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ABSTRACT
This couvrse entitled “Anatomy External* is . cerned
with the d;ssect;on of the fetal pig, and is one of a series ¢
instructional guides prepared by the teachers for the Sahuarita High
School (Arizona) Career Curriculum Project..It consists of five units
of study, and 13 behavioral objectives relating to these units are
stated. The topics covered include the external anatomy of the fetal
pig, the skeletal system, the muscular system, general internal
anatomy, and the digestive system..The units provide a statement of
the rationale, objectives, sources of information, and student
activities including dissecting directions. . .For related units in this
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OBJECTIVES e oo e revex
l. Given a fetal pig be able to tell how old the fetus is within ten days.
—
I:: 2, Be able to locate and name all the external parts of the fe-al pig.
o
Eg; 3. When shown a bone on an articulated skeleton you must be able to name it in
(o writing.
LF

4, Identify the regions of the body, information sources,

5. Unit 1 and 2 will take 3 periods; the fourth will be review for the test

on the fifth period,
6. Page 4 and put page 5 here as 6.

7. Locate and identify the muscles given in the activities and information

sources.

8. Locate and name the attachment of muscles on the human skeleton.

9. Identify and locate these internal parts,

Heart; Right and left ventricle and atriums

Diaphram ’ Right and left umbilical arteries
Spleen Urinary bladder
Smald intestine Liver
) Large intestine Thymus gland
Lungs Thyroid gland

10. Locate and identify these parts. Subnaxillary gland, porotid gland,

Stenseus (porotid) duct, External, Maxillary artery
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OBJECTIVES (Cont.)

11, Identify parts and function of Pharynx

12. Dbiscuss the functions of the Viscera of the Peritonal Cavity.

13. Name and give the functional purpose of the digestive gland.




UNIT ONL

ANATOMY EXTERNAL

Review beginning rational for this quarter. This is the disection
of rhe fetal pig. During this time we will study and compare
tire piqg to man. (Horo savniens) Time (1 period)

P

OBJECTIVES:

. Given a fetal pig be able to tell how old the fetus is within
tern days.

2. Be able to locate and name all the external parcs of the
fetal pig. '

INFORMATION SOURCES

1., Lecture and films strips on human anatom§ and physiology.

2. Flowlore material and disections of fetal pig.

3., Fetal piqg.

ACTIVITILS:

Follow instructions and picture to locate external parts of your
fetal pigqg.




RATIC,

We will . . the articulated skeleton of man and the hand-out
to ;o witi it for the fetal skeleton has not completely
develconed. 2his is because many of the bones are soft and
<4 o llaginous,

OBJECTIVE:

1. When shown a bone on an articulated skeleton you must
be able to name it in writing,

2. Iuentify the regions of the body.
irformation sources,

1. Unit 1 and 2 will take 3 peric.s; the fourth will be review
for the test on the fifth period.

2, Page 4 and put page 5 here as 6.

ACTIVITY:

1. Study and learn all the bones given.

Atlas Ribhs Skull
oxis ilium Porietal
vertebrae eschium Orbhit
scapula coxal Zygomatic arch
humerus Femure Nasal
ulna Tibia Fronals
radius Fibula Maxellony
corpals Torsals Pre-maxellony
metacorpals Metatorsals Mandille
phalanges Phalanges Sphenoid

: : Patella

2. Find these regions on the fetal jig, articulated s.-eletoan,
and yourself,

skull - Thoracic Sacral
cervical Lumbar Candal
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Skeletal Systenm

AXIAL SKELTON

A, SV L

The cmary difference hetween the skull of the pig and that
of the cai or mar is the elorcation of the hones of the craniunm
and the great develorment of the mandible in the pig.

'. cCranrial portiopr of the skull. The cranium is comnosed
of 1 frontal, ? par.etals, ° temporals, 1 occipital, . sphenoid,
ard 1 ethmoid hone. O0Ohserve chat ir the pig the c "cipital bone
is rosterior or position, *rhereas i man ind the cat it is hoth
~ posterior and vertral.
) 2. ‘“acial portion of the skull. ‘"cre are 14 hones in the
_ facial skel -ton of man; 12 in the pig. The most striking feature
" of the fa.ia skeletor of t' » pig is the elongation of the bones.
c~mpare the lengtr of the maxilla and '“e nasal hones in the human
srull with those of the pig. ‘lote also that the pig has a pre-
maxillary bone exterding bhack hetween tu« maxilla and the nasals,
" a condition whic! does not exist in man. Identify ard le-rn the
~parts of the maxilla, ~oomatic, lacrimal, nasal, vomer palatine,
and mandible.

