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2 The Animal Kingdom
Introduction to Animals 

Name Class Date

CHAPTER 14

After you read this section, you should be able to answer 
these questions:

• What is diversity?

• What are vertebrates? 

• What are invertebrates? 

What Is Diversity?
Insects, birds, and other animals look and are very dif-

ferent from one another. They also live in many different 
places. Scientists call this range of difference diversity.

Scientists have named more than 1 million species of 
animals. Some scientists estimate that more than 3 million 
species of animals live on Earth. That means many species 
that exist have not yet been discovered and named. 

Animals that have been discovered and described are 
placed into groups. Grouping organisms makes it easier 
to study all of the different kinds of animals. The pie 
graph below shows the relative sizes of the main groups 
of animals in the animal kingdom.
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Flatworms

Makeup of the Animal Kingdom 

BEFORE YOU READ California Science
Standards

7.5.a

STUDY TIP

Organize As you read, 
make combination notes 
about each group of animals. 
Write descriptions in the left 
column of the notes. Draw 
pictures in the right column 
that will help you remember 
what each type of animal 
looks like.

TAKE A LOOK 
1. Identify Which group 
of animals has the most 
species?
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How Do Scientists Classify Animals?
Scientists organize animals into several groups. These 

groups are based on the characteristics the animals share 
and how closely they are related. 

In the past, scientists grouped animals on the basis of 
only their structure or appearance. Today, scientists also use 
DNA, or genetic material, to group animals. There are two 
general groups of animals: invertebrates and vertebrates. 

What Are Invertebrates?
Most of the animals on Earth are invertebrates. An 

invertebrate is an animal that does not have a 
backbone. In fact, invertebrates do not have any 
bones. Insects, snails, and worms are all invertebrates. 
Invertebrates can be found living in every environment 
on Earth. 

SPONGES 
Sponges are some of the simplest invertebrates. A 

sponge is a mass of specialized cells held together by a 
jelly-like material. Tiny, glassy structures in the sponge 
also provide support. Sponges are asymmetrical. Adult 
sponges generally do not move. 

The body of a sponge has many tubes and thousands 
of small pores, or holes. Some cells sweep water into the 
pores. Other cells remove food particles from the water 
and digest them. Sponges can reproduce both asexually, 
by fragmentation, and sexually. 

READING CHECK

2. Identify What two types 
of information do scientists 
use to classify animals? 

READING CHECK

3. Defi ne What is an 
invertebrate? 



Copyright © by Holt, Rinehart and Winston. All rights reserved.

Interactive Reader and Study Guide 215 Introduction to Animals

SECTION 2

Name Class Date

The Animal Kingdom continued

CNIDARIANS 
Cnidarians include jellyfish, sea anemones, and corals. 

Most cnidarians live in the ocean. Their simple bodies have 
radial symmetry. They have specialized stinging cells called 
cnidocysts on their tentacles. These cells help the animals 
stun and catch the tiny animals they eat. 

Cnidarians have one of two radially symmetrical body 
plans: a medusa form or a polyp form. These two body plans 
are shown below. Many cnidarians reproduce sexually. Some 
cnidarians can also reproduce asexually by budding and frag-
mentation.

The jellyfish has the medusa
body form.  A medusa is a 
bell-shaped body with
tentacles.

Jellyfish

As adults, sea anemones 
and corals are polyps. The 
polyp body form looks like 
a cup on a base. A polyp 
attaches the base of the cup 
to a hard surface.

FLATWORMS 
Flatworms are the simplest worms. Many flatworms 

live in water or damp soils. Other flatworms are para-
sites. A parasite is an organism that invades and feeds on 
the body of another organism. 

Flatworms are more complex than sponges or cnidar-
ians. They are bilaterally symmetrical. Flatworms have 
heads and eyespots, which are sensitive to light. Every 
flatworm is both male and female. They can reproduce 
both asexually, by fragmentation, and sexually. 

