Stuyvesant High School                                                 Department of Biology & Geo-Science

NEDWIDEK REVISED LABORATORY EXERCISE #8

HOW ARE THE STRUCTURES OF THE EARTHWORM ADAPTED

TO THEIR FUNCTIONS?

INTRODUCTION
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The earthworm is a member of the Phylum Annelida, a group of animals with many repeating body parts called segments. The earthworm is a nocturnal animal which prefers rich, moist soil. By ingesting and digesting dead organic matter in the soil, and by aerating the soil it burrows, the earthworm plays an important part in improving the fertility of your garden or the farmer’s field.

As you dissect the earthworm today, you will see a hollow body cavity and many well-developed organ systems. As animals in the different Phyla have gotten larger, we see the development of increasingly complex organ systems to help maintain homeostasis and to communicate with all parts of the body.

STUDENT OBJECTIVES

1. Observe the external and internal structures of the earthworm.

2. Relate the earthworm structures to their function.

3. Become familiar with terms relating to body orientation.

PRE-LAB QUESTIONS

1. Describe an earthworm’s reproductive method. Define hermaphroditic reproduction.

2. How does an earthworm get rid of nitrogenous wastes? Name the tubes involved. How does the human system compare? (You MUST use a textbook to find this answer)

MATERIALS

Dissection kit, dissecting pan, pins, hand lens, preserved worm, dissection manual, charts of earthworm structure, live earthworm if available for observations.

PROCEDURE

Work in pairs. Use the dissection manual for additional information and diagrams. 
I.     External Observation

1. Pick up the earthworm. Observe the color and the segments along the whole length of the body. There is a smooth band which almost encircles the worm. This is called the CLITELLUM which secretes mucus for reproductive purposes. The clitellum is always closest to the front end or ANTERIOR end. Note the MOUTH opening and the PROSTOMIUM, a flap at the anterior end. The ANUS is located at the POSTERIOR end or back end.

2. Move your finger longitudinally along the body (along its long axis). The bristles you feel are the SETAE that help in locomotion. The setae and the break in the clitellum indicate the VENTRAL side, or bottom. Note also the paired NEPHRIDIAL PORES in each segment and the openings to the reproductive tracts. The top is called the DORSAL side. Contrast the coloration of the dorsal and ventral sides.

3. You must draw the external anatomy of the worm before your dorsal incision in part II.

II.  Internal Observation

1. Stretch the worm out in the pan, ventral side down. Anchor the worm by inserting a pin through the anterior end and the posterior end.

2. Halfway down the worm, make a snip in the dorsal skin with the scissors. BE CAREFUL NOT TO CUT INTO THE INTESTINE. Proceed forward, cutting the dorsal skin until you reach the prostomium. As you cut, you will find the SEPTA (singular = Septum), the thin membranes which separate each segment. They will need to be severed so that you can lay the skin out flat. Use a scalpel to do this to avoid cutting through the intestine. Pin the skin down as you go.  It is also acceptable to cut posteriorly from the prostomium using a scissors, and pinning as you proceed along, until you get past the clitellum.

3. Posterior to the clitellum, each segment is essentially identical. Observe the thick INTESTINE. Open it and look at its contents. Find the DORSAL and VENTRAL BLOOD VESSELS which run longitudinal to the intestine. They are darker in color. The white VENTRAL NERVE CORD is longitudinal and ventral to the intestine. Use your hand lens to see the GANGLIA located in each segment. Use the lens to observe the small paired NEPHRIDIA in each segment. These are the “kidneys” of the earthworm.

4. Use your finger to press down on the two bulges in the intestine, anterior to the clitellum. The CROP is thin walled and the GIZZARD is hard and muscular.

5. Observe the large white sacs anterior to the clitellum. These are the SEMINAL VESICLES which are organs which store sperm. Gently push them away. Note how the dorsal blood vessel divides into the 5 AORTIC ARCHES, the “hearts” of the earthworm. These aortic arches surround the ESOPHAGUS. Follow the esophagus forward to the PHARYNX, a muscular bulge. To observe the pharynx better, you can carefully cut the muscles which hold the skin to the pharynx.

6. The earthworm is a HERMAPHRODITE, an organism having both male and female reproductive organs. (Hermes is the Greek messenger of the gods; Aphrodite is the Greek goddess of love.) In the earthworm, the ovaries and testes are difficult to observe. However, a number of other structures are easy to find. You have already found the seminal vesicles, the large white sacs which surround the gizzard, crop, and aortic arches. The SPERM DUCTS exit the body at segment 15. Observe segment 15 externally. The small, white SEMINAL RECEPTACLES are located in segments 9 and 10. The OVIDUCTS empty out at segment 14.

7. Follow the ventral cord forward until segment 3. Note how it divides into the paired DORSAL GANGLIA which surround the anterior end of the pharynx. The paired dorsal ganglia act as the “brain” of the earthworm. Try to expose the ganglia by carefully dissecting away the skin and threadlike muscles.
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                            Internal Anatomy of An Earthworm (lateral section)
8. Draw all elements of internal anatomy that you are able to identify.  I will provide a concrete list in class.
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