
UNIT 13 ANIMALS - INVERTEBRATES 
 

There are two basic groups of higher animals: vertebrates and invertebrates. Both are in the 

Kingdom Animalia, but they have one basic difference: Invertebrates do not have a backbone.  

FEATURES OF INVERTEBRATES 

1. They are multicellular: they have many cells with specific functions that work together for the 

survival of the organism. 

2. They have no backbone (vertebral column) 

3. They have no cell walls. Remember, animal cells do not have cell walls, only plant cells do. 

4. They cannot make their own food. This is called heterotrophic. They feed on other things to 

get energy. Being heterotrophic is a characteristic of animals. Plants are autotrophic; they 

make their own food. 

 

  

 

 

  



CLASSIFICATION OF INVERTEBRATES 

1. Sponges 

2. Cnidarians 

a. Anthozoa: sea anemones and coral 

b. Cubozoa: Portugese man of war 

c. Hydrozoa: jellyfish 

d. Scyphozoa: box jellies 

3. Mollusks 

a. Gastropods: example snails, slugs, limpets 

b. Bivalves: example clams, oysters, scallops, mussels 

c. Cephalopods: example squid, octopus, nautilus 

4. Echinoderms 

5. Arthropods 

a. Crustaceans: crab, lobster, barnacle. shrimp 

b. Insects: grasshopper, butterfly, bee, beetle, moth, ant 

c. Arachnids: spider, scorpion, tick, mite 

d. Myriapods: centipedes and millipedes 

6. Flat worms 

7. Round worms 

8. Segmented worms 

 

(Some cool moms enjoy a flat round snack) 

 

 

 

 



SPONGES 

Sponges are the first and most basic invertebrates. They are mostly found in sea water, 

very few are found in fresh water. 

Stages of Life: There are two basic forms in the life cycle of a sponge. The early part is 

called larvae, when they swim around freely in the water. The larvae land on rock and get 

attached to them, become sessile, and become the adult form. Adult sponges are simple 

animals that live permanently attached to a location in salt water.  

Body of a sponge: A sponge does not have tissues or organs. It has thousands of holes 

or pores which let water flow through it continuously. Water flows into the sponge through 

cells with pores called porocytes. As sponges filter water through their body, they feed on 

the tiny floating organic particles and plankton. The water filters out through opening 

called the osculum. That is basically the life of a sponge: suck the water in, filter out the 

food, send the water out.  

The sponge has only one type of cell called a choanocyte. It has flagella (a whipping tail 

like structure) that keeps the water circulating in and out of the sponge. They also help in 

food storage and sponge reproduction.  

 

 
 
 
 
 



CNIDARIANS 

It is a group of invertebrates that includes hydras, corals, sea anemones, jellyfish and 

more. They live in the sea, very few found in fresh water. All cnidarians have stinging cells 

with which they catch prey. Cnidarians have a symmetrical body with a mouth opening 

and can have different shapes. Cindaria also have cells organized into tissues (a group 

of cells that performs one function). They can be  

1. polyps: these have a tube like body with an opening on top surrounded by upward facing 

tentacles. For example: corals and anemones 

2. free floating medusa: they are bell shaped animals with a concave mouth, and tentacles that 

dangle down from an umbrella like body. For example: jellyfish 

The Phylum Cnidaria has four classes: 

1. Anthozoa: sea anemones and coral 

2. Cubozoa: Portugese man of war 

3. Hydrozoa: jellyfish 

4. Scyphozoa: box jellies 

 

 
 
 



JELLYFISH 

They have free swimming Cnidarians that float with the ocean currents. They have 

tentacles on the bottom of their body. They have stinging cells on their tentacles to 

paralyze prey, capture them and push them into their mouth opening. After digestion, 

waste passes out of their mouth.  

 

 
 
 
 

 
 
 



SEA ANEMONES 

They are Cnidariae that look like flowers. They have a central body and many tentacles 

waving in the water, waiting for prey to pass by. They are commonly found in tide pools 

or coastal rock pools. They catch fish and small creatures in their stinging tentacles. 

When the tide goes out, they pull their tentacles in which helps them conserve water. 

Anemones are basically squishy and filled with water. 

 

 

 

 

 

 

 

 



CORALS 

 Corals are different from anemones and jellyfish in that they have a skeleton of sorts. 

While anemones are squishy, corals create a hard skeleton of calcium carbonate, with 

thousands of living cells waving about. Corals do not move, they are fixed. Thousands 

of them live together in colonies to form reefs, like the Great Barrier Reef in Australia.  

