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PROTECTION , STRUCTURE AND M OVEMENT
VERTEBRATE | NTEGUMENTARY, SKELETAL AND MUSCULARSYSTEMS

In this exercise we will focus on aspects of huregstems and compare them with the
homologous systems of other vertebrate animalaur ¥t should be used as a reference.

l. INTEGUMENT

Although the integument (skin) of vertebrates plgemmon role in providing a protective
covering over the body, it can be very structuralhyg functionally different among vertebrate
species. The two primary layers of the integurnénertebrates are the epidernaad dermis
under which lies a fatty, connective layer (theddgrmis), which connects the skin with
underlying tissues. The epidermis is particulasdyiable due to the presence of structural
variations (i.e., scales, feathers, glands, haotrts, etc.) originating in the dermis. In this
section, we will explore some of these variations.

A. Comparison of Animal Skins
1. Examine the animal skins on display. For each,s#entify the following:
a) the_clasof vertebrate represented (use the prafess name — e.g., Aves, not birds).
b) the characteristics of the skin of the specinhan allowed you to make that determination.

c) how the features of the skin contribute to #msnal’s way of life or are beneficial to
survival in its habitat.

# | a) Class b) Distinguishing Characteristics c)dtiomal Features
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2. Reexamine the sample of mammalian skin and pigtowe leather coat, purse, shoes, etc. In
specificbiological terms, what actually is “leather”?

B. Human Skin

1. Examine either of the human skin models on displdging the models, your text, and the
list of following terms for reference, identify tis¢ructures in the diagram (writlee termy

a) hair follicle

b) sweat gland

c) oil gland

d) epidermis

e) dermis

f) hypodermis

g) Pacinian corpuscle
h) arrector pili muscle

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

2. Human skin can be divided into 3 primary regiornsdermis, dermis, hypodermis. Describe
the primary function(s) of each of these regions.
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II. SKELETAL SYSTEM

When beginning a study of skeletal systems, onlat silgply think of these structures as
providing form to the body or giving protectionuital internal organs. While this may hold

true for the exoskeletaof arthropods or the endoskeletohvertebrates, the one universal
function of systems such as these or_the hydrostléletorof cnidarians, is their contribution

to physical movement of the body. Whether thedvasrk is composed of water, bone, cartilage
or chitin, muscle-directed movement requires soonedas structural element to which the force
of contraction can be applied.

A. The Human Skeleton

The human skeleton is typically built from 206 bsrmad is divided into two structural regions.

The axial skeleton (80 bones) forms the axis otbay and the appendicular skeleton (126

bones) is composed of the extremities (arms, leggdles).

1. Use your text as a guide to learn and label sontleeoajor bones of the human skeleton.
Write out the_term®n the diagram.

carpals
clavicle (collar bone)
femur
fibula
humerus
metacarpals
metatarsals
patella (knee cap)
pelvic bone
phalanges (fingers)
phalanges (toes)
radius

. ribs
scapula (shoulder blade)
skull
sternum
tarsals
tibia
ulna
vertebrae
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2. Using the disarticulated bones provided, identiky imbrepresented, the bonpsesent, the
side of the bodyt was from and indicate to the instructor howyteuld articulate

limb:

bones:

side of body:

orientation: (instructor to safin

3. Sex the Skeleton. One way forensic scientist@ble to identify bodily remains is to look
for a number of specific attributes that can tylhyche used to differentiate male and female
skeletons. One of these has to do with the featiréhe pelvic bones; some of which are
described and depicted below.

Pelvic brim

‘;,.Q{_ i f
Pubic arch ——I‘Q ﬂ
Features Female Male
pubic arch broader; more rounded (89)90 narrower (50-6%)
pelvic brim wider; more oval narrow; "heart" shaped
coccyx straighter curves ventrally; narrows petitlet

a. Based on your observations, what sex was the prseVimwvner” of our articulated
skeleton?

b. How might these differences in the structure refatine functional demands of this
portion of the skeleton?
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B. Bone Composition
1. Examine the mounted sections of cat and pigeonf&mu
a. How do the shafts (diaphyses) of these bones diffappearance?

b. How might this difference in structure relate te grimary mode of movement for the
pigeon?

2. Examine the whole chicken bones on display. Cand#l is a "fresh” chicken bone, #2 has
been soaked in acid (dissolves minerals) and #®&as baked (denatures proteins).

a. Describe the characteristics (texture, hardnesg, @teach of these bones?
#1. fresh

#2: acid soaked
#3: baked

b. Explain how each of the treatments given to borZe& 8 resulted in the observed
characteristics?
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C. Comparison of Vertebrate Skeletons
1. Examine the skeletons on display.
a. List at least 3f the bones or groups of bones that are presait of the specimens.

b. Now look specifically at the skeletons of the, datd and_snake
Describe the sternums of the bird, snake and cat.

How does the fornof the sternum (or lack of) relate to the needs$ldestyles of
eachof these animals?

D. The Disarticulated Skeleton (to be done last)

This exercise will use the disarticulated skelesasra model to practice the recognition of form &

function in anatomical design. Proper joint moveimzn only be enabled if the correct bones

are oriented in the correct position.

1. Working in groups of 4, attempt to correcigsemble one of the disarticulated skeletons.
When finished, have your instructor check and controa your work.
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. MUSCULAR SYSTEM

Skeletal muscle can be characterized by its attachito the skeletal system or associated
connective tissues, its ability to be controlletlwmtarily and other structural attributes (i.e.,
cylindrical shape, multinucleated, striated). Tbece of contraction of these muscles is applied
to the skeletal system to result in movement dfgw of the body or maintenance of posture.
Muscles are typically found in antagonistic pairsggooups (i.e., flexors, extensors) to allow for
bidirectional or multidirectional movements.

A. Primary Muscles of Humans

There are over 600 muscles involved in movemettt@human body. Use your text to locate
and identify the muscles called for in the follogitables. Note: there are many more muscles
labeled in the diagram than you will be asked a fi Be sure to use correct and complete names
of muscles (listed on the following page).

Anterior Posterior
View View
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1. Use your text to help identify the muscles notetheprevious diagram. Use the list of

muscles provided below.

Anterior Muscles

Posterior Muscles

e

g i
0,p,q group I
t p
aa S
dd u,w,Xx group

Biceps brachii
Deltoid
Gastrocnemius
Gluteus maximus
Hamstrings

Latissimus dorsi
Pectoralis major
Quadriceps
Rectus abdominus
Sartorius

Tibialis anterior
Trapezius
Triceps brachii

2. Use the torso, arm & leg models to identify the eanuscles. Write the numbieom the
model in the boxes with the corresponding muscidgke table above.

3. For the following antagonistic muscle pairs ana@tigé to the joint mentioned, indicate the
action(flexion or extension) they produce and the pathe body that is movegk.g., the
deltoid produces abductiaf the_arn).

For movement at the elbow...
a. triceps brachii

b. biceps brachii

For movement at the knee...
C. quadriceps

d. hamstrings

For movement at the ankle...
e. gastrocnemius

f. tibialis anterior
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