanelle

Temporal bone
(squamous portion)
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Coronal suture

Parietal bone

Squamous suture

Lambdoid suture

Occipital bone
Temporal bone

Zygomatic process

Occipitomastoid suture

External acoustic meatus
Mastoid process
Styloid process

Mandibular condyle
Mandibular notch

Mandibular ramus

Frontal bone

Sphenoid bone
(greater wing)

Ethmoid bone

Lacrimal bone
Lacrimal fossa

Nasal bone

Zygomatic
bone

Alveolar
margins

Mandible
Mental
foramen

Coronoid

(a) External anatomy of the
right side of the skull
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angle
process
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Sagittal suture

Occipital bone

Superior nuchal line

External occipital .

protuberance y

Inferior nuchal line .
Occi

External occipital crest

N—
p P
condyle suture
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Skull
Cenvical
vertebrae
Sternum
Thoracic
Ribs vertebrae
Costal B
cartilages™ g
Lumbar
vertebrae
Sacrum
Coceyx
(@)
Pearson G, e

i Vertebral Column

= Vertebrae
= Cervical Vertebrae (C1-C7)
= Thoracic Vertebrae (T1-T12)
= Lumbar Vertebrae (L1-L5)

= Sacrum (S1-S5)

= Coccyx (3-5, typically 4)
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Vertebral Anatomy

= Typically has a body and vertebral arch
= Superior and inferior articular processes
= Separated by intervertebral discs

25

Superior artioular process ,  Pedicle Spinous process . Vertebral foramen
Transverse process - Superior articular / Inferior
process \ _~ articular
2 process
Vertebral body — Transverse 1 L
process —
Spinous process.-_
Inferior articular
Inferior articular __ facet ¢ X
facet Pedicle
Vertebral body
Inferior artioular____— Arrow passing through =7
process vertebral foramen .
(a) Lateral and inferior view ) Inferfor view
— e Pedicl
~articular facets "edicle
— Superior articular
process
— Lamina of -
vertebral arch
Intervertebral
foramen -
* Intervertebral —
disc
Spinous _
process
Transverse
(= T process ——————
Vertebral
oty —
Inferior A
«” articular process _Inferior
(c) Posterior view articular facet (d) Lateral view
Esaton, e
-170 Table 7-2 — Regional Differences in Vertebral Structure and Function
TABLE 7-2 REGIONAL DIFFERENCES IN VERTEBRAL STRUCTURE AND FUNCTION
e Type (Number)
Feature Cervical Vertebrae (7) Thoracic Vertebrae (12) Lumbar Vertebrae (5)
Location Neck Chest Inferior portion of back
Body small, oval, curved faces Medium, heart-shaped, flat faces; Massive, oval, flat faces
facets for rib articulations
Vertebral Large smaller smallest
foramen
Spinous. Long; split tip; points inferiorly Long, slender; not split; points Blunt, broad, points posteriorly
process inferiorly
Transverse Has transverse foramen All but two (T, Ty;) have facets Short; no articular facets or
process for rib articulations transverse foramina
Functions Support skull, stabilize relative Support weight of head, neck, Support weight of head, neck,
positions of brain and spinal cord, upper limbs, and chest; articulate upper limbs, and trunk
and allow controlled head with ribs to allow changes
movement in volume of thoracic cage
Typical
appearance
(superior view)
-

natomy & Physitogy, G
 Froderc Marin © 2004 by Poarson Ecucation. Inc._pubishing as Benjamin Cumming
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(a} Cervical vertebrae

Inferior articular  Superior articular
process process

Spinous
process

Bifidtip 2
of spinous
process. v —

Inferior articular Transverse Vertebral
process body

{c) Typical cervical vertebra (lateral view)

(Copyight © 2004 Feasson Educalion, .. publishing a5 Benjamin Gummings

Spinou

\, Transves
foramen

Costal process Vertebral

(b) Typical cervical vertebra (superior view)

Dens of
axis

Anterior
arch

Transverse
ligament

Posterior
arch

Axis (Go)

(d) The atlas-axis complex
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Spinou

Lamina

Vertebral

Superior foramen

* Vertepral
body

(b) Thoracic vertebra, superior view

earson Education, .