 

 

 

 

  

 

 

 

 
 



MOLLUSKS 

 
Mollusks are soft bodied invertebrate animals with a hard protective covering. They 

include clams, oysters, snails, squid and octopus, some of which we eat. Mollusks have 

three body parts: head, foot and mantle which is a protective tissue or shell covering its 

body. They breathe using gills. One advancement, is that mollusks have a circulatory 

system. Land living mollusks like the snail move slowly on a muscular flat foot. Ocean 

living mollusks swim and propel themselves by ejecting water from their body with force. 

 

The phylum Mollusk has three main classes 

 

1. Gastropods: example snails, slugs, limpets 

2. Bivalves: example clams, oysters, scallops, mussels 

3. Cephalopods: example squid, octopus, nautilus 

 

GASTROPODS 

Some snails live in water but many have adapted to life on land. This is a big step. 

Gastropods are covered with a hard protective shell. Many have eyes. Gastropods eat 

by using a rough tongue called a radula to scrape off food. They have a foot for 

movement. 

  
 
 



BIVALVES 

 
This class includes clams and oysters. Bi means two. Bivalves are covered by a hard 

protective two hinged shell. Their shells have two halves. They have a foot that is used 

to dig into the sand. Clams have a pair of long siphons extruding from the mantle, to 

draw in food. 

 
 

CEPHALOPOD 

 
This includes octopus and squid. They have many advancements. They have a closed 
circulatory system (blood always flows within heart or blood vessels). They have a foot 
divided into tentacles. They have a well developed nervous system with good eyes and 
vision, and are regarded as intelligent. 
 
 

 
 
 
 



ECHINODERMS 

 
Echinoderms are a group of animals found in the oceans. They are not found in fresh 

water. They include starfish, sea urchins, sea cucumbers, sea stars  

 

FEATURES OF ECHINODERMS 

 

1. They have radial symmetry, which means that all the body parts radiate from a central point. 

This is easily observed in the starfish which has a central mouth, and five pointed 

appendages radiating out. 

2. They have very spiny, hard outer skin. They have skeletons made of bony plates. 

3. Most have tiny feet that are hollow like tubes (tube feet). All echinoderms have a network of 

tubes filled with sea water inside their body, to help move and feed. (a water vascular 

system) 

4. They breathe through skin gills as adults. 

5. They have an internal skeleton, a nervous system, but no head or brain.  

6. They are divided into 5 classes: Crinoidea, Asteroidea, Ophiuroidea, Echinoidea, 

Holothuroidea. 

 

 
 
 
 



 
 

 

 
 

 

 

 



ARTHROPODS 

 
Arthropods are animals with segmented bodies and six or more jointed legs. They are 

the largest animal group and are found on land, sea and air. Almost 85% of known 

animals are part of this class, more than other phylums combined. Some familiar 

arthropods are butterflies, beetles, flies, ants, bees, spiders, scorpions, shrimp, and 

crabs.  

 

Arthropods play a vital role in keeping the world alive and healthy. Life on Earth would 

end very quickly without them. They are great recyclers and decomposers. They help 

pollinate plants that in turn provide food and oxygen. They are critical to the food chain 

and a major source of food for most other animals. Birds, reptiles and other arthropods 

eat them. In the ocean, arthropods like krill, and other crustaceans form the foundation 

of the food chain on which many fish and sea mammals survive. 

 

Arthropods like flies, lice, fleas, ticks and mosquitoes can also make life uncomfortable 

with their bites and infestations. They can make you sick, or carry diseases like malaria 

and dengue fever. 

 

 
 



 
FEATURES OF ARTHROPODS 

 

1. Bilateral symmetry: the left and right side of the arthropod body are mirror images 

2. Segmented body: the arthropod body is made up of repeating units (pairs of legs, claws) 

3. Exoskeleton: they have a hard exoskeleton made of chitin. It provides protection, support, 

and water loss. 

4. Jointed appendages: these help the arthropods to move their legs, mouthparts and claws 

despite the fact that their body is covered by a rigid exoskeleton. 

5. Numerous pairs of limbs: they have many pairs of legs, some have claws. 

6. Cold blooded 

7. The muscle system is more developed than other invertebrates, and they have a well 

developed nervous system. 