B. VERTEBRAIL COLUMM

The vertehral column of man is composed of 33 vertebrae, that
of the pig 51-5¢ depending on the rumber of bones in tne tnoracic,
T'mhar and cocecygeal regions which show some variation.

typica vertebra consists of the body or centrum, neural
arch with spire, ar? anterior and posterior articular facets. In
some of the vertebrae there are modifi~~tiors such as the trans-
rerse foramina in tne cervical vertebrae, costal facets on the
thoracic vertekrae “or articulation with the ribs, massive spines
on the lumbar vertebrae, and fusion ¢ ver*ebrae in the sacral
region.

1. rervical vertebhrae. “even in number in both man and
Pig, with the first two modified as atlas and axis. Notice
that “» the pig, the seventh cervical vertebra has an extremely
long neural spine and that an articuler facet for the head of
the first rib is present on the centrunm.

2. Thoracic vertebrae. Twelve in numbher in man, 14-15
in the pig, characterized by prominent neural spines which
ir the human vertebrae are directed downward but in the pig
are more or less erect. O0Nhserve the facets on the transverse
‘Processes and the centra for articulation with the ribs.

3. Lumbar vertebrae. Five in number in man, 6-7 in the pig.
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Jlote th» rmassive zentra, large spires, :rd s7ell- leveloped trars-
Ver: o professes,

" ‘acral vertebrae. Ir mar, these vertehra- are 5 in
number ar”® fused irto a sincle bore, the sacrum. In the pig
fetus, trerc are ut 4 sacral vertebrae wnich are rot fused.

5. Coccygeal vartebrae. Three to five in man which are
usuallv Toeced into a sirals rass, the coccvx. In the rig
fetu. . ' ertakrae in this r>gior are separate ard ray

-t ey ge e ag 23, exterdir out irto the tail.
2 L

C. RIDBS

Ir man, therc are 170 rairzrs 0f rivs, the first scver nairs
which are called "true’ ribs articulating wit* the throracic
vertchrae .y rears of head axl a tubercle and with the sternun

by means of costal cart. agQ}E 0f the rext five pairs of ribhs

the first thres =nairs are called "false" rihs because they do

not possess independent costal ~»rtilages for attachment to

the sterrum; th las*t two pairs. of -ihs have no sternal connection
of any kird ard are krnown as "f£loa.iwng" ribs. :

There are 14 or 15 ribs ir the pig fetus, with the fifteenth
consisting alrmost entirelv of cartilage. The first seven pairs
are joined t» the sterrim. Note the head, neck tubercle, anterior
and posterior borders.

D. STEPNUM
Very similar in both man and piq, consistirq of thrée parts,
the anterior marubrium, middle gladiolus or hody, ard posterior

cartilaginous xiphoid process.

APPENDICULAR SKELETOM

A. PECTORAL GIRDLE AMD ANTERIOR APPENDAGE

7 For all the hones concerned with the girdle and appendage
except those of thf wrir* and hand, be able to differentiate
between the right and left hone.

1. Pectoral girdle. In man, this is composed of the
scapula and the clavicle. 1In the pig, therc¢ is 10 clavicle.
~he scapula of the fetal pig consists of a great deal of
cartilag which does not ossify until some time after birth.
Even in the adult nig, the vertebral horder of the scapula con-
sists of a scapular cartilage which never ossifies except at
its lower edge where it is in contact with the bone.

2. Arterior appendage. In man, this includes a humerus,
radius, ulra, 8 carpal bhones, = metacarpals, ard 5 (¥qgits com-
osex’ of 14 phalanaes., In the pi , == humerus, radius, ard ulna
are short and t. ick with the prorimal and distal ends -artilaginous.
The wrist is composed of © carpal ones, t~re are 4 metacarpals
present, ard 4 digits each with 3 phalanges. :
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L. Fav SIRDLE MGy LOSIUTNNTIOR APPENDAGE

»

noluwed here are the irc—*»ate bones

1. ¥Pelvic (irdie. X

corsisting of a fusea ilium, ischilum, = , --218 in man ana

the same three bores, still urfuszed. In the fetal pig. tUrion

oI tn:e elemerts of the irrorinate hone in the prig requires awout
one ycar., Note the elongate: ceondition of the innominate in

tie pig.

"2, Posterionr appendage, Composed of the femur, pratella,

tibia, fibula, 7 tarsal bones, 5 metarsals, ard & ‘igits with
14 phalanges in man. JIn the pig fetus, the ferur and tiria
.are short thich boeones, the fibula somewhat rore slender. The
ankle is composed of 7 tarsals, and there arc % CGigits each

with 3 phalanjes.




‘he following material has been deleted: Skeleton of adult pig.
Superficial Muscles. .ateral view. External organs. Muscles,
dorsal view. Ventral view. ‘luscles of shoulder, neck and arm.

Muscles of chest and throat.
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1 11 make sure that you know what
re dcing it. You will also he
0f these nuscles or n.an.

OLJECTIVE:

. ocate and 17er+ify the ruscles given in the activities
ra 1ﬂ:or”a+10n sources.

.03

s Looate anc nane the attachment of muscles on the human
areleton,

YIREITIONS rOR DISSECTION OF THE MUSCLES

5tart tne incision on the vential side at the base of the
throat, being sure that vou are cutting only through the skin.
azry the cut back to the level of the hind legs and continue
Jdown the medial surface of the right hind leg. Notice
whether tﬁere is any difference in the thickness of the skin
hetween the anterior and posterior ends of the body. {How go
back to the forelegs and carry the original mid-ventral incision
down the medial surface of the ".ca to the hoof. Completely
remove the skin from the left side of the body and from the !eft
appendages., Notiice the mammary tissue before it is removec.

As the skin is being removed, notice the very thin layer
of superficial fascia ':aicii ilez between the skin and the layer
below. The latter is the cutaneous maximus, a sheet of muscle
which underlies the skin of the trunk region. This must L
renoved Lhefore the muscles of the back and shoulder can be
studiea. liote the layer of fascia which lies between thc
cutaneous maximus and the trapezius group of muscles.

II. TMUSCLES OF THE BACKR AND SHOULDER

5

A. Latissimus dorsi. A broad muscle running downward
anteriorly around the sides of the thoracic regior. If
~uscle fibers are not immediately apparent, carefully pick
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from tiie sides of the chest until the

Oricin, from the lumbar and some of
and from the lumbodorsal fascia;

s terdon in to the proximal end of the

-

tac.:; action, moves the iorelimb dcr._sally

2 a broaa mascle o Gan anterior to. tha nreceding

ving narn of jt isterior edge, Origin, splnes of
g 265 T1cal vertebrae; i tion, spines of wue ...
viertel iz hack to al.out tﬂL h»nth insertion, ., « L.vaa tuln
tenuon 1nco the scopula;  action, moves scapula dorsally and
Tusteriorly. :

+

Acronictrirezius. A short broad fan~shaped muscle, rather
vwor:ina in part with the spinotrapezius, Origin,
the cervical vertebrae: insertion, spi.. =~ *“he

scapuia by means of a broad aporeurosis; action, pulis the
scarulia towara tne mid-dorsal line.

O, (lavotrapezius. A long ~nick muscle band just anterior
to the preceding muscle called the brachiocephalic; the ventral
haif c¢f the Lrachiocephalic; 1is Xr~wn as the clavobrachialis.
whe full lengh of the brachiocephalic, extending obliquely from
skull to humerus, is mos* v~acily exposed by removing the fairly
large mass cf gelatinous =T LiPbious connective tissue at the
side of the throat., Origin of tne clavotrapezius, back of he
skull ara transverse processes of the first few cervical vei.ebrae;
1nsertion, would ordinarily be the clavicle but since this
structure is lacking in the pig, the clavotrapezius is contincus
‘*h the clavnbrachialis and inserts into the anterior surface
of twn: disto ~f the humerus; action, moves the forearm
anteriorly:

