
Phylum Cnidaria-Hydras (Hydra)

Materials
stereoscopic microscope living Hydra culture
water flea culture dropper bottles of water, 1 % acetic acid, and methylene blue watch glass

depression slide
pipettes and bulbs microscope slide and coverslip

Introduction
Cnidarians are a diverse group of organisms, all of which have a tissue grade of organization, meaning that tissues, but

no complex organs, are present. Included in this group are corals, jellies, sea anemones, and Portuguese men-
of-war. Most species are marine; however, there are a few freshwater species. Two body forms are present in
the life cycle of many of these animals - an umbrella-like, free-swimming stage,

b.

Figure 17.3 Hydra. (a) A whole mount of Hydra; (b) enlargement showing a cross section through the body wall, revealing two tissue layers; and
(c) further enlargement showing details of specialized cells in the body wall, including cnidocytes.

and a cylindrical, attached or stationary form. The stationary forms often grow into colonies of individuals. In this exercise
you will observe some of the unique features of this group by observing the solitary, freshwater organism Hydra.

Procedure
1. Place several drops of freshwater pond or culture water in a watch glass or depression slide. Use a dropper

to obtain a living hydra from the class culture, and place the hydra in the drop of water. Using a stereo-
scopic microscope, observe the hydra structure and compare it with Figure 17.3a. Note any movement,
the symmetry, and any body structures present. Note the tentacles that surround the "mouth," the only
opening into the central cavity. Tentacles are used in capturing food and in performing a certain type of
locomotion, much like a "handspring." To accomplish this motion, the hydra attaches its tentacles to the
substrate and flips the basal portion of its body completely over, reattaching the base to a new position.
If water fleas (Daphnia) are available, place one or two near the tentacles of the hydra and note the
hydra's behavior. Set aside the hydra in the depression slide and return to it in a few moments.



2. Not visible with the microscope is a network of nerve cells in the body wall, which serves as the
nervous system. There is no concentration of nerve cells into any kind of brain or nerve cord.

3. Observe the central cavity, called a gastrovascular cavity. Digestion begins in this water-filled cavity
(extracellular digestion), but many food particles are drawn into cells in the gastrodermis lining the cav-
ity, where intracellular digestion occurs.

4. Do you see signs of a skeleton or supportive system? How do you think the body is supported? Are
appendages present?

5. Recalling the whole organism and observing this cross section, are organs for gas exchange present?
How is gas exchange accomplished?

6. Do you see any organs for excretion? s of tissues?

7. Cnidarians have a unique cell type called cnidocytes, which contain a stinging organelle called a
nematocyst. When stimulated, the nematocyst will evert from the cnidocyte with explosive force,
trapping food or stinging predators. Look for these cells.

8. To better observe cnidocytes and nematocysts, turn your attention again to your living hydra and follow
this procedure:

9. Using a pipette, transfer the hydra to a drop of water on a microscope slide and carefully add a
coverslip.

10. Use your microscope to examine the hydra, first on low, then intermediate, and finally on high powers,
focusing primarily on the tentacles. The cnidocytes will appear as swellings. If your microscope is
equipped with phase contrast, switch to phase. Alternatively, add a drop of methylene blue to the edge
of the coverslip. Locate several cnidocytes with nematocysts coiled inside.

a. Add a drop of 1 % acetic acid to the edge of the coverslip and, watching carefully using
intermediate power, observe the rapid discharge of the nematocyst from the cnidocyte.

b. Using high power, study the discharged nematocysts that will appear as long threads, often with
large spines, or barbs, at the base of the thread.



Phylum Platyhelminthes-Planarians (Dugesia)

Materials
stereoscopic microscope
living planarian

Introduction
Planarians are free-living flatworms; that is, they are not parasitic and their body is dorsoventrally flattened. They
are found under rocks, leaves, and debris in freshwater ponds and creeks. They move over these surfaces using a
combination of muscles in their body wall and cilia on their ventral sides (Color Plate 53).

Procedure

1. Add a dropperful of pond or culture water to a watch glass. Use a dropper to obtain a living planarian from the
class culture. Using your stereoscopic microscope, observe the planarian. Describe its locomotion. Is it
directional? What is the position of its head? Does its body appear to contract?

As you observe the living planarian, you will see two striking new features with regard to symmetry that you did not
see in the two phyla previously studied. What are they?

Figure 17.4.
A planarian. The digestive system consists of a mouth, a pharynx, and a branched intestine. A brain and two ventral nerve cords (plus transverse
nerves connecting them, not shown) make up the nervous system.

2. Add a small piece of fresh liver to the water near the planarian. The planarian may approach the liver and
begin to feed by extending a long tubular pharynx out of the mouth, a circular opening on the ventral side of
the body. If the planarian feeds, it will curve its body over the liver and extend the pharynx, which may be
visible in the stereoscopic microscope.

After observing the planarian's feeding behavior, return it to the culture dish, if possible, without the liver.



Phylum Annelida: Earthworms(Lumbricus  terrestris)

The phylum Annelida includes a diverse group of organisms inhabiting a variety of environments. Examples range in
size from microscopic to several meters in length. Most species are marine, living free in the open ocean or
burrowing in ocean bottoms. Others live in fresh water or in soils. One group of annelids, the leeches, are
parasitic and live on the blood or tissues of their hosts. In this exercise, you will study the clamworm, a
marine annelid, and the earthworm, a terrestrial species.

Materials
dissecting instruments  preserved earthworm
stereoscopic microscope of earthworm

Introduction
Lumbricus species, commonly called earthworms, burrow through soils rich in organic matter. As you observe these
animals, note features that are adaptations to the burrowing, terrestrial lifestyle.

Procedure
          1. Obtain a preserved earthworm and identify its anterior end by locating the mouth, which is overhung by a fleshy

dorsal protuberance called the prostomium. The anus at the posterior end has no such protuberance. Also, a swollen
glandular band, the clitellum (a structure that secretes a cocoon that holds eggs), is located closer to the mouth than
to the anus (Figure 17.7).

a. Using scissors, make a middorsal incision along the anterior third of the animal, as you did for Nereis. You can
identify the dorsal surface in a couple of ways. The prostomium is dorsal, and the ventral surface of the worm is
usually flattened, especially in the region of the clitel1-am. Cut to the prostomium. Pin the body open in a
dissecting pan near the edge. You may need to cut through the septa that divide the body cavity into segments.

Figure 17.7.The earthworm. The small brain leads to a ventral nerve cord. A pair of nephridia lie in each segment.



b. Using a stereoscopic microscope or hand lens, look for the small brain just behind the prostomium on the surface
of the digestive tract. Note the two nerves that pass from the brain around the pharynx and meet ventrally. These
nerve tracts continue posteriorly as a ventral nerve cord lying in the floor of the coelom.

c. Look for the large blood vessel on the dorsal wall of the digestive tract. You may be able to see the enlarged
lateral blood vessels (hearts) around the anterior portion of the digestive tract.

c. Identify (from anterior to posterior) the pharynx, esophagus, crop (a soft, swollen region of the digestive tract),
gizzard (smaller and more rigid than the crop), and intestine.

d. Excretion in the clamworm and earthworm is carried out by organs called nephridia. A pair of these minute,
white, coiled tubes is located in each segment of the worm body  To view these organs, cut out an approximately
2-cm-long piece of the worm posterior to the clitellum and cut it open along its dorsal surface. Cut through the
septa and pin the piece to the dissecting pan near the edge to facilitate observation with the stereoscopic
microscope. The coiledtubules of the nephridia are located in the coelomic cavity, where waste is collected and
discharged to the outside through a small pore.

A major new feature observed in the phylum Annelida is the segmented body. Speculate about possible adaptive
advantages provided by segmentation.



  Phylum Mollusca-Clams

Materials
dissecting instruments preserved clam or mussel
dissecting pan disposable gloves

Introduction
Second only to the phylum Arthropoda in numbers of species, the phylum Mollusca includes thousands of species
living in many diverse habitats. Most species are marine. Others live in fresh water or on land. Many mollusks are
of economic importance, being favorite human foods. Most mollusks share four characteristic features: (1) a hard
external shell for protection; (2) a thin structure called the mantle, which secretes the shell; (3) a visceral mass in
which most organs are located; and (4) a muscular foot used for locomotion.

In this exercise, you will dissect a clam, a molluscan species with a  shell made of two parts called valves. Most
clams are marine, although maw. genera live in freshwater lakes and ponds (Color Plate 56).

Procedure
1. Observe the external anatomy of the preserved clam. Certain characteristics will become obvious immediately. Can

you determine symmetry, support systems, and the presence or absence of appendages? Are there external signs of
segmentation? Record observations in Table 18.1.

2. Before you continue making observations, determine the dorsal, ventral, anterior, posterior, right, and left regions of
the animal. Identify the two valves. The valves are held together by a hinge near the umbo, a hump on the valves.
The hinge and the umbo are located dorsally, and the valves open ventrally. The umbo is displaced anteriorly. Hold
the clam vertically with the umbo away from your body, and cup one of your hands over each valve. The valve in
your right hand is the right valve; the valve in your left hand is the left valve. The two valves are held together by
two strong adductor muscles inside the shell. Compare your observations with Figure 18.1.

Be cautious as you open the clam! Hold the clam in the dissecting pan in such a way
that the scalpel will be directed toward the bottom of the pan.

Figure 18.1.
Anatomy of a clam. The soft body parts are protected by the shell valves. Two adductor muscles hold the valves closed. Most major organs
are located in the visceral mass. In this diagram, ,he left mantle, left pair of gills, and
of the visceral mass have been



3. To study the internal anatomy of the clam, you must open it by prying open the valves. (A wooden peg may
have been inserted between the two valves.) Insert the handle of your forceps or scalpel between the valves
and twist it to pry the valves farther open. Carefully insert a scalpel blade, directed toward the dorsal side of
the animal, into the space between the left valve and a flap of tissue lining the valve. The blade edge should
be just ventral to (that is, below) the anterior adductor muscle (see Figure 18.1). The flap of tissue is the left
mantle. Keeping the scalpel blade pressed flat against the left valve, carefully loosen the mantle from the
valve and press the blade dorsally. You will feel the tough anterior adductor muscle. Cut through this muscle
near the valve.

4. Repeat the procedure at the posterior end and cut the posterior adductor muscle. Lay the clam on its right valve
and carefully lift the left valve. As you do this, use your scalpel to loosen the mantle from the valve. If you
have been successful, you should have the body of the clam lying in the right valve. It should be covered by
the mantle. Look for pearls between the mantle and the shell. How do you think pearls are formed?

5. Look at the posterior end of the animal where the left and right mantle come together. Hold the two mantle
flaps together and note the two gaps formed. These gaps are called incurrent (ventral) and excurrent (dorsal)
siphons. Speculate about the function of these siphons.

6. Lift the mantle and identify the visceral mass and the muscular foot.
7. Locate the gills, which have a pleated appearance. One function of these structures is obvious, but they have a

second function as well. As water comes into the body (how would it get in?), it passes through the gills, and
food particles are trapped on the gill surface. The food is then moved anteriorly (toward the mouth) by
coordinated ciliary movements.

8. Locate the mouth between two flaps of tissue just ventral to the anterior adductor muscle. Look just above the
posterior adductor muscle and locate the anus. How is it oriented in relation to the excurrent siphon?

9. Imagine that this is the first time you have seen a clam. From the observations you have made, what evidence
would indicate whether this animal is aquatic or terrestrial?

10. The heart of the clam is located in a sinus, or cavity, just inside the hinge, dorsal to the visceral mass (see
Figure 18.1). This cavity, called the pericardial cavity, is a reduced true coelom. The single ventricle of the
heart actually surrounds the intestine passing through this cavity. Thin auricles, usually torn away during the
dissection, empty into the heart via openings called ostia. Blood passes from sinuses in the body into the
auricles. What type of circulatory system is this?

11. Ventral to the heart and embedded in mantle tissue are a pair of greenish brown tissue masses, the nephridia,
or kidneys. The kidneys remove waste from the pericardial cavity.

12. Open the visceral mass by making an incision with the scalpel, dividing the mass into right and left halves.
Begin this incision just above the foot and cut dorsally. You should be able to open the flap produced by this
cut and see organs such as the gonads, digestive gland, intestine, and stomach. Clam chowder is made by
chopping up the visceral mass.

13. It is difficult to observe the nervous system in the clam. It consists of three ganglia, one near the mouth, one in
the foot, and one below the posterior adductor muscle. These ganglia are connected by nerves.

Now that you have dissected the clam, you should have concluded that there is no sign of true segmentation. Also,
appendages (attached to a trunk or body wall) are absent.



 Phylum Arthropoda

Organisms in the phylum Arthropoda have been very successful species. Evidence indicates that arthropods may
have lived on Earth half a billion years ago. They can be found in almost every imaginable habitat: marine
waters, fresh water, and almost every terrestrial niche. Many species are directly beneficial to humans, serving as
a source of food. Others make humans miserable by eating their homes, infesting their domestic animals, eating
their food, and biting their bodies. In this exercise, you will observe the morphology of the crayfish (an aquatic
arthropod).

Materials
dissecting instruments preserved crayfish
dissecting pan disposable gloves

Introduction
Crayfish live in streams, ponds, and swamps, usually protected under rocks and vegetation. They may walk slowly
over the substrate of their habitat, but they can also swim rapidly using their tails. The segmentation seen in annelids
is seen also in crayfish and all arthropods; however, you will see that the segments are grouped into functional units
(Color Plate 57).

Procedure
l. Obtain a preserved crayfish, study its external anatomy, and compare your observations with Figure 18.2.

Describe the body symmetry, supportive structures, appendages, and segmentation, and state the adaptive
advantages of each characteristic.

a. body symmetry
b. supportive structures
c. appendages
d. segmentation

Figure 18.2.External anatomy of a crayfish.The body is divided into head, thorax, and abdominal regions. Appendages grouped in a region perform specific
functions.

2. Identify the three regions of the crayfish body: the head, thorax (fused with the head), and abdomen. Note the
appendages associated with each region. Speculate about the functions of each of these groups of appendages.

a. head appendages
b. thoracic appendages
c. abdominal appendages

2. Feathery gills lie under the lateral extensions of a large, expanded exoskeletal plate called the carapace (see
Figure 18.2). To expose the gills, use scissors to cut away a portion of the plate on the left side of the animal.
What is the function of the gills? Speculate about how this function is performed.

Tail



3. Remove the dorsal portion of the carapace to observe other organs in the head and thorax. Compare your
observations with Figure 18.3.
a. Start on each side of the body at the posterior lateral edge of the carapace and make two lateral cuts

extending along each side of the thorax and forward over the head, meeting just behind the eyes. This should
create a dorsal flap in the carapace.

b. Carefully insert a needle under this flap and separate the underlying tissues as you lift the flap.
c. Observe the heart, a small, angular structure located just under the carapace near the posterior portion of the

thorax. (If you were not successful in leaving the tissues behind as you removed the carapace, you may have
removed the heart with the carapace.) Thin threads leading out from the heart are arteries. Look for holes in
the heart wall. When blood collects in sinuses around the heart, the heart relaxes, and these holes open to
allow the heart to fill with blood. The holes then close, and the blood is pumped through the arteries, which
distribute it around the body. Blood seeps back to the heart, since no veins are present. What is the name
given to this kind of circulation?

                                     Pericardium                       Heart         Intestine Abdominal arteries

Esophagus             Oviduct        Ovary Ventral
Mouth  Digestive nerve cord            Anus

  gland

Figure 18.3.Internal anatomy of the crayfish. Large digestive glands fill much of the body cavity The intestine extends from the
stomach through the tail to the anus. The green glands lie near the brain in the head.

d. Locate the stomach in the head region. It is a large, saclike structure. It may be obscured by the large, white
digestive glands that fill the body cavity inside the body wall. Leading posteriorly from the stomach is the
intestine. Make longitudinal cuts through the exoskeleton on either side of the dorsal midline of the abdomen.
Lift the exoskeleton and trace the intestine to the anus. (When shrimp are "deveined" in preparation for eating,
the intestine is removed.) Given all of the organs and tissues around the digestive tract and inside the body wall
in the body cavity, what kind of coelom do you think this animal has?

e. Turn your attention to the anterior end of the specimen again. Pull the stomach posteriorly (this will tear the
esophagus) and look inside the most anterior portion of the head. Two green glands (they do not look green),
the animal's excretory organs, are located in this region. These are actually long tubular structures that resemble
nephridia but are compacted into a glandular mass. Waste and excess water pass from these glands to the
outside of the body through pores at the base of the antennae on the head.

f. Observe the brain just anterior to the green glands. It lies in the midline with nerves extending posteriorly, fusing
to form a ventral nerve cord.