 

GROUPS OF ARTHROPODS 

 

1. Crustaceans: crab, lobster, barnacle. shrimp 

2. Insects: grasshopper, butterfly, bee, beetle, moth, ant 

3. Arachnids: spider, scorpion, tick, mite 

4. Myriapods: centipedes and millipedes 

 
 
CRUSTACEANS 

 

A crustacean is an arthropod that has a hard exoskeleton, two pairs of antennae, and a 

mouth for crunching and grinding. Examples are crabs, lobsters, barnacles, shrimp. 

Crustaceans can regrow certain body parts; some crabs can regrow their claws. They 

live in water and get oxygen through gills. 

 



INSECTS  

Largest insect: Giant Weta, the 2nd is the Acteon beetle 

Smallest insect: Fairy flies 

Characteristics of insects 

1. They have 3 body parts : head, thorax, abdomen  

2. They have an outer exoskeleton made of chitin.  

3. All insects grow from eggs. They go through various stages till they reach adulthood. The 

transformation through these stages is called metamorphosis.  

4. They have 6 legs (three pairs)  

5. There is usually one pair of antennae and a pair of compound eyes  

6. There are usually 2 pairs of wings.  

7. They are invertebrates – no back bones.   

 

 

 



METAMORPHOSIS  

Metamorphosis means “change in form”. It is the way insects grow and mature. They 

grow in separate stages. The cycle of stages is called metamorphosis. For many insects, 

the stages are so different that they cannot be recognized as the same. This is also called 

their “life cycle” 

COMPLETE METAMORPHOSIS  

Complete metamorphosis is seen in butterflies, bees, flies, beetles. It has four stages  

1. Egg  

2. Larva - the eating and  growing stage. It is a very active stage.  

3. Pupa – the resting and transforming stage. It is a quiescent and resting stage as the insect 

makes preparation for its final transformation into an adult. 

4. Adult – the fully formed stage  

 

 

 



INCOMPLETE METAMORPHOSIS  

This is seen in grasshoppers, dragonflies, cockroaches. It has 3 stages – egg. nymph 

and adult.  

1. Egg – early basic development happens in the egg.  

2. Nymph – the eating and growing stage. A nymph looks like smaller versions of the adults 

without wings. The nymph’s exoskeleton cannot grow or stretch, so the nymph needs to shed 

its skin (molting) to grow. This happens many times and each time, the insect looks more like 

its adult form.  

3. Adult – the final adult stage. The adults mate, the females then lay eggs & the cycle begins 

again.  

 

 

 

 

 



Difference between complete and incomplete metamorphosis  

In complete metamorphosis, one stage of development is very different from the next. A 

larva is different from a pupa, and a pupa from the adult. In incomplete metamorphosis, 

one stage of development passes into another, the last one is bigger than the previous 

one but there is no marked morphological change.  

 



SPIDERS  

Spiders often get confused with insects.  

1. A spider has 4 pairs of legs while an insect has 3 pairs (8 versus 6 legs).  

2. Insects have compound eyes while spiders have singular eyes with lenses (like ours).  

3. Spiders do not have antennas, like insects do.  

4. Insect bodies have 3 parts (head, thorax and abdomen). Spider bodies have 2 parts – head 

& abdomen. As spiders grow, they molt (shed their old skin & grow a new one). They come in 

different sizes & colors & live in different kinds of places water, houses, and ground. Spiders 

hatch from eggs and little baby spiders emerge & grow.  

SPIDER WEB  

A spider web is made of silk (a protein) by using spinneret glands in the spider abdomen. 

Webs allow a spider to catch prey to eat. The strength of the silk web is greater than steel.  

 

 
 
 



FLATWORMS / PLATYHELMINTHES 
 
Flatworms are the simplest of the worm groups. They are flat and are usually found in 

water. Most are parasites. (which live off a host). The best known flat worm is the tape 

worm. It can get into a person’s intestine and grow to enormous lengths. The tapeworm 

then eats off the host nutrients and is dangerous to the host health. 

 

 
 

System Type Flatworms System 

Muscular-
Skeletal 

A flatworm has no skeleton. It has tiny bristles called cilia that help it 
move. It has three cell layers called the endoderm, the mesoderm 
and the ectoderm. They were the 1st species to develop mesoderm. 
They also have the beginnings of a head region. 

Digestion A flatworm has a combination digestive/excretory system. It takes 
food in and gets rid of wastes through the same opening. They have 
no anus. 

Nervous A flatworm has a very simple nervous system with two nerve cords 
running down either side. It has two simple brains called ganglia, 
which are simple bundles of nerves. . It has two eyespots that help it 
sense light. 

Circulation A flatworm has a gastrovascular cavity with one opening. It eats small 
worms, insects and microscopic matter. 

Respiration A flatworm takes in oxygen by diffusion, but has no formal respiratory 
system. 

Reproduction A flatworm reproduces by splitting in two. When a flatworm is split up 
it immediately forms a new flatworm.  

Excretion A flatworm gets rid of wastes through the same opening it takes in 
food.  

Symmetry A flatworm has bilateral symmetry. 

Appearance A flatworm can be microscopic or many feet long and is generally 
very thin.  

 
 



ROUND WORM / Nematehelmenthes 

They are more advanced than flat worms but less advanced than earthworms. They are 

round. They are simple, bilaterally symmetrical, unsegmented, soft bodied animals. 

They have no body cavity, and no specialized circulatory and respiratory organs, which 

restricts them to flattened shapes that allows oxygen and nutrients to pass through their 

bodies by diffusion. They have thin round bodies, with none of segments that 

earthworms have in their bodies.  

   
 

They live in fresh water, salt water and the soil. Many of them, over half, are harmful to 

man as they are parasites. Shistosomiasis, a disease in countries which do not have 

proper water and sanitation, is caused by them and is the 2nd most devastating parasitic 

disease after malaria. It is caused by fresh water snails that carry the parasite. It impairs 

growth and development in children, and damages internal organs. Trichinosis is 

caused by eating pork infected with the worm trichinella. It causes stomach pain, 

vomiting, aching joints, headaches, fever. 

The hook worm, pin worm and trichinella are part of this group. 

System Type Roundworms System 

Muscular-
Skeletal 

A roundworm has no skeleton. They have muscles that move down 
the length of the round body. 

Digestion A roundworm has a definite digestive system that runs the length of 
their bodies. This is a step up from early organisms. It has a mouth, 
pharynx, intestine and anus. Many are parasites and live off other 
animals and plants.  

Nervous A roundworm has two nerve cords that transmit impulses in the 
roundworm.  

Circulation A roundworm has no heart or formal blood vessels.  

Respiration A roundworm has no formal respiratory system. 

Reproduction A roundworm reproduces sexually. The female has an ovary, holds 
eggs in an oviduct and then passes them to the uterus, where they 
are fertilized. The male has sperm cells are made in the testis and 
stored in the vas deferens. When it is time to reproduce, the sperm 
cells pass through the spicule. Over 200,000 eggs can be deposited 
at once in the soil once they are fertilized.  

Excretion A roundworm has an anus at its rear end and a series of excretory 
tubes that end in an excretory pore. 

Symmetry A roundworm has bilateral symmetry. 

Appearance A roundworm is thin, round, smooth and can be up to four feet in 
length. 



SEGMENTED WORMS 

 
Earthworms are classic examples of segmented worms. They have little sections or 

segments, like rings joined together. Many body parts are duplicated in each section so 

some can go on living if they lose or damage one section. They also have a closed 

circulatory system. Earthworms, leeches and polychaetes (ocean living) are part of this 

group.  

 

  
 

 
System Type Earthworms System 

Muscular-
Skeletal 

An earthworm does not have a skeleton. It has bristles on each segment called 
setae that help the earthworm move. Earthworms have no limbs. The earthworm 
has two sets of muscles; one that makes it long and thin and one that makes it fat.  

Digestion An earthworm has a digestive system. Their bodies are like a “tube in a tube”; a 
muscular body wall surrounding a digestive tract beginning in the 1st segment. It 
eats dirt, digesting the plant and animal matter in the dirt and then eliminates the 
rest. It has an esophagus for the food to go down, a crop to store the food in, a 
gizzard that grinds the food down, intestines for the food to pass through and take 
out nutrients and an anus for the food to come out. 

Nervous An earthworm has a nervous system with a simple brain and nerve cord. 

Circulation An earthworm has closed circulation; blood and blood vessels with multiple (5) 
hearts.  

Respiration An earthworm has no respiratory organ. It takes in oxygen directly through its skin 
and gives off carbon dioxide. Its skin is always moist.  

Reproduction An earthworm has both sperm and eggs within its body and reproduces sexually. 
However, the eggs must be fertilized by the sperm of another worm. An earthworm 
lays a batch of eggs at one time. They do not spend time raising their young once 
they are hatched.  

Excretion An earthworm's wastes help to fertilize the soil. It gets rid of its wastes through 
tubes called nephridia that lead to pores that allow the wastes out. 

Symmetry A earthworm has bilateral symmetry. 

Coloration A earthworm is generally earthtones such as brown, tan. It can be up to eight feet 
in length! 



 