Superior
icular fac

for tubercl
iperior rib

Spinous
pro

Inferior costal facet for
head of inferior rib

(c) Thoracic vertebra, lateral view

29

o

o #;
i

30
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(a} Posterior surface (b) Lateral surface (c) Anterior surface
e,
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i Thoracic cage

= Thoracic vertebrae

= Ribs

= Sternum

= Ribs and sternum forms the rib cage

32

i The ribs

= Ribs 1-7 are vertebrosternal ribs
= 8-12 are vertebrochondral ribs
= 11-12 are floating ribs

33
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[ Manubrium <

Sternum t
p

Floating
(ribs 11—

(a) Anteriorview

Pearson Edusaiion, In.
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i Typical rib

= Has a head, neck, tubercle, and a body

= Costal groove marks pathway of blood
returning to the heart
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Vertebral
o end
(capitulum)

(a) Superior view

(b) Posterior view

arson Edusation, ne

36
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The Sternum

= Manubrium
= Body
= Xiphoid process

37

(ribs 11

et i)

(a) Anteriorview
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>

jZ> LAB 5

%

O

5 Appendicular

S— Skeleton
39
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*

Pectoral Girdle & Upper
Appendicular Skeleton

40

Scapula

= Triangular — three borders (edges of triangle)
= Superior, vertebral (medial), and axillary (lateral)
= Which is the anterior view? The posterior view?

—Superior Superior angle
A
PR

Suprascapular "
notch / border cruwﬁ .
Acromion & / . /A

on ¢ g Supraspinous = /
Coracold—3 o =, /Lateral
Process Spine \ /angle
Glenoid F )/

cavity B
fossa | fossa \
Lateral . Medial )
border border L
==
Inferior angle
(a Anterior view () Posterior view

41
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Clavicle
= How can you tell the difference between
the sternal and acromial ends?

o — g
‘,':/" — —-‘-N -"/,

g« < —

(a) Conoid tubercle

Sternal end Acromial end

43
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Humerus

Anterior surface Posterior surface

Greater = Greater
tubercle  “gffy ——Head tubercle
Lesser ) Y Anatomical
I‘“‘beric': , —surgical—<{9 £ neck
Intertubercular/ nec \ i
Nutrient
roove | | foramen
] |
Deltoid : | Deltoid
tuberosity \ tuberosity
| i
ial ‘
teral slépracondylar
sgpracondylav \ e 1
ridge \ |
Radial
fossa O\ Qlecranon
Lateral —_ ossa
epicondylo™ ¢ Medial— % Lateral

Coronoid
fossa

7

Trochlea—/

46

Radius & ulna

Styloid process
of radius

Radial notch — Olecranon process
of the ulna
Head ———— Trochlear notch
Neck————— ] K
Radial Coronoid process
tuberosity Proximal radioulnar
joint

¥ Interosseous

3 membrane

o —Ulna

Radius:

Ulnar notch of

the radius

Head of ulna

Distal radioulnar joint
~——Styloid process of ulna

(a) Anterior view

©2011 Pearson Education, Inc
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Hand
= Carpals = wrist bones
= Metacarpals = palm bones

= Phalanges = digits (fingers)
= Pollex (thumb) has 2
phalanges, other fingers
have 3 phalanges

= Labeled proximal, medial, & distal
= Which is missing in the thumb?
= Bones are numbered from
the thumb (first) towards
the pinky finger (fifth)

51
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Distal
——Middle

/ Proximal

\j’halanges

pals
~———Head
== Sesamoid Shaft
bones — _ Base
Carpals 5 \4, 3) 2 1 AV ATA /
- { | f
gar:?t?\ C_I?rpa H U, 7 Carpals
Pisiform AN Trapezoid———= -~ —Hamats
Tri i —~ Capitate
Lunate—— 7= gt - \Triquetrum
! Lunate
Ulna )
Radius Ulna
(a) Anterior view of right hand

