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INVESTIGATION TheEarthworm
31-2

Introduction

The earthworm is a segmented worm. It exhibits more complex struc-
tures than any of the more primitive animals that you have studied thus
far. Some of the special structures of the earthworm are a segmented
body, a coelom (tube-within-a-tube body plan), a complex nervous
system, excretory organs, and a circulatory system. In this investigation
you will first examine the external anatomy of the earthworm and then
carefully dissect it to observe its internal anatomy.

Materials

Earthworm, preserved
Dissecting scissors

Dissecting needle
Dissecting pan

Dissecting pins

Procedure

Part A: The External Featuresof the Earthworm

1. Make a rough sketch of your earthworm. Label the following parts:
anterior end, posterior end, dorsal surface, ventral surface, clitellum.

Note: The anterior is closer to the clitellum. The dorsal surface is darker
than the ventral surface.
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Purpose
To identifythe maininternaland
externalstructuresof the earth-
worm

Objectives
. Observe the major systems of

the earthworm.
. Demonstrate dissection tech-

nique.
. Relate the structure of systems

to their function.
. Identifythe majoradvancesof

the earthwormoverthe lower
animals.
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2. Pick up your earthworm and examine it. Find the prostomium, a
small projection anterior to the first segment. The prostomium is not
a segment. Directly behind and ventral to the prostomium is the mouth.
Count the segments from the mouth backward to the clitellum.

How many segments are there before the clitellum?
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3. Run your finger very lightly along the ventral surface of the earth-
worm. The bristlelike structures you feel are called setae, which are
slightly curved with pointed ends. There are four pair of setae on each
segment. Each pair has a set of muscles to allow movement.
What is the function of the setae?

4. Locate segments 14 and 15. Using a hand lens, locate the oviducts
on the ventral surface of segment 14 and the sperm ducts on the ventral
surface of segment 15.
What is the name for an animal which has both sexes in one individual?

5. Label the diagram of the ventral surface of the earthworm with the
following structures: prostomium, mouth, setae, sperm duct, oviducts,
clitellum.

Part 8: The Internal Organsof the Earthworm

1. CAUTION: Implements used for dissecting are sharp. Take care
not to cut yourself. Begin your dissection just posterior to the clitellum,
cutting toward the anterior end. Always point the tip of the scissors
up, making sure you do not cut into any internal structures. If a structure
gets nicked during cutting, it becomes very difficult, sometimes im-
possible, to see how it actually looks. When working with small, del-
icate structures, carefully use a probe to move them.

2. Place the earthworm in a dissecting pan with the dorsal side up and
the anterior end away from you. Use your diagram of the external
structures of the earthworm to make sure you have the earthworm
oriented correctly. Begin cutting posterior to the clitellum and continue
anteriorly along the mid-dorsal line as far as the prostomium.
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3. Use the probe to carefully open up the earthworm by separating the
edges of the cut.

4. Inside the earthworm you will observe that the outer segments be-
come inner compartments, which are separated by very delicate par-
titions called septa. Carefully separate the septa from the wall with a
probe. Notice that the body wall is separate from the intestines. The
cavity between the body wall and the intestines is called the coelom.
This cavity separates the outer and inner layers of the earthworm.

5. After cutting through the septa of several segments, begin to pin
down the body wall. This allows other structures to be seen more easily.
Slant the pins outward to keep them out of your way. Continue to cut
the septa gradually until you reach the prostomium. /
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6. After the earthworm is completely open, begin your observations of
the internal structures, system by system. Carefully locate and observe
each structure. After you have found the structure, label it on the
diagram below.
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a. Digestive System
The digestive system begins with the mouth or buccal cavity (segments
1 and 2) and is followed by the pharynx, on which many strands of
muscle fibers may be observed. The esophagus is a thin-walled tube
which continues posteriorly from the pharynx to segment 13 or 14.
The crop and the gizzard are in segments 14 through 20. The walls of
the gizzard are muscular for grinding food. The walls of the crop are
thin. The rest of the digestive system is composed of the intestine which
continues from segment 20 to the anus, the most posterior part.

b. Circulatory System
The large dorsal blood vessel carries blood from the posterior end of
the earthworm to the anterior end. Five aortic arches connect the dorsal
and ventral blood vessels. These arches are sometimes called "hearts"
because they help pump blood. The "hearts" may be difficult to see
as they are located behind the esophagus.
The earthworm has a circulatory system superior to that of the lower
animals that you have studied. Explain why this is necessary.

c. Respiratory and Excretory Systems
Since the skin is the organ of respiration in the earthworm there are
no other organs to locate for this system.
Explain how respiration takes place through the skin.

What happens to the earthworm if its skin dries out?

What happens to the earthworm, after a big rain, when the soil is
flooded?
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The excretory system's nephridia are the coiled tubes that can be ob-
served on the sides of each segment.
What is the function of the nephridia?

d. Nervous System
In segment 3 locate two small, white structures. These are the cerebral
ganglia or the' 'brain." Nerves extend anteriorly from them. From each
ganglion a nerve cord goes ventrally around the pharynx where it meets
another nerve cord and continues to the posterior of the earthworm.
Each segment has a lateral branch of the nerve cord, but they are often
difficult to see.

e. Reproductive System
The three pairs of white masses in segments 9 through 13, next to the
esophagus, are the seminal vesicles. They store the sperm produced by
the testes. The seminal receptacles are much smaller than the seminal
vesicles and lie on the ventral wall in segments 9 and 10. They are
composed of four spherical bodies which receive the sperm from another
worm at the time of mating. The ovaries and testes are ventral to the
seminal vesicles making them difficult to observe.

Analysesand Conclusions

1. What is the genus and species name for the earthworm you are
dissecting?

2. Describe earthworm reproduction using all the structures you have
located in the reproductive system.
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3. What are the three major developmental advancements of the earth-
worm?

GoingFurther

Even though earthworms do not have eyes and ears they are capable
of responding to light and sound. Design an experiment that will show
how they respond to either of these stimuli. Write up the procedure,
do the experiment, record observations, and state conclusions according
to what you have learned through your observations. Remember to have
a control for all the other variables except the one being tested.