ROUNDWORMS 
Roundworms are cylindrical like spaghetti. They live in 

freshwater, in damp soils, and as parasites in the tissues and 
body fluids of other animals. Like flatworms, roundworms 
have bilateral symmetry. Unlike flatworms, roundworms are 
either male or female. They reproduce sexually. 

READING CHECK

4. Identify What specialized 
structures help cnidarians 
catch their food? 

TAKE A LOOK 
5. Identify What two body 
forms can cnidarians have? 

READING CHECK

6. Identify What is one 
major difference in how 
fl atworms and roundworms 
reproduce?
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Roundworm

This flatworm has a head with eyespots and 
sensory lobes. This kind of flatworm is often 
about 15 mm long.

Flatworm

Eyespot

Sensory lobe

MOLLUSKS 
Snails, slugs, clams, oysters, squids, and octopuses are 

mollusks. They live in water and on land. Mollusks have 
a specialized tissue called a mantle. The shells of snails, 
clams, and oysters are made by their mantles. A mollusk 
also has a muscular foot that helps it move. In some mol-
lusks, the foot is modified into tentacles. 

Squids and octopuses use tentacles to capture prey, 
such as fish. Clams and oysters filter food from the water. 
Snails and slugs feed on plants and break down dead 
organisms. Mollusks reproduce sexually.

Squid

ANNELIDS 
Annelids are worms made of repeating body segments. 

For this reason, they are sometimes called segmented
worms. Annelids have bilateral symmetry. Earthworms 
and leeches are types of annelids. 

Each annelid has both male and female sex organs. 
However, individuals must fertilize each other to repro-
duce sexually.

Head

Reproductive
segments

Tail

READING CHECK

7. Identify What specialized 
tissue makes a mollusk’s 
shell?

READING CHECK

8. Compare How are 
earthworms different from 
roundworms and fl atworms? 
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ARTHROPODS 
Arthropods are the most diverse group in the animal 

kingdom. Arthropods have bilateral symmetry and a 
strong, external armor called an exoskeleton. The 
exoskeleton protects arthropods from predators. The 
exoskeleton also keeps the animal from drying out. 

Insects are a familiar group of arthropods because 
they are often seen on land. An insect’s body is clearly 
divided into three segments called the head, thorax, and 
abdomen. Millipedes, centipedes, spiders, and scorpions 
are also arthropods. Arthropods that live in the water 
include crabs and shrimp. Most arthropods are either 
male or female and reproduce sexually.

head

abdomen

ECHINODERMS 
Echinoderms live in the ocean. This group includes sea 

stars, sea urchins, and sand dollars. The name echino-
derm means “spiny skinned.” Echinoderms, like the sea 
urchins in the picture below, have exoskeletons covered 
in bumps and spines. 

Echinoderms have a system of water pumps and 
canals in their bodies. This system, called the water
vascular system, helps the animal move, eat, breathe, 
and sense its environment. Echinoderms usually repro-
duce sexually. Males release sperm as females release 
eggs into the water, where fertilization takes place. 

Echinoderms have bilateral 
symmetry as larvae and 
radial symmetry as adults.

READING CHECK

9. Defi ne What is an 
exoskeleton?

Say It
Describe There are more 
arthropods on Earth than 
any other kind of animal! 
Describe to the class the last 
time you saw an arthropod. 
Where were you? What did 
the animal look like? What 
kind of arthropod was it?  

READING CHECK

10. Defi ne What is the 
water vascular system? 
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What Are Vertebrates?
Vertebrates are animals that have backbones. The 

backbone is a strong but flexible column made of indi-
vidual units called vertebrae (singular, vertebra). The 
backbone is a part of the endoskeleton of a vertebrate. 
An endoskeleton is an internal skeleton. It supports the 
body of the animal. It also provides a place for muscles to 
attach so that the animal can move. 

Less than 5% of the known animal species are verte-
brates. Vertebrates are divided into five main groups: 
fishes, amphibians, reptiles, birds, and mammals. 
Vertebrates are either male or female, and they reproduce 
mainly by sexual reproduction.

