
[image: image1.jpg]Digestive system

The yellow perch ingests its food through the mouth, which contains many small,
sharp teeth for biting or holding its prey. The food then passes whole through the
flexible pharynx and the short esophagus into the saclike stomach for storage. Digestion
occurs in a short intestine, which extends from the bottom of the stomach. Short
tubes called pyloric ceca, located at the junction of the stomach and intestine, are
thought to be absorptive or secretory in function. A large liver is found near the
stomach.

Respiratory system

The operculum is a conspicuous plate behind the eye on each side of the head.
The opercula pulsate regularly. Beneath each operculum is a series of gills, the major
organs of respiration. The gill consists of two rows of thin gill filaments on a band
of cartilage called the gill arch. Close examination of the gill filaments reveals that
they are stacks of thin vessels. The gill rakers, a number of cartilage projections
on the inner margin of the gill arch, prevent food and debris from passing over and
clogging the gills.

The perch obtains oxygen for cellular respiration by utilizing the oxygen dissolved
in water (not oxygen of the water molecule). First, it closes the opercula and expands
the gill arches laterally, drawing water into its mouth. Then it closes its mouth, contracts
the gill arches, and opens its opercula, forcing the water over the gills. As the water
passes over the gills, oxygen diffuses into the numerous tiny blood vessels in the
gills. Waste carbon dioxide diffuses out of the blood and into the water.

Circulatory and nervous systems

The circulation of blood enables oxygen and nutrients to reach every cell of the
perch. The moving force behind circulation is a rwo-chambered heart, located behind
and below the gills. The arrium (AY tree um; plural, atria) is the chamber in the
heart designed to receive the blood from the body tissues. The atrium empties the
blood into the ventricle (VEN trih kul), a muscular chamber designed to pump the
blood forward through the arteries.

The major organs of the perch’s nervous system are the brain and spinal cord.
The pairs of cranial nerves branch from the brain and many pairs of spinal nerves
from the spinal cord. The brain contains the major lobes (divisions) that are typical
of most vertebrates. Judging by the large optic lobes of its brain and its large eyes,
the perch should be able to see well. Its sight, however, is quite limited. This is due
in part to the diminished light under water.

The sense of smell is one of the fish’s keenest senses. Although we speak of tasting
water, a perch actually smells the water that enters its olfactory sacs (small pouches
behind the nostrils on the fish’s snout). Taste, a rather dull sense in the fish, and
touch are accomplished on the tongue.

The perch has no external ear; however, ‘it can detect sound vibrations through
its skull. It also has a senséty canal, or lateral line, on each side of its body. The
sensory cells in these canals respond to changes in current, enabling the fish to detect
underwater movements and pressure changes.

Reproductive System

The perch follows the same basic reproductive plan as most other fish: the laying
of eggs by the female, followed by the external fertilization of the eggs by the male.
The female fish has paired ovaries, which can produce a large quantity of eggs. The
male sex organs, the restes, produce sperm. When environmental conditions are right,
the female spawns (lays the eggs). The male then covers the eggs with milt (a milky
fluid containing the sperm).
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Class Osteichthyes, the bony fish, is one of the largest vertebrate classes. Most ~
[ the fish in this class are similar to the yellow perch that you will dissect in this
boratory exercise. From your observations of a preserved specimen, you will see
arious structures that normally are not visible.

Although there is great similarity among most fish, there are some surprising
versities. For example, delicacy, as well as brute strength, is demonstrated by the
embers of this class. Their fins often have unusual and intricate forms, and body
apes take many different forms in various members.

¥
gure 1:  External Structures of a Yellow Perch

anterior dorsal fin
Pposterior dorsal fin

caudal fin

pelvic fin ssin

ernal structures of a yellow perch

Using your hands to find the external parts on your perch, examine the structure
wn in Figure | and do the exercise below.

Mouth
A. Describe the teeth.

B. Tell why the type and placement of the teeth are important to the feeding
habits of the yellow perch.

C. Examine the tongue. Describe its texture, location, and attachment to the
mouth.

~

D. Examine the esophageal opening. Insert your probe into it. Explain the need
a perch has for a large, elastic esophageal opening.

Nostrils
A. Where are the nostrils located?

