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Introduction

 Welcome to a fantastic book devoted to a special group of animals called vertebrates . 
The animal kingdom is made up of more kinds of organisms  (living things) than all of the other 
five kingdoms. Scientists classify  (group) organisms into one of six major kingdoms. Organ-
isms may be classified as animals, plants, fungi, protists, or one of two kingdoms of monerans 
(bacteria). The animal kingdom is made up of two large subgroups. One group is made up of 
all the animals that have a backbone or spine. The other group is made up of the spineless ani-
mals, those without a backbone. Learning About Vertebrates is a book intended to help young 
zoologists discover about the spined members of the animal kingdom. A zoologist  is a person 
who studies animals. The activities in this book will help guide student observers through the 
seven classes (groups) of vertebrates that make up the Chordata phylum. 
 A chordate  is an animal that has a spine, which is made up of small bones called ver-
tebrae . Most chordates have specialized body systems and paired appendages; all at some 
time have a notochord, a dorsal nerve cord, gill slits, and a tail. The vertebrates include jawless 
fish, cartilaginous fish, bony fish, amphibians, reptiles, birds, and mammals.
 Student observers will use many scientific process skills to discover the world of 
vertebrates—their habitats, behaviors, and natural history. The reinforcement sheets that fol-
low the lessons contain at least one higher-level thinking question. So, student observers, put 
on those thinking caps and use your skills to observe, classify, analyze, debate, design, and 
report. This unit contains a variety of lessons that will help you practice scientific processes as 
you make new and exciting discoveries about vertebrates.

*Teacher Note: This book is designed to supplement your existing science curriculum. Each lesson opens with a 
manageable amount of text for the student to read. The following pages contain exercises and illustrations that are 
varied and plentiful. Phonetic spellings and simple definitions for terms are also included to assist the student. The 
lessons may be used as a complete unit for the entire class or as supplemental material for the reluctant learner. 
The tone of this book is informal; a dialogue is established between the book and the student.

Introduction



Learning About Vertebrates

2© Mark Twain Media, Inc., Publishers

Vertebrates:  One Major Phylum/Seven Classes (A Table)

Chordata Phylum: One Major Phylum/Seven Classes

   Estimated                           
       Class # of species                    Description      Examples

  a. Jawless Fish  60 round mouth; tubelike body; lamprey,
   scaleless skin; cartilage skeleton hagfish

  b. Cartilaginous  500+             movable jaw; scales; cartilage         sharks, rays,
     Fish   skeleton; gill slits and skates

  c. Bony Fish  20,000+ movable jaw; scales; bony skeleton; salmon, trout,
   covered gills goldfish, catfish

  d. Amphibians  4,000+ smooth, moist skin; no scales; most  frogs, toads, newts, 
   have lungs and a three-chambered  salamanders
   heart; live in water and on land 

  e. Reptiles  6,500+ dry, thick skin; scales; lungs;  turtles, lizards,
   lay shelled eggs on land;   snakes, alligators
   three- or four-chambered heart

   f. Birds  8,000+ feathers; wings; light, hollow bones; ostriches, eagles,
   specialized beaks and feet; owls, sparrows, 
   four-chambered heart vultures

  g. Mammals  4,000+ hair; mammary glands; specialized mice, dogs,
   teeth; most produce live offspring bears, elephants,
    giraffes, whales

Vertebrates: One Major Phylum/Seven Classes

f.  Turkey vulture

a.  Sea lamprey

b.  Stingray
c.  Freshwater catfish

d.  Pacific newt

e.  Northern copperhead g. Harvest mouse
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Animals: Vertebrates and Invertebrates

 Wow, student observers, did you know that there are over nine million species of animals 
that inhabit the earth? Most animals live in the seas and oceans. A few animals live in fresh wa-
ter, and even fewer live on land. Animals come in many shapes and sizes. Some animals are no 
more than a few cells, while other animals may weigh many tons. Scientists have developed five 
main traits to help them to identify an organism as an animal, even though the animal kingdom 
is very diversified  (varied).

Animal Characteristics:

 • Animals eat other organisms. (They cannot make their own food like plants do.)
 • Animals are many-celled organisms.
 • Animals have eukaryotic cells. (Their cells have a true nucleus.)
 • Animals move about.
 • Animals digest their food. (They must break down food into small molecules that their 

bodies can use.)

Vertebrate or Invertebrate?

 When identifying animals, scientists look to see if the animal has a backbone. If the animal 
has a backbone, it is called a vertebrate . A backbone consists of a spinal column  and a cra-
nium  (braincase). The vertebrates are the smallest group of animals. Less than five percent of 
the known species of animals are vertebrates. However, they are the most complex and familiar 
organisms in the animal kingdom—you are a vertebrate. If you run your hand down your back, 
you can feel your backbone. Your backbone is made of many small bones and cartilage  [KART 
ul ij] called vertebrae . Vertebrates can grow very large because they have an endo-skeleton  
(skeleton on the inside of the body). The endoskeleton does not limit the growth and size of the 
animal. Vertebrates include fish, amphibians, reptiles, birds, and mammals.
 Invertebrates  do not have a backbone. They have an exoskeleton  (skeleton on the 
outside of the body), or they have no skeleton at all. Their exoskeleton is made up of a hard, 
waterproof substance called chitin . The exoskeleton limits the size of the animal. Some inverte-
brates must molt  (or shed) their exoskeletons in order to grow. A grasshopper may molt seven 
times before reaching adulthood. 