E. Rhomboideus. Cut carefull" through the bellies of the spino-
trapezius and the acromiotrape.. is muscles and reflect the cut ends.
A rather large muscle,; consisting of a number of separate slips, will
be exposed. These slips extend from the uppe- edge of the scapula

to the anterior part of the neck. Origin, spines of the cervical

and thoracic vertebrae; ‘.sertion, into the scapulx. action,

moves the scapula dorsaily. Note that one of the s. ips extends
forward as a strap-like muscle to the back of the scull; this is

the rhomboideus capitis,
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; < > Lownicn mase of ficscle readiiy cen nnderlyilng the

e te s aTou rigir, from the mid=dors.’ 'ine; insertiier
S.oehe c.rmorl. o ruoncl line of the skull;  action, raises e
PoITET L

i, N lonc slender wmuscle running down over the
~ _wzm of tae spoulder to the forelimb, Origin from the
cnzorosor, irntoc other shoulder muscles ard into the

I wne mrergs:;  action, raises the humoris,

H Spincueltoid. Somewhat larger than the preceding and just
posteric. to it, Origin  enipe of the =capu’a; insertion, .. .o
the rroxima Vof orhe nuneT .ot 40 L a. Wwien the mex A aloed .

[
T

b IS
o

L. Serraig-c anio lor This rmuscle originates as separate slips
from the rcurth to the eaghth ribs, the fibers passing forward

to insert inte tle dorsal medial edge of the scapula. It is hest
seen bv fi: .t removing the latissimus rr.si muscle and then raising
the forelimi away fiom the body wall.

II1. MUSCLES OF THE CHEST AND ABDOMEN

A~ Dlectoralis maj». A broad fan-shaped muscle., Origin, from
the sternum; inser:-ion, into the proximal end of the humerus;
ac' i~ draws the forelimb toward the chest. Notice the_deep
12~ ~f the pectoralis major which is an elongate muscle
extending posteriorly whose fibers come into close association

vith the fibers of the rectus abdominis muscle,

B. Lxternal oblique. Part of the lateral abdominal wall, Observe
that the fibers of the muscle run downward and backward. Origin,
by slips from the lower ribs and from the lumbo-ao.sal fascia;
insertion, by means of an apo..curosis into the linza albe;

action, constricts abdomen,

C. 1Internal oblique., Cut a small "window" in the external oblique,
deepening the area gradually until you can see that the fibers now
run upward, almost at right angles to those of the external oblique.

Origin, from the lumbodorsal fascia; insertion, into the linea alba;

action, like the external! oblique.
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I Trarsversus. & very ‘hip ruscle whose fibers are oriented almost
wurscventraliy.e  carcfully remove a small portion of the iinternal
onlicne near the linea alba in the posterio-lateral region of the
abdor2n. The thin-layered ruscle which will be exposed is the
trousver.-us abdominis. Strip away a part of this muscle and notice
the shiry =ritoneum which is thus exposed. Origin of the transversus,

L . .. .oicwrsal f.scia; insertion, into the lirea albaj~ action,
I the ‘iqgues.
. 1.2uus abdomini.. Twn long strips of muscle lying on either

”
0ot

eide of «“he mid-vertral line and cove.ed by the aponeuroses of the
obligues and transversus, S1liL the apouneuroses to expose the
nuscle. Origin, from the pubic symphysis; insertion, into the
sternum; action, constricts abdomer,

A -

Iv. MJSCLES OF THE UPPER FORELIME

A, T7Triceps brachii. A large muscle mass covering almost the entire
outer surface of the upper part of thé forelimb, Origin, from the
humerus; insertion,into the ulaa; action, extends the forselimb,

B. ©Biceps brachii. & rather small s; 1fidle-shaped muscle mass
lying along the anterior surface of thke humerus and largely cov-
ered by the clavobrachialis muscle. Origin, from the glenoid area;
insertion, into the radius; action, flexes the forelimb.

