Introduction to Animals         KINGDOM – ANIMAL

Section 1

Animals that are invertebrates do not have a backbone. Scientists think that over 95 percent of all animals are invertebrates. Invertebrates are found in many different sizes and shapes. Some examples of invertebrates you may be familiar with are insects, spiders, starfish, leeches, squid, jellyfish, hydra, planaria, earthworms, sea sponges and sea anemones. 

Body Plans: The body plans of invertebrates could be bilateral symmetry, radial symmetry, and asymmetrical. Bilateral symmetry means that if you cut the organism into equal halves, each half would be a mirror image of the other. Example: If we cut a Monarch butterfly down the middle of its body from the head to the tail into equal halves, each half would be mirror images of the other.

Radial symmetry means that we could draw a curved line around the outer area of the organism and it would be in a circular pattern. Example: if we laid a starfish on our paper and drew a curved line joining each leg we would end up drawing the shape of a circle.

Asymmetrical means that the body form is without symmetry. An example of an asymmetrical organism is a sea sponge. If we cut a sea sponge in half, we probably would not have halves that were the same shape. In other words we could not cut a sponge into two equal halves that would be mirror images of each other.

All animals except sponges have nerve fibers, though they vary in their complexity. In some invertebrates you may find many nerves coming together into a central location. This central location is called ganglia. Ganglia occur throughout the body and they control different area of movement in the body. More complex animals have a brain that is stored in their head.

Almost all animals digest food in a central gut. The gut has cells that release digestive enzymes to digest the prey or food that has been taken into the gut. Complex animals have a coelom, which is the area the gut is “housed” within. The coelom allows movement of the gut in order for food to be moved through the gut.

SPONGES

these are the simplest of organisms. They do not have a head or a gut. There all many kinds of sponges. They can be in several colors and shapes. Most sponges have a skeleton made of needle like structures called spicules. Many spicules are made from silica (glass). Some are made form spongin, which is soft and “mushy”. The sea sponges that have spongin in them are the natural sponges humans use to take baths with. One other group of sponges has spicules made of calcium carbonate, which is the same material that makes up the shells of shellfish.

One neat fact about sponges is that if they become broken into fragments, each fragment can grow into more sponges. A sponge can also replace the body parts it loses through a process called regeneration. 

Sponges have small holes called pores located all over the body and this is why they are classified in the phylum Porifera. The sponges take water and food into their body through these holes and within the holes there are cells called collar cells. The collar cells have flagella that whip back and forth forcing water into the sponge and out the top through a hole called the osculum. Think of a smokestack, the smoke is drawn up through the stack and out the top. The collar cells are also responsible for releasing digestive enzymes to break down the food that will be absorbed by the sponge in order to survive. 

CNIDARIANS


Phylum: Cnidarians

The word cnidaria comes from a Greek word meaning nettles. Nettles are plants that release stinging barbs into the skin. Cnidarians do the same. They all have stinging cells called nematocysts.

Body Plans of Cnidarians: There are two body plans for cnidarians. One is called the medusa, which resembles an umbrella with tentacles hanging down beneath the umbrella. You are probably most familiar with the jellyfish as an example of the medusa body form or plan. The second body plan is called the polyp. The polyp resembles a bottle or vase with tentacles on the top. The bottom of the polyp is attached to the sea floor or coral reefs or some other surface.

Some cnidarians will show both body plans during their life, but most spend their life in the polyp form. An example of the polyp form is the freshwater hydra.

There are different classes of cnidarians. These include the jellyfish, hydras, sea anemones and corals. The jellyfish are found in the medusa body plan. The hydras have the polyp body form. The sea anemones and the corals also have the polyp body plan.

We have learned so far that the cnidarians have tentacles with special cells called nematocysts that will sting their prey and then the prey are taken into their gut and digestive enzymes break the prey down and the nutrients are absorbed.

Cnidarian Nerves: Cnidarians have simple network of nerves called a nerve net. These nerves control the movement of the cnidarian. The medusa form has a nerve ring that in the center of its nerve net that coordinates the swimming motion. Even though the cnidarians have a nerve net, they are incapable of “higher” order thinking skills the way complex animals do.