Animals: Vertebrates and Invertebrates
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What’s Up With the Backbone?

 The backbone has a very important job to do. Each vertebra has a hole in the middle and 
is joined to the next by a pad of cartilage. Cartilage  is a soft, flexible tissue that is rubbery and 
cushions the bones. The backbone is like a hollow, flexible tube. The spinal cord runs inside the 
tube. The spinal cord (thick bundle of nerves) sends messages from the brain. The spinal cord 
also receives messages from the animal’s body and sends the information to the brain. The 
brain interprets the information and sends messages back to the rest of the body. Thousands of 
messages rush along your spinal cord every second. The backbone protects this passageway of 
nerves. The brain, spinal cord, and nerves make up the animal’s nervous system. The nervous 
system  controls all body activities. If the animal damages its nervous system, the messages 
can’t get through from the nerves to the brain or from the brain to the nerves. If the spinal cord 
is injured seriously, the animal may lose the ability to move certain parts of its body.

Animals: Vertebrates and Invertebrates (cont.)

Animals: Vertebrates and Invertebrates

The nervous system of a horse

The backbone is made up 
of vertebrae and cartilage 
that protect the spinal 
cord.
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Name:  Date: 

Vertebrates and Invertebrates: Reinforcement Activity

To the student observer:  Can you identify the main characteristic of a vertebrate?

Analyze: Nerve cells do not reproduce to replace dead and worn-out cells the way body cells 
do. What might happen if the nerve cells in your left hand were destroyed?

Directions:  Answer the following questions.

  1. What are the five characteristics of animals?

 a.   

 b.   

 c.   

 d.   

 e.   

  2. What is the backbone, and what does it do? 

 

 

  3. What are the main parts of the backbone? 

 

  4. What are the differences between an exoskeleton and an endoskeleton?

 

 

  5. Which group of animals is the smallest?

  6. Which group of animals has limited growth and why? 

 

 

Vertebrates and Invertebrates: Reinforcement Activity
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Keeping Track: Classification of Vertebrates
 
 Vertebrates, like all living things, are placed into groups, which makes it easier to study and 
learn about them. If you wanted to find a book about a famous musician or scientist, where would 
you look? What about a certain CD you’ve wanted to buy? Would you know where to look for it? 
Libraries and music stores group similar types of books and CDs together to make it easier to find 
what you are looking for. When you group similar things together, you are classifying them. 
 Organisms  (living things) are organized (put into groups) based on the traits they have 
in common. Each time scientists regroup the organisms, they become more and more similar. 
They are grouped and regrouped until every organism left in the group is one of a kind. Then the 
group has only one species in it, and the organism is given a scientific name. The name given to 
the organism is based on the Latin language, because Latin is the common scientific language 
throughout the world. This is how scientists are able to keep track of so many different kinds of 
organisms and avoid errors in communication. Scientists use a two-word naming system called 
binomial nomenclature  to give each organism a specific scientific name. Scientific names  are 
written in italics and are made up of the genus name and the species name. The genus name is 
always capitalized, and the species name is always lowercase. Scientific names are important 
when scientists communicate because there are often too many common names for an animal, 
and this may be misleading. For example, prairie dogs are more similar to squirrels than dogs. 
 Modern classification of living things is based on the work of a Swedish naturalist, Caro-
lus Linnaeus . In the late eighteenth century, Linnaeus developed a system of grouping organ-
isms based on looking for those with similar structures. Modern scientists found that too many 
exceptions existed and began to look further. They use similarities in structure, fossil informa-
tion, hereditary information, and the early stages of development to group (classify) organisms. 
The system used today is based on grouping organisms into large groups or categories called 
kingdoms. Scientists group organisms into six major kingdoms : two kingdoms of bacteria, the 
protist kingdom, the fungi kingdom, the plant kingdom, and the animal kingdom. A kingdom  is 
the first and largest group. Kingdoms are then regrouped into groups called phyla  or divisions  
(for plants and fungi). Regrouping occurs again and again to place organisms into their proper 
classes , orders , families , genuses , and species . The science of naming and grouping organ-
isms is called taxonomy . Taxonomists have a difficult task, and they may not always agree on 
placement. The panda bear has puzzled scientists for years. Some scientists want to place it 
with the bear family, while others want to place it in the raccoon family.
 Vertebrates are classified (divided) into one huge phylum called Chordata. Chordates 
are very diversified and often studied at their class level. There are seven classes of chordates: 
jawless fish, cartilaginous fish, bony fish, amphibians, reptiles, birds, and mammals. 

