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Regents Biology Laboratory Investigation

DISSECTION OF THE EARTHWORM
Background Information


The common European earthworm, or Lumbricus terrestris, is one of the most well-known members of the invertebrate phylum Annelida.  The phylum’s name, translated from Latin, means “little ring,” as all of its members are segmented worms and many appear to have rings along their bodies.  Earthworms belong to class clitellata, whose name is derived from a common characteristic of all its members, viz. the clitellum.  The clitellum is a reproductive structure that is produced after two earthworms mate.  Earthworms are hermaphrodites, meaning that they have both male and female reproductive organs.

When two worms mate, they align themselves lengthwise and each worm is fertilized.  The sperm and eggs are mixed in the clitellum, and the worm then wriggles out of it.  The clitellum remains in the soil until young worms hatch out of it.

Earthworms have a closed circulatory system with two major blood vessels; one is located dorsally and the other ventrally.  They do not possess a true heart, but rather, they have a series of muscular arteries that are capable of contraction.  These structures are known as aortic arches and depending on the species of worm, there can be anywhere from five to ten pairs.

As it is an invertebrate, the earthworm lacks a true brain and spinal cord, but it does have a large collection of neurons located at the anterior end, known as the central ganglion.  The main nerve that leads from the central ganglion to the rest of the body is located on the ventral side of the worm and is called the ventral nerve cord.

The digestive system of the worm is essentially a straight line.  It begins with the mouth, and leads to the pharynx and the esophagus.  There is no large stomach, so the worm cannot feed intermittently.  The crop is next, in which a small amount of food and soil can be stored.  The gizzard is next, in which the food can be ground up, and the intestine continues to the posterior end of the animal and exits at the anus.  Nitrogenous waste is removed through the use of nephridia.  These structures, located on each segment, concentrate waste and excrete it out into the environment.

On the outside of the worm are found setae, which are small hairs that the worm can use to anchor itself into the soil in order to move more easily.  The worm is best examined visually, but take care not to cut too deeply when making incisions until you know the locations of the other organs.
Purpose

The purpose of this investigation is to better acquaint you with the structure of the earthworm, and to learn how to properly use dissection tools.  You will learn the proper terms and vocabulary that you need to properly complete a dissection.
Materials


Preserved earthworm


Dissection kit



Dissection pan



Gloves (optional)



Dissection pins


PENCIL
Procedure

Before you begin, inspect your dissection kit.  It should contain a probe, scalpel, forceps, and scissors.  If any of the items are missing or in disrepair, notify your teacher.  Thank your teacher as soon as possible.  Cupcakes are a good way to thank your teacher – just not while dissecting worms.  Gross.  Take caution, as the instruments that you’re using are sharp.  Always cut away from yourself and others, and make sure that you are aware of your surroundings while dissecting.  If you feel faint during the lab, take a moment to step outside for some fresh air.

You should familiarize yourself with the terms in figure 1 before proceeding, so that you can make your way about the worm with ease.  

	Term
	Definition

	Anterior
	Towards the mouth

	Posterior
	Towards the anus

	Ventral
	The stomach side

	Dorsal
	The back side

	Transverse Section
	A slice of the specimen from dorsal to ventral

	Sagital Section
	A slice of the specimen from anterior to posterior

	Lateral
	To either side

	Port
	Left side

	Starboard
	Right side


Figure 1.  Important dissection terms


1.  Obtain a dissecting pan and a dissecting kit.  You may don gloves if you feel that it is necessary.


2.  Obtain a preserved earthworm.  Place the worm on the pan with the dorsal side facing up.  The dorsal side is the darker, rounder side, while the ventral side is the lighter, flatter side.

3.  Do not pin down the earthworm.  If you place pins in the worm at this point, you may damage the internal organs.

4.  Make your primary incision on the dorsal side of the worm, anterior to the clitellum, and continue towards the head.  Take care not to cut too deeply, as you may damage the internal organs.

5.  At this point, you may choose to pin back the flaps that you have created with your incision.  If you do, use the fewest pins possible, and place them at a slight outward angle to provide enough room for you to work.

6.  Locate all the structures in figure 2, and answer the analysis questions.  

7.  When you are finished with your earthworm, you may dispose of it in the garbage can.  Make sure that all the pins are removed.


8.  Wash your dissecting tools, DRY THEM COMPLETELY, and place them back in the kit.  Wash and DRY your pins, and place them back in the box.  DO NOT put wet tools or pins back in kits or boxes!


9.  Rinse out your pan, and stack it so that it will dry.  
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Analysis
QUESTION 1:  How does the earthworm reproduce?
QUESTION 2:  Can earthworms reproduce asexually?  Explain your response completely.

QUESTION 3:  Why do earthworms need to remain moist?
QUESTION 4:  What do earthworms eat?
QUESTION 5:  How are earthworms helpful to an ecosystem?

QUESTION 6:  Why can’t earthworms get very large?

QUESTION 7:  Feel the gizzard and the crop.  Describe what you feel, and make a hypothesis that could explain your findings.
QUESTION 8:  Name two things that you would change about this lab if you could.

Figure 2.  a.  sagital view of the earthworm; b.  dorsal view with internal organs exposed; c.  ventral view; d. dorsal view with digestive tract moved aside to show reproductive and nervous tissues.
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