FLATWORMS

Flatworms are the simplest groups of worms. They have bilateral symmetry, a clearly defined head, eyespots that are light sensitive (they are incapable of vision), and they have a triangular areas off each side of their head. These triangular areas are sensory lobes. They use the sensory lobes to detect food.

Planarians” Planarians are a class of flatworm that has the features we discussed previously. Many can be found in ponds in our area. They are usually small (only about 1 cm long in our area). Some planarians live on water and some on land, most are predators. When they eat another animal, the prey becomes digested in the planarians gut. The fact that the planarians have a head, sensory lobes and eyespots is an indication that it can process information. 

Flukes and Tapeworms: These are two other groups of flatworms. Flukes and tapeworms are parasites. RECALL: A parasite is an organism that feeds on another living creature called a host. Remember the host is usually not killed. The flukes and tapeworms will lay their eggs in the host and they often are excreted in the hosts waste. Sometimes the eggs can contaminate drinking water of other food products. If this occurs and organisms consume the eggs, the eggs will hatch and live in the new host to start the cycle over again.

Flukes and tapeworms do not have eyespots, but they do have a head region with suckers that attach on the walls of the intestines or what ever area they thrive within the host. There they simply absorb the nutrients needed from the host.

ROUNDWORMS

Roundworms are also called nematodes and are round when viewed in cross section. Roundworms are long and slender. They have a simple nervous system and a ring of ganglia that forms a primitive brain, and they have a parallel cord that runs the length of their body. Most roundworms are parasites, like hookworms and pinworms that infect humans. Another roundworm that is found in pork is called trichinella, which causes trichinosis if humans eat undercooked pork. 

SECTION 2 Mollusks and Annelid Worms

Mollusks and annelids have a coeloms and a circulatory system, and they have a more complex nervous system than flatworms or roundworms.

MOLLUSKS

The phylum Mollusca includes snails, slugs, clams, oysters, squids and octopuses. The mollusks are the second largest phylum of animals. There are three classes of Mollusks: 1) gastropods – snails and slugs, 2) bivalves – clams and mussels, 3) cephalopods – squids and octopuses. 

Most mollusks live in the ocean, but there are some that live in freshwater also. And as you know there are land mollusks (snails and slugs). The bodies of all mollusks are almost the same, the shell or lack of shell makes most of their bodies appear different.

Some mollusks feed on algae, some feed on plankton and material that they filter out of the water. Snails and slugs have a tongue structure called a radula. The radula has rows of teeth that help them scrape algae off of the surfaces they feed from. The octopuses and squid use tentacles to grasp their prey with. Once they capture prey, they insert it into their jaws and crush it to eat.

Most mollusks have a open circulatory system, which basically means that the blood simply baths the tissues and the tissues absorb the needed nutrients and diffusion and osmosis occurs from the blood to the cells and back to the blood with waste products. Humans and mammals have a closed circulatory system meaning that we have specific vessels that transport our blood to the needed places.

Mollusks also have complex ganglia that occur throughout their body. These ganglia control breathing, moving, and digestion. The squid and octopuses have the most developed or complex nervous system of all the invertebrates. 

ANNELID WORMS 

Any time you hear the term annelid in the animal world, you need to think of segments. Annelids are segmented worms like the segments you probably have noticed on earthworms. Annelids have a coelom and a circulatory system. Their nervous system consists of ganglia in each segment and a brain in their head. They also have a nerve cord that connects the brain to their ganglia. As you may have noticed as we are studying the animal kingdom, we are working our way from the least complex organism up to some of the most complex by the time we finish studying the animals.

Types of Annelids: There are three classes of annelid worms: 1) earthworms, 2) bristle worms, and 3) leeches. Annelid worms can be found in saltwater, freshwater, and living on land. Some are scavengers, while others are predators and a few are parasites.

Earthworms are the most common annelids. Earthworms break down organic matter in the soil. The “digested” material is called castings. The castings can provide nutrients that plants can utilize to grow. If you could see the surface of the earthworm magnified, you would see that there are small bristle structures that help the earthworm “grip” the soil particles is works its way through. When earthworms burrow through the soil they are increasing the air spaces and this also improves the soil for holding water better.