FISH 
Over half of the species of vertebrates are species of 

fish. Fish breathe by taking oxygen from water through 
specialized structures called gills. Scientists classify 
fishes into four groups: two small groups of jawless 
fishes plus cartilaginous fishes and bony fishes. 

Cartilaginous fish have skeletons made of a flexible 
tissue called cartilage. This group includes sharks and 
stingrays. All other fish have bony skeletons. Bony fish 
live in saltwater and freshwater environments all over the 
world. Trout, bass, and goldfish are all bony fishes. 

AMPHIBIANS
Salamanders, toads, and frogs are all amphibians. 

Because many amphibians spend part of their lives on 
land and part in the water, scientists say they have a 
two-part life cycle. Most amphibians live near fresh water 
because their eggs and young need water to survive. 

As adults, most 
amphibians still need 
water. Salamanders and 
frogs have thin skin that 
must stay moist.

Young amphibians live 
in water and breathe 
with gills. As they 
develop, they grow legs 
and lungs that help 
them live on land.BPE01P-C34000021.art

Young
frog

Front legs
appear

Hind legsHind legs
appearappear

Hind legs
appear

Hatchling
tadpole

Adult

Fertilized
eggs

Critical Thinking
11. Apply Concepts Do you 
have an exoskeleton or an 
endoskeleton?

READING CHECK

12. Identify What structure 
do fi sh use to breathe?

Critical Thinking
13. Apply Concepts How is 
the development of a tadpole 
into an adult frog an example 
of differentiation? 
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REPTILES 
Reptiles include snakes, turtles, and alligators. Unlike 

amphibians, reptiles do not need to lay their eggs in 
water. Reptile eggs have membranes and a shell that 
protects them from drying out. Reptiles can live almost 
anywhere on land. They can also live in water. Reptiles 
generally reproduce sexually. 

BIRDS 
Birds share many characteristics with reptiles, such 

as sexual reproduction, eggs with shells, and similar feet 
structures. However, birds are the only animals on Earth 
today that have feathers. Feathers are lightweight struc-
tures that help birds stay warm. They also help shape the 
body and wings for flying. 

Some kinds of birds no longer use their wings to fly. 
The penguin, for example, uses its wings to swim. Birds 
such as ostriches and emus do not fly, but they have 
unique characteristics that help them run. 

MAMMALS 
All mammals have hair at some time in their lives, and 

all female mammals can produce milk for their young. 
Mammals reproduce sexually.   

Mammals are divided into three groups: monotremes, 
marsupials, and placental mammals.

Three Kinds of Mammals

Monotremes are mammals that lay 
eggs. The echidna is a monotreme that 
lives in Australia.

Most mammals are placental mammals.
The placenta is a special organ that lets nutrients 
and wastes be exchanged between the mother 
and unborn young.

Marsupials are mammals with pouches. 
Kangaroos are marsupials. Young marsupials 
develop inside the mother's pouch.

Math Focus
14. Calculate A bird 
weighing 15 g eats 10 times 
its weight in food in a week. 
How much food does the 
bird eat in a day? 

TAKE A LOOK 
15. List What are the three 
groups of mammals? 
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SECTION VOCABULARY
endoskeleton an internal skeleton made of 

bone and cartilage
exoskeleton a hard, external, supporting structure

Wordwise The prefi x exo- means “outside” or 
“external.” Another example is exotic.

invertebrate an animal that does not have a 
backbone

vertebrate an animal that has a backbone

 1. Compare What are two main differences between a sponge and a roundworm? 

 2. Describe Describe the two cnidarian body plans.

 3. Compare What is the difference between an exoskeleton and an endoskeleton?

 4. Explain Why do most adult amphibians need to live near water or in a moist habitat?

 5. Identify What are two characteristics of mammals? 

 6. Explain What is the function of a placenta? 