B. Describe the structure of the nostrils.

“3?(‘. -





[image: image3.jpg]I11. Fins
A. Raise the dorsal fins by pulling them forward. The dorsal fins of a yellow
perch consist of a spiny and a soft portion.

1. To determine whether a structure in a fin is a ray or a spine, put your
finger on the very tip of the structure and then push on it. A spine will
not bend; a ray bends.

2. How many spines are there on your specimen’s anterior dorsal fin?

3. Compare the number you counted with the number of spines on other
_specimens. Is the number the same? ______If the answer is no, how
wide (between what numbers) is the variation?

B. Tell whether the other fins on the yellow perch are supported by rays or
spines or both.
Pectoral:

Pelvic:
Anal:
Caudal:
Posterior dorsal:

1V. Body covering
A. Locate the lateral line. What sensory function does this serve?

B. Carefully examine a scale from the yellow perch under the stereomicroscope
or with a hand lens. What structures are you able to observe?

Figure 2: Scale of a Fish, Showing Growth Rings Figure 3: Fish Gills
operculum removed
to show gills

V. Opercula and gills
A. Raise the right operculum, and with a probe carefully separate the layers

of gills to examine them. How many layers of gills are there?
Is this true of both sides?

B. Insert your probe between the gills and on into the mouth cavity. Note where
it enters the mouth. Why is this mouth-gill chamber opening necessary?

C. With scissors, cut the left operculum away, and remove one set of gills by
cutting the upper and lower attachmerits of thegil/ arch.
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[image: image4.jpg]D. Rinse off the gills and place them in a culture dish filled with water; examine
them closely. Examine the feathery filaments and the comblike rakers. (Sge __
Figure 3.)

E. Examine the upper and lower ends of the arch, and try to find the blood
vessels that enter and leave the gill. Why should the gill be so richly supplied
with blood?

F. Draw a gill in the box below. Label on your drawing all the parts italicized

in the previous section. .
%

Internal structures of a yellow perch
Read the entire section on dissecting the perch before you begin to cut. Note
carefully the diagrams you are to draw. Do the remainder of the exercise in sequence.

Figure 4: Internal Structures
of a Yellow Perch e

1. Open the body cavity.
A. Hold the fish with ventral side up, head pointing away from you. Insert your
scissors through the body wall in front of (anterior to) the anus and cut along
the midline of the body to the area between the gill covers on the lower
side of the head.
B. Lay the fish on its right side (with the head toward youp-ieft). Continue the =
incision from the point between the gills, around the front of the-operculum, — o
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[image: image5.jpg]to the top of the body cavity. (A good portion of the dorsal side of the
fish is a muscle layer. You need to cut only to the top of the air bladder.)

C. Make another incision close to the anus, and cut dorsally to the top of the
body cavity.
Figure 5: Opening a Fish’s Body Cavity

D. With your scalpel, make the remaining incision across the top of the body
cavity (just dorsal to the air bladder).

E. Remove the side wall of the body. The removal of the wall will reveal the
body cavity with the organs in their normal positions.

11. Locate the internal organs.

A. The digestive system

1. Locate the beige liver. It is in the anterior end of the body cavity. Gently
raise the lobes of the liver and find the gall bladder (which looks like
a very tiny, flattened balloon) attached to the lower surface of the liver.
Cut the liver free and remove it in one piece, if possible.

2. Locate the short esophagus and stomach.

3. Locate the intestine and follow its loops to the anus.

4. Cut the esophagus where it enters the mouth and cut the intestine near
the anus.

5. Remove the digestive system without disturbing the other organs and place
it beside the fish in the dissection pan.

6. In the box below draw the digestive system as it lies outside the body
cavity. Label all the organs italicized above, as well as the pyloric ceca.
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Data Table

Type of Fin Function

Anterior dorsal

Posterior dorsal i

Anal

Caudal

Pectoral

Pelvic

4. Compare the color of the dorsal and ventral surfaces of the fish.

N

5. Where do the perch’s nostrils lead?

6. Describe the location and texture of the perch’s teeth. _

7. How old is your fish? =g
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. What is the function of the gill rakers of a perch?

. What is the function of the lateral line of a perch?

- What structures on the perch make it adapted for living in an aquatic environment?