52

(b) Posterior view of right hand
©2011 Pearson Education, Inc
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Pelvic Girdle & Lower
Appendicular Skeleton

18



Pelvic girdle

'\‘, Base of sacrum

—lliac crest

! joint
| lliac fossa ~_ Anterior
/ V" superior
iliac spine
i Sacral
um-y promontory
Coxal — A )
bone _Ar;te_nor_r
(os coxae inferior iliac
or hip

bone) Pubis

tubercle
Ischium ) Pubic crest
- N s Pubic
(a) Pelvic girdle G pybic arch = symphysis
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Os Coxae
= How do the three bones of the os coxae meet?
= Where does the os coxae meet the sacrum?

Tubercle of .
the ifiac crest 2 lium ium ——————————
\ .

Anterior gluteal ' 86 fossa
fine
Posterior 3 \
gluteal line \

P Anterior Anterior—y -Postorior

)~ superior superior \ b superior

Posterior—4 fiac spine fiac spine fisc spine

ferior «

i
e T . ) —osteror
Posterior inferior — Va /— Anterior inferior Anterior inferior- - inferior
flac spine. / 4 W {liac spine flac spine / ooyl intertor
Creator aciaic Acetabalum Arcuste ineilum Aurculr
notch / AN
Ischial ody 3

y

Superior ramus:
of pubis

|
|

)— Ischial spine

surface
Ischial spine Pubic tubercle

pubis (at pubic N -

Pubis Articular surface of Ischium
symphysis) Ischial ramus.

_ w1 F
tuberosity o Inferior ramus

(b) Lateral view, right hip bone

Lesser sciatic
notch )/

(c) Medial view, right hip bone

57
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Male vs. Female Pelvic Girdles

= Why are they different?

= Differences: refer to text page 216, Table 8.2

= Is the skeleton in your bone box is male or female?
Male Female

4 ' foramen . j
\—Publc arch

nnnnnn

59

Femur & Patella
= How does the patella fit into the femur?

TEvea
Greater ———————1.% DaP“lS Greater
trochanter [ PP Hea “/ trochanter
i 4 Neck Intertrochanteric
I.nlerlrochanlerlc‘;— Lesser o’ rest
line trochanter \
|
Linea aspera
Shaft

Medial q Lateral epicondyle
Lateral epicondyle -/ | \ﬂlcondY\At [

Patellar suﬁace—& 4 Lateral condyle
! Medial condyle: ‘—lnlercondylar fossa

2ase o: pa:eI'I'a w‘—) (> Articular facets
pex of patella >
(a) Anterior view () Posterior view

60
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J;eg: ticbpia‘ & fibulg

nnnnnnnnn o or dispiay.

epyignt
Intercondylar eminence = Medial 4 “2—Laleralcondyle

A — Apex
)’ —g?l-;gly = ) _+—Head of fibula
Proximal tibiofibular [ tuberosity)

joint \ ‘

Lateral surface

~—Anterior crest

Fibula —— Tibia —Fibula
\
' |
’
Distal tibiofibular joint goA &
-~ ) -
Lateral malleolus ™~ Medial -* s—Lateral malleolus
malleolus

(a) Anterior view (b) Posterior view

62
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Foot

= Tarsals = ankle bones
= Metatarsals = foot bones
= Phalanges = digits (toes)
= Hallux (big toe) has 2
phalanges, other toes have 3 phalanges

= Labeled proximal, medial, & distal
» Which is missing in the hallux?

(first) towards the pinky toe (fifth)

= Bones are numbered from medial to lateral: from the hallux

2 —
£ A A
— Phalanges
. — Distal
F 2 2A R .
(3 +—Middle
— Proximal
Is -
11 2} /3
4
Wiodial 5 — Metatarsals
edial
cuneiform N P g }
Inter i 3 — Lateral
cuneiform PR ) cuneiform
Navicular. Cuboid
— Tarsals
Talus
Trochlea
of talus
Calcaneus
(a) Superior view -
©2011 Pearson Educaion, Inc.
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