V. IIUSCLES OF THE Lowr:iR_ FORELIMB

There are a number of muscles of the lower forelimb m. t© ,
>+ which are concerned with movements of the foot; not all of
these muscles will be identified. Beginning with the posterior
edge of the forelimb, identify the following:

A, Extensor carpi ulnaris. Locate the olecranon process c¢f the
ulna to serve as a landmark. Now find a long slender muscle on
the outer surface of the forelimb. Origin, lateral epicondyle of
the humerus; insertion, by means of a long thin tendon into

the fifth metacarpal. ST
i B. Ixtensor digitorum lateralis. Similar in appearance to the
I:Rjkj rrccadaing and lying just ante-ior to it, Origin, lateral surface
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of the distal end of the humerus; insertion, by means of a. divided
tendon into tue digits.

S digitorum comaunis. 2 long thin muscle similar to

Ll . 4 1lying anterior to it along the lcot.ral surface of

Lile Wlfl 15ir, from the lateral surface of the (istal end of

the umes .-;  insertion, Ly means of a divided tendon into the digits:
actirn, 10 comnmon with the two preceding muscles, extensicor of the

Gioiis,

L. EBxtensor carpi radialigs. Lying anterior to the preceding and
sbrnietimes partially covereda by it. Origin, from the distal end
of the humerus; insertion, into the distal end of the radius;

action, rotation of the foot,

I. Brachioradialis. Anterior to the preceding muscle and often

somewhat widely separated from it. Origin, on the humerus; in-
sertion, lower part of the radius; action, rotation of forelimb.

VI. MUSCLES OF THE NECK AND THROAT

A. Sternohyoid. Two long flat muscles united to each other

in the midline of the throat and extending from the sternum to

. tie hyoid bone. +°ad the junction point of the muscles to

R esach other and slit them apart. Notice the large masses of

. thymus gland lying below the muscles. Ovigin, from the -irst
costel cartilage; insertion, into the body of the hyoid;
action, moves the hyoid posteriorly.

B. Sternothyroid. Cut across the bellies of the sternohyoids
and expose two small slender muscles. Notice that after
taking origin from the sternum, the muscles each separate

into two parts and insert at two points, the lateral and
ventral surfaces of the thyroid carc-ilage of the larynx;
action, moves the lar—nx posteriorly.

A 0 S O8O0
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C. Sternomastoid. A rather thick nariow band of muscle

. running obliquely frgm the back of the skull to the sternum,
Origin, from the sternum; insertion, into the lamboidal ridge
and the mastoid process; action, turns the head.




Page 6
v1ii. IWUSCLES OF WHE THIGH

. 4. -or fascia lata. A large, somewhat triangular muscle,
thin . i.s upper muscular portion and with a long tendon pro=
ceeding ventrally onto the paella. Origin, from the line crest;
insertion, into the petella by reans of a long tenaon; action,
Achtens fascia lata.

TENSOR FASCIA LATA

SARTORIUS
RECTUS FEMORIS
VASTUS LATERALIS _T: ,f'\ SAPHENOUS ARTERY

FEMUR o/ ik . VASTUS MEDIALIS
POPLITEAL ARTERY =

BICEPS FEMORIS

ADDUCTOR FEMORIS
GRACILIS

{ B
A i SEMIMEMBRANOSUS

i
“~
Fig. T.—Muscles of thigh, cross section

SEMITENDINCSUS

17
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The following matexial has been deleted: Muscles of thigh, latcral
view.

General Internal Anatomy.

Digestive System.
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UNIT FOUR

RAL INTERRAL ANATOMY

GELIE
KATIOUAL:
T 1 ow instructions .
Jime Two periocds rot including a one period test,

“otal of three periods,

OBSECTIVE:

Identify and locate these internal parts. .

lieart; Right and "left ventricle and atriums

Diaphram

Splcen

Small intestine
Large intestine

Lungs

ACTIVITIES:

Pages 26,21,22,23

Right and left umbilical arteries
Urinary- bladder
Liver

Thymus gland

Thyroid gland
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DIGESTIVE 5YSTEM
(Time=10 periods including
tests)

(\\)'J ‘{4[’\;
slrd a2

1. Locate and icentify +‘hcse parts. Subnaxillary gland, porotid
giand, Stenseus (porotid) duct, External, llaxillary artery

2. Identify parts and function of Pharynx

3. ©Discuss the functions of the Viscera of the Peritonal Cavity.

4. HName and give the functional purpo:. cf the digestive gland.

QUEST:

+nls unit is th final one for this gquarter- if you have time
do unit 5 on the Urogenital System,