Keeping Track: Classification of Vertebrates

  Six Kingdoms    Seven Levels of Classification
  Archaebacteria    Kingdom
  Eubacteria     Phylum or Division
  Protista     Class
  Fungi      Order
  Plantae     Family
  Animalia     Genus
        Species
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Keeping Track: Classification of Vertebrates (cont.)

Keeping Track: Classification of Vertebrates

K
in

gd
om

s
P

hy
la

Annelids Cnidaria

Mollusks

More 
invertebrate 

phyla ... 
Echinoderms, 

Sponges, 
Roundworms

Amphibians Reptiles

Birds Mammals

C
la

ss
es

Bony Fish

Cartilaginous
Fish

Plants Fungi Protists
Archae-
bacteria

Eu-
bacteria

Sub-Phylum
Vertebrates

Backbone, spinal cord, 
braincase

Chordates

Arthropoda

Jawless Fish

Flatworms

Animals



Learning About Vertebrates

8© Mark Twain Media, Inc., Publishers

Name:  Date: 

Classification of Vertebrates: Reinforcement Activity

To the student observer:  Can you explain why classification of organisms is important?

Analyze:  Why did early scientists fail in their attempt to classify organisms by their outward 
appearance? 

Directions:  Answer the following questions about classification.

  1. What does it mean to “classify” living things? 

 

  2.  What is a taxonomist?  

 

  3.  Why is it important for organisms to have a scientific name?  

 

  4.  What two levels of classification give a living thing its scientific name?

 
 
  5.  How do you write an organism’s scientific name? 

 

  6. List the characteristics modern scientists use to classify organisms besides similar structure.

 

 

 

  7.  What are the seven levels of classification, and which one is the smallest group? Why?

 

 

 

 
 
 

Classification of Vertebrates: Reinforcement Activity
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What Are Chordates and Vertebrates?    

Kingdom:  Animalia
 Phylum:  Chordata (kor DAT uh) means “having a cord.”
  Subphylum:  Vertebrata (vert a BRAT uh) means “having vertebrae.”

Chordates

 As we have already learned, animals are divided into two groups—invertebrates and 
vertebrates. Today, we are learning about vertebrates  (animals that have a backbone), a sub-
phylum of the phylum Chordata. 
 A chordate is any animal that has a notochord  (NOHT uh kord) inside it at some point 
in its development. A notochord is a stiff, rodlike structure that can bend. It offers support to the 
organism. The notochord is located just beneath the nerve cord and extends into a postanal tail , 
a muscular structure at the end of the developing chordate. Some chordates develop backbones 
that partly or entirely replace the notochord. These chordates are then called vertebrates. Some 
chordates, such as the sea squirts, tunicates, and lancelets, keep their notochord throughout 
their lives. 
 All chordates also have a hollow nerve cord  that runs down the animal’s back. As most 
chordates develop, the front end of the nerve cord enlarges to form the brain, and the rest 
becomes the spinal cord. These two structures become a complex 
system called the central nervous system . Our nervous system is 
our sensory and motor response system. 
 Gill slits , another trait of chordates, are found in all developing 
chordates. They are in the region between the mouth and the diges-
tive tube as pairs of openings to the outside. Many chordates have 
several pairs of gill slits. The lancelet is a chordate that uses gill slits 
to filter food from the water as it flows through the slits. Fish replace 
their gill slits with internal gills where oxygen and carbon dioxide are 
exchanged. In humans, the gill slits are only present during embryonic 
development. One pair of slits becomes the tubes that go from the 
ears to the throat. In some animals, the gill slits disappear. 
 Chordates have bilateral symmetry , which means they have 
matching right and left sides. Fish, frogs, snakes, birds, and humans 
are all classified in the phylum Chordata.
Vertebrates

What Are Chordates and Vertebrates?

The notochord is visible in 
this developing embryo.
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 All vertebrates have the characteristics common to all chordates; 
however, they have a distinct trait that sets them apart from the other 
chordates. They have an internal framework called an endoskeleton  
(skeleton on the inside). It is made up of bone and a flexible tissue called 
cartilage . The backbone is a stack of vertebrae alternating with carti-
lage that surrounds and protects the spinal cord. Vertebrates also have 
a head with a skull that encloses the brain. The endoskeleton protects 
the inside organs and gives support. 

Vertebrates Run Hot and Cold

 Vertebrates have the ability to regulate their body temperature. 
Animals produce heat as they break down the food they eat. Some ani-
mals lose the heat created by digestion as fast as they produce it. These 
animals are called ectotherms  (coldblooded). Coldblooded animals’ 
body temperatures change with the temperatures of their surroundings. 
Fish, amphibians, and reptiles are ectothermic animals. Animals that can 
control the loss of body heat and maintain their internal temperatures 
with internal processes are endothermic  (warmblooded). Birds and 
mammals are endothermic animals. You are an endothermic animal. 
When you are healthy and your body systems are working properly, your 
body temperature stays the same no matter how warm or cold it gets 
outside. 

What Are Chordates and Vertebrates? (cont.)

What Are Chordates and Vertebrates?

Backbone

Mammals such as the camel and the bat are endothermic animals.