BRISTLE WORMS

Bristle worms have segments and have bristles down the sides of their body. The top and bottom are bristle free. The bristle worms live in water and burrow their way through the sand and mud, eating the small organisms they come across.

LEECHES

These organisms often frighten people because they suck blood. Leeches are not all terrifying and some even have medical uses. Leeches will attach to organisms and they have a solution they release to stop blood from clotting. In the early twentieth century, doctors would attach leeches to patients and allow the leeches to remove blood they thought was harmful to the patient. Modern doctors have began using leeches again to increase blood flow to areas where patients have had surgery. They have “rediscovered” some benefits for leeches such as decreasing the swelling of an area after surgery. Doctors also give patients who have had heart surgery medicines that prevent the blood from clotting and blocking the arteries where surgery has occurred.

SECTION 3

ARTHROPODS

Arthropods are one of the oldest animals and have adapted to survive many environmental changes. Arthropods include spiders, crabs, centipedes, and insects. Arthropods are the largest group of animals on Earth. 

All arthropods have some things in common: 1) jointed legs, 2) segmented body, 3) specialized body parts,  4) an exoskeleton, and 5) a well developed nervous system.

Jointed Legs (also called joint appendages). Arthro means joint and pod means foot. Jointed legs or limbs include arms, legs or other similar parts of their body. The joints are what allow the appendages to move.

Arthropods are also segmented. In some, nearly every segment is like the other segments. The head and tail segments are the two segments you would find differences. For insects, two or three segments may grow together to form the head, thorax, and the abdomen of the insect.

Skeleton on the outside? Arthropods also have something else in common; they have an exoskeleton, which means their protection is in the form of a covering made from a substance called chitin. The exoskeleton helps the animal move because all of the muscles are attached to the exoskeleton. Exoskeletons are like suits of armor that protect the organism, and it helps prevent the organism from drying out if it normally lives in really moist environments, but temporarily leaves the moist location.

Arthropods have a well developed brain that coordinates many organs, including the arthropods eyes. There are small bristles that are sensory sensitive to movement and vibration, which helps these escape predation many times. Arthropods also have compound eyes meaning they have many lenses or many identical light sensitive cells.

Arthropod types: Arthropods are classified according to the number of eyes they have, number of legs, number of antennae or feelers they have. Arthropods use these feelers for sensing touch, taste and smell.

Centipedes and Millipedes: These organisms have jaws called mandibles, a single pair of antennae, and a hard head covering. Centipedes have one pair of legs per segment and millipedes have two pairs of legs as segments. 

Crustaceans: Organisms that are crustaceans include shrimp, crayfish (crawfish, crawdads), barnacles, crabs and lobsters. These organisms have gills to take in oxygen from the water (it occurs by diffusion). They also have mandibles and two pairs of antennae. Crustaceans also have compound eyes that are often located at the end of a stalk.

Arachnids: Organisms that belong to the arachnids include spiders, mites, and ticks to name several. These organisms have two main body parts: 1) cephalothorax – this section consists of the head and the thorax with four pairs of walking legs, and 2) abdomen – the tail portion of the arachnid. Instead of mandibles, the arachnids have chelicerae, which are like fangs. Some of the chelicerae have poisons. The arachnids do not have compound eyes. The spiders have eight eyes that are arranged in two rows at the front of their head.

Spiders and Ticks – Spiders do not carry diseases and many are beneficial to humans. Spiders actually kill many more insect pests than any other animal, including birds. Most spiders do not pose a threat to humans because their fangs will not penetrate human skin. There are only three spiders that have fangs that will penetrate human skin (the black widow and two species of brown spiders like the brown recluse).

 Ticks: Sometimes ticks can carry diseases like Lyme disease or Rocky Mountain Spotted Fever. To take precaution, humans often wear long pants and shirts into areas where they may have a chance of coming into contact with ticks. Many people use pesticide to keep ticks from remaining on them long enough to penetrate their skin and begin feeding on the person’s blood. If you get outdoors where ticks survive, you should check yourself for any ticks which may have embedded themselves on you. You may also want to apply an antiseptic when the tick has been removed in hopