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The Sting—Cnidaria  
Lesson by Jerry Mohar, Lyle High School, Lyle Washington and 
Karen Mattick, Marine Science Center, Poulsbo, Washington 

 

Key Concepts 
1. Scientists classify jellyfish, sea anemones, 
corals, and hydroids in the phylum Cnidaria. 

2. In both the attached polyp forms and in 
the free-swimming medusa forms, Cnidarians 
have sack-like, radially symmetrical bodies 
with specialized tissue and cells. 

3. Scientists divide Cnidarians into three 
classes: 

Anthozoans 
Hydrozoans 
Scyphozoans 

 

4. Cnidarian life cycles are complicated and 
include larval stages in both polyp and 
medusa forms. 

 
 

Background 
The cnidarians are the simplest forms in the animal kingdom that have cells 

arranged into definite tissues. Members of the phylum are of two types: (l) the 
medusa, which is the typical umbrella-like jellyfish form with trailing tentacles, 
and (2) the polyp, which has a cylindrical body attached at the base, with 
tentacles at the upper margin encircling the mouth. Many species of cnidarians 
have within their life cycle both medusae and polyps. This has resulted in 
much taxonomic confusion. 

All cnidarians possess the following characteristics: 

1. The body is composed of two layers of cells. 

2. Stinging cells (nematocysts) used primarily for food gathering and 
defense, cover the tentacles and much of the body. 

3. The body cavity is a sack with only a mouth opening into it.  Waste 
material is eliminated through this single opening. 

4. Tentacles surround the mouth opening. 

5. There is no circulatory, excretory, or respiratory system, but a diffuse 
nervous system under no central control. 
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The cnidarians are grouped into three classes as follows: 
CLASS 1.  Hydrozoa --The Hydroids. 

The body cavity is perfectly smooth and most 
marine forms are colonial, with a great many 
individuals associated on the same tree-like 
stalk.  Individuals are so small that they must 
be inspected under magnification.  The bulk of 
the life cycle is spent in the colonial polyp 
stage.  Reproduction in this class is commonly 
by asexual budding in the polyp stage and 
sexual reproduction in the free-floating 
jellyfish stage.  This is known as alternation of 
generation or metagenesis.  The free-floating 
jellyfish stage always possess a shelf-like 
membrane (velum) along the inner surface of 
the “umbrella.”  This structure is lacking in 
scyphozoan medusae. 

 
CLASS 2.  Scyphozoa -- The True Jellyfish. 

Members of this class spend the bulk of their 
lives in the free-floating jellyfish stage. Most 
scyphozoan jellyfish are much larger than the 
hydrozoans, and although most scyphozoans 
reproduce by metagenesis, the polyp stage is 
seldom seen and is usually smaller than that 
of the hydrozoan. 

 
CLASS 3. Anthozoa -- The Sea Anemones, Corals, etc. 

The body cavity is broken up into a number 
of “chambers” by vertical septa, or partial 
walls.  All anthozoa occur only as attached 
polyps; i.e., there is no medusa stage present 
in the life cycle. Most intertidal anthozoans 
are much larger than the hydrozoan polyps. 
If the polyp is large enough to be 
distinguished easily with the naked eye, it is 
probably an anthozoan. Most intertidal 
anthozoans in cool, temperate waters are sea 
anemones and hydroids and are soft bodied, 
but occasionally large branching plant-like 
forms with an inner support of bone-like or 
wood-like material are found.  Corals 
dominate tropical waters and many live in a 
calcium carbonate skeleton. 
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Life cycles of the various classes of cnidarians after Flora and Fairbanks, The Sound and the Sea 
 
 

 
Additional Information: 

Buchsbaum, Ralph.  1976.  Animals Without Backbones:  an introduction to 
the invertebrates.  The University of Chicago Press. 

 

Sherman, I. W. and E. G. Sherman. 1970. The Invertebrates: Function and 
Form a Laboratory Guide.   The MacMillan Company. 
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Materials 
For each student: 

• One copy of “The Sting- Cnidaria” student activity pages 

Teaching Hints 
It is likely that your students will have only limited familiarity with members 

of the phylum Cnidaria. Use your bulletin boards for displays of pictures of 
cnidarians, add hearty members to your saltwater tank, and make use of 
available audio-visual aids to show your students the variety that exists within 
this group.  

The laboratory activity, “Nematocyst Firing,” in Unit II:  Ocean Currents and 
the Open Ocean gives students an opportunity to observe Cnidarian stinging 
cells and test their responses to various stimuli. 

Key Words 
characteristics - in this case, typical or distinctive qualities of an organism 

evolution - a process of gradual, progressive change or development; 
specifically, change in the gene pool of a population from generation to 
generation by such processes as mutation, natural selection, and genetic 
drift 

fossil - any remains, impression, or trace of a living thing of a former 
geologic age 

inheritance - the collective genetic characteristics transmitted from parent 
to offspring 

selection - any natural or artificial  process that results in differential 
reproduction among members of a population so that the inheritable traits 
of only certain individuals are passed on, or are passed on in greater 
proportion, to succeeding generations 

variation - a difference or deviation in structure or character from others of 
the same species or group  

Answer Key 
1. Answers will vary but may include tentacles, round, bell or dome shape, 

clear, and jelly-like or soft. 
 

2. a. Drawings will vary.   
b. Drawings will vary. 

 

3. Answers will vary.  The most obvious is that humans have skeletal tissue 
while cnidarians do not.  Bone supports our body. 

4.  Class Adult is Sample animal 
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  medusa or polyp? 

 Anthozoa polyp sea anemone 
   coral 

 Hydrozoa polyp hydroids 

 Scyphozoa medusa jellyfish 
 

5. The life cycle of the jellyfish shows that jellyfish spend part of their lives in 
the polyp form.  It is reasonable, then to include them in the phylum 
Cnidaria along with Anthozoans and Hydrozoans, both polyp forms as 
adults, even though the jellyfish are medusa forms as adults. 

 
The Sting Word Puzzle—KEY 
 

  Z       O       O      P        L       A        N      K       T       O        N 
 9 11 6 7 4 5 3 8 2 1 10 
 

A  N  T  H  O  Z  O  A                  1. Sea anemone belong to this class of cnidarians. 

T  I  S  S  U  E                      2. The bodies of Cnidarians are organized into these groups of cells 
with like structures and functions. 

C  N  I  D  A  R  I  A                  3. Members of this phylum are tentacle- bearing radially symmetrical 
animals which possess stinging cells. 

L  A  R  V  A  L                          4. During this stage the jellyfish is microscopic and covered with hair- 
like cilia. 

M  E  D  U  S  A                          5. This umbrella shaped form found among the cnidarians takes its 
name from Greek mythology. 

O  R  A  L     A  R  M  S            6. Developing jellyfish embryos are attached to these projections. 

P  O  L  Y   P                              7. A cylindrical body form, attached at the base, with tentacles encircling 
the mouth. 

S  A  C  K  L  I  K  E                  8. This word describes the body plan of all Cnidarians.  This shape 
creates a hollow space for digesting food. 

 S  C  Y  P  H  O  Z  O  A              9. Jellyfish belong to this class of cnidarians. 

T  E  N  T  A  C  L  E  S              10. These projections are found on all cnidarians. 

N  E  R  V  O  U  S                     11. This type of tissue helps cnidarians sense their environment.
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The Sting—Cnidaria 
 
 
 
 
 
 
 
 
 
 
 
 

Jellyfish, sea anemones, corals and microscopic hydroids are very different 
animals, yet all grouped together in the phylum Cnidaria. What do these 
animals share that cause biologists to group them within a single phylum? 
 
1. Use these drawings and what you may know already about these animals to 
list at least three shapes, textures or body parts they all appear to share. 
 
 
 
 
 
 
 

As scientists observe and catalog marine animals, they use the like body 
structures they see in jellyfish, corals, sea anemones and hydroids to justify 
classifying them in a phylum now known as Cnidaria.  In the past 150 years, 
scientists have gathered more information about how Cnidarians fit in the 
scientific classification of animal life by watching the animals’ behavior, tracing 
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stages of their life cycles and doing microscopic analysis of their tissues. 
 
 

Every cnidarian has a sacklike body composed of two basic cell layers.  
Scientists describe this sacklike shape as radially symmetrical.  Radial 
symmetry is a body design in which the parts radiate from a center as spokes 
radiate from the hub of a wheel. 

 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 

2. b.  Choose one animal from 
the phylum Cnidaria and 
sketch a view that illustrates 
the animal’s radial symmetry. 
 

2. a. In the space below, sketch 
another familiar object you can 
think of that is radially 
symmetrical. 



Unit 1 - The Oceans:  Historical Perspectives 

 

The Sting—Cnidaria 
FOR SEA—Institute of Marine Science ©2000  J. A. Kolb 

165 

The sacklike body provides an internal space for digestion (the 
gastrovascular cavity).  This hollow space opens to the outside at one end to 
form a mouth.  Tentacles with stinging cells ring the area around the mouth.  
The stinging cells harpoon prey and provide defense.  Called “nematocysts”, 
these cells are unique to cnidarians. 

Though these sacklike animals seem fairly simple, cnidarians represent an 
important complexity in cellular organization.  The microscopic organisms 
known as protists (an amoeba is an example of a protist) and the sponges 
operate on the cellular level.  This means that each cell can live on its own and, 
for the most part, carry out its functions without depending on other cells.  
Cnidarians are organized at the tissue level. The different kinds of cells present 
in their bodies are organized into groups.  In each group, all cells have similar 
structures and functions.  A tissue is a group of similar cells organized to 
perform a particular function.  For example, cnidarians have specialized nerve 
cells that group together to form a nerve net that helps the animal sense its 
environment.  They also have specialized digestive and muscular tissues. 
 
3. What type of tissue can you think of that humans have that cnidarians do 
not?  What does that type of tissue do for us?  
 
 
 
 
 
Types of Cnidarians 
 

Two body forms are found among the members of the cnidarians: 
 

a. medusa - an umbrella shaped jellyfish form with trailing tentacles 
 

b. polyp - a cylindrical body, attached at the base, with tentacles at the upper 
margin encircling the mouth. 

The term medusa has its origin in ancient Greece. The Gorgon Medusa of 
Greek mythology was a woman-monster figure that had, instead of hair, a 
mass of waving snakes atop her head. There is a strong resemblance between 
the Medusa and the half-round jellyfish, with tentacles streaming snake-like 
from its edges. 
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The word polyp comes from a 
Greek word meaning “many footed”, a 
reference to the polyp’s many 
tentacles. 
 
 
 
 
 
 

The two body forms of the cnidarians are grouped into three classes: 
 
 
 
 
 
 
 
 
 
 
 
 
 
Class Hydrozoa - the hydroids                     Class Scyphozoa - the true jellyfish 
 
 
 
 
 
 
 
 
 
 
                            Class Anthozoa - the sea anemones 
and corals 
 

The class Hydrozoa, the hydroids, contains a 
large number of common cnidarians. Because of 
their small size and excellent camouflage, most 
people are unaware of the members of this group. 
Most of the life cycle of the hydrozoans is spent in 
the polyp stage. Most marine hydrozoans are 
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colonial.  This means that a great many individuals live together on the same 
tree-like stalk. 

 

Members of the class Scyphozoa, the jellyfish, spend 
most of their lives in the free-floating medusa form.  
Jellyfish are found in seas from the Arctic to the tropics.  
These fragile looking umbrellas are able to withstand long 
sea journeys and much wave battering. 
 
 
 
 

 
All of the members of 

the class Anthozoa, the sea 
anemones and corals, 
spend their lives as 
attached polyps.  Most 
anthozoans are much 
larger than hydrozoan 
polyps. If the polyp is large 
enough to be seen easily 
with the naked eye, it 
probably is an anthozoan.  
This class includes the 
coral animals which are 
found in all seas. 
Anthozoans have adopted many different forms. 
 

 
4. The divisions within this phylum are beginning to get complicated.  To 
review, identify whether the adult animals in each class have a medusa or 
polyp form and list a sample animal for each class. 

 

 
 
 

 
 
  
 
 
 

Class  Adult is Sample animal 
  medusa or polyp? 
 

Anthozoa  _______________  _____________________________                                                                                                            
 

Hydrozoa _______________  _____________________________                                                                                                             
 
Scyphozoa _______________  _____________________________ 
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Cnidarian Life Cycles 
 

By raising jellyfish and other cnidarians in aquariums, scientists have 
discovered that cnidarians have complicated life cycles.  Many cnidarians have 
a polyp shape in one part of their lives and a medusa shape in another! 
The life cycle of a jellyfish illustrates the general features of the cnidarian life 
cycle. 
 

 

 
 
Jellyfish go through three stages of development: larval, polyp, and medusa 

(mature jellyfish). In most jellyfish, the sexes are separate.  Each jellyfish is 
either male or female.  The gonads, or primary sex glands, whether male or 
female, develop in the lining of the gastrovascular cavity.  When the jellyfish 
spawns, they release the eggs or sperm to the outside  
through the gastrovascular cavity.  Eggs generally 
settle on long projections near the mouth called oral 
arms.  If nearby male jellyfish have released sperm, 
the sperm will fertilize the eggs.  The eggs will develop 
into young embryos while they are attached to these 
long arms.  They then detach and their bodies change 
to become microscopic larvae covered with hair-like 
cilia.  The rapid beating of these cilia propel the larvae 
through the water. 
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After leaving the protection of the adults, the larvae try to find a home where 

they can attach and begin the second stage of development (polyp).  Rocks, 
shells, cans or bottles in shallow protected water are all suitable materials, but 
jellyfish larvae seem to prefer oyster and clam shells. 
 

Once the larvae have found homes, 
they begin the polyp stage.  First, 
(during the scyphistoma period), the 
body divides into segments:  Each 
segment then develops until it is 
pinched off as an ephyra larva.  (This 
pinching off is called strobilation.) 
 
 
 
 

Ephyra larvae grow to adults and are called medusae.  At this third and 
final stage of development, they are ready to produce eggs and sperm and begin 
the life cycle again.  A jellyfish normally will live three to six months.  Rarely 
does its life span exceed a year. 
 
5.  Suppose that a marine enthusiast argues that jellyfish should not be in the 
same phylum with sea anemones, coral and hydroids.  After all, all those 
animals have the polyp body design while the jellyfish are shaped as medusa.  
How could the life cycle of the jellyfish be used as evidence for keeping the 
jellyfish classified in the phylum Cnidaria? 
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THE STING WORD PUZZLE 
 

Jellyfish, sea anemone, corals are all interesting animals. Jellyfish come in a 
great variety of sizes and colors, from microscopic, clear specimens to the 
Portuguese Man of War with tentacles several meters in length. Regardless of 
their size all of the jellyfish are 
 
                                                                                                     

9  11   6   7 4 5   3 8 2 1 10 
 

To learn what this word is, take the following steps:  
 

1. From the list of words given, select the one to fit each definition below and 
write it in the spaces at the left, starting with the first space and leaving blank 
all those you do not need to complete the word. 
 
2. Transfer the squared letters to the appropriate spaces above. 
 

WORDS:  medusa     digestive    scyphozoa     tissue    symmetry 
 

hydrozoa    anthozoa    Cnidaria       larval    oral arms 
 

nervous    sacklike    radial    polyp    tentacle    cilia 
 
__ __ __ __ __ __ __ __ __ __ __ __ 1. Sea anemone belong to this class of cnidarians. 
 
__ __ __ __ __ __ __ __ __ __ __ __ 2. The bodies of cnidarians are organized into these groups of 

cells with like structures and functions. 
 
__ __ __ __ __ __ __ __ __ __ __ __ 3.  Members of this phylum are tentacle- bearing radially 

symmetrical animals which possess stinging cells. 
 
__ __ __ __ __ __ __ __ __ __ __ __  4.  During this stage the jellyfish is microscopic and covered with 

hair-like cilia. 
 
__ __ __ __ __ __ __ __ __ __ __ __  5. This umbrella shaped form found among the cnidarians takes 

its name from Greek mythology. 
 
__ __ __ __ __ __ __ __ __ __ __ __  6.  Developing jellyfish embryos are attached to these 

projections. 
 
__ __ __ __ __ __ __ __ __ __ __ __  7.  A cylindrical body form, attached at the base, with tentacles 

encircling the mouth. 
 
__ __ __ __ __ __ __ __ __ __ __ __  8.  This word describes the body plan of all cnidarians.  This 

shape creates a hollow space for digesting food. 
 
__ __ __ __ __ __ __ __ __ __ __ __  9.  Jellyfish belong to this class of cnidarians. 
 
__ __ __ __ __ __ __ __ __ __ __ __ 10. These projections are found on all cnidarians. 
 

 ___     ___     ___     ___     ___     ___     ___     ___     ___     ___     ___    
___ 
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__ __ __ __ __ __ __ __ __ __ __ __ 11. This type of tissue helps cnidarians sense their environment.

 
 


