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Relatives of the shark, such as rays and skates, that live on the bottom
of the ocean, use the spiracle for water intake almost exclusively.
Why would this be true?

Lateral line

1 Anterior dorsal fin
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Pectoral fin

4. The body of the shark is fusiform, or streamlined.
Why is this important?

The body is divided into three sections, the head, the trunk, and the
tail. Find and label these sections on the diagram.

5. Locate the lateral line. Notice that the body is darker above the
lateral line than below. This special type of shading works to camoufiage
the shark as the natural light from above the water highlights its dorsal
side and makes shadows on the ventral side.

6. Locate the seven fins on your shark. Add these fins to the drawing
of the shark’s body and label them according to the diagram before
this section. Notice that the caudal fin is asymmetrical. This improves
the shark’s stability, allowing it to ride evenly through the water. In
fish more advanced than the shark that have lungs or a swim bladder
this extra stability is unnecessary. Therefore, such fish have a sym-
metrical caudal fin.
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1. Determine the sex of your shark by checking the pelvic fins for ¢, 7S
Only males have these strong, grooved structures. They are used during
muinglolmldmefemalesmimry.Mnke ure you observe a shark of

digestive, excretory, and reproductive systems.
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Ventral view of the Shark

Analyses and Conclusions

1. How is the shark different from a bony fish?

2. Name two external characteristics of vertebrates that are exhibited
by the shark.

3. To what system does the lateral line belong? 2

s

4. Using your textbook, explain how the lateral line system works.
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INVESTIGATION

Internal Anatomy of the Shark

Introduction
The shark exhibits all the internal characteristics of vertebrates, such Purpose
as a closed circulatory system, a large coelom, and an endoskeleton. To locate the major internal organs
The major difference between the-shark and other vertebrates is the of the shark
shark’s atypical skeletal system'dmt,is composed entirely of cartilage.

% Objectives
Materials ® Examine the digestive and uro-

genital systems of the shark.

Dogfish shark, preserved Newspaper Stereomicroscope ® Examine the heart of the shark.
Plastic bag, large Scalpel Rubber gloves
Procedure

Part A: Initial Dissection of the Pleuroperitoneal Cavity

1. Note: prepare your work area as you did in Investigation 35-2.

CAUTION: Scalpels are very sharp. Use care not to cut yourself.
Place the shark on the prepared surface, ventral side up. Using the
diagram as a guide, take a scalpel and begin cutting just anterior to the
pelvic fins, making the cut on the right side of the midventral line.

Continue cutting anteriorly until you reach the pectoral fins. Pectoral fin

2. Make two transverse cuts, across the body, one Jjust posterior to the
pectoral fins and another just anterior to the pelvic fins. The cuts should
extend from one lateral line of the shark to the other. E

3. Carefully examine the layers of the body wall and locate the fol-
lowing structures: skin; connective tissue; muscle tissue; and epithe-
lium, the lining of the pleuroperitoneal cavity.

Describe the epithelium.

Midventral line

Cloaca

Pelvin fin

Part B: Digestive System

1. At the most anterior part of the pleuroperitoneal cavity lies the liver.
How many lobes does the liver have? 4

,

The long thin gall bladder is imbedded in the median lobe of the liver.
To observe it better scrape away the liver tissue with a dissecting probe..
Once the gall bladder is exposed, locate the attached bile duct.

2. Spread the lobes of the liver to locate the esophagus and the stomach.
Both have approximately the same diameter so it is difficult to tell
where the esophagus stops and the stomach begins. The posterior end
of the stomach curves anteriorly, giving the stomach a ‘]’ shape. The

Shark — Ventral side up
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rest of the digestive system turns posteriorly to form a straight intestine
that continues to the outside body opening, the cloaca.

3 Although associated with the digestive system, the spleen is actually
part of the circulatory System. It is found at the posterior end of the stomach.
Describe the spleen.

~ 4. Locate the Ppancreas. It has two lobes, the dorsal lobe coming from
the right side of the spleen on the dorsal side of the intestine, and the
ventral lobe, which is oval-shaped, and sitting on top of the beginning
of the intestine. =

¥
5. On the diagram to the left, label all the structures of the digestive
System you have located.

Part C: Urogenital System

below
Ostium
Oviduct
Efferent duct
Ovum
Ovary
Testis
Kidney

Kidney — |

Vas deferens

Uterus with embryo —|

Seminal vesicle
Uterus (immature)

Sperm sac

Cloaca

2. The kidneys can be observed lying on the dorsal wall of the pleu-
roperitoneal cavity, one on either side of the middorsal line. They are
long bands of dark tissue and often run almost the entire length of the
cavity.

this, carefully remove the organs of digestion that were observed in Y =
Part B. After the liver, esophagus, stomach, intestine, spleen, and - —
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[image: image6.jpg]pancreas have been removed, you should be able to locate the organs
in the following section by using the two diagrams on page 199. Make
sure to examine both a male and a female shark.

4. Female urogenital system—Find the large paired ovaries at the ends
of the kidneys. Eggs can usually be removed from the ovaries. Open
an egg and examine the yolk. At maturity the eggs can be as large as
3 cm in diameter. The oviducts appear to be long thin tubes that are
enlarged at their anterior end to form a cuplike structure called the
ostium. The ostium receives the eggs from the ovaries when they are
mature. Posteriorly the oviduct enlarges to become the urerus. The
uterus takes up 1/3 to 1/2 of the oviduct and is very large in pregnant
females. Embryos are often developing in the uterus. Cut it open and
remove any fetuses.

5. Male urogenital system—Find the large paired restes in the same
position as the ovaries. Sperm are produced by the testes and pass into
the efferent duct. This duct leads to the vas deferens, a coiled tube that
extends almost the entire length of the kidney. As the vas deferens
approaches the excretory portion of the kidney, it straightens and
enlarges into the seminal vesicle. Sperm sacs can be found near the
cloaca. Unlike most fish, the shark exhibits internal fertilization. Dur-
ing mating, one clasper on the male’s pelvic fin is turned forward and
inserted into the cloacal opening of the female. The sperm move from
the male’s cloaca into the groove on the dorsal surface of the clasper
and then into the female.

Part D: The Heart

1. The heart is located in the head region of the shark, just above and
to the inside of the pectoral girdle. The heart is almost totally incased
in the cartilagenous pectoral girdle and the muscles that surround it.
The heart lies in its own cavity called the pericardial caviry.

2. Examine the diagram below to better understand the orientation of
the pericardial cavity to the head of the shark.

Spinal cord

Vertebra

ST/
Mouth
L Liver
Gills
—— Stomach
Muscle Pectoral fin ~
Heart
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3. To reach the pericardial cavity, continue the original ventral cut ante-
riorly through the pectoral girdle and the surrounding muscles. Make a
transverse cut just below the mouth and fold back the flaps.

4. Locate the heart. If you probe posterior to the heart you should find a Newtut

canal that connects the pericardial and pleuroperitoneal cavities, showing
that they are not completely separate.

Original cut
5. Carefully examine the heart and locate the parts indicated on the diagram

the circulation.

“ Sinus venosus

Bulbous arteriosus

Atrium

Ventricle

B A

Ventral view Side view

Sinus venosus

Atrium

Analyses and Conclusions

1. Is the blood that goes through the shark’s heart oxygenated or deox-
ygenated?

2. Where does the blood pick up oxygen?

3. How many fins does the shark have?

2
4. What type of caudal fin does the shark have and why?

5. Why do more advanced fish have symmetrical tail fins?
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6.  Do Sharks Have bones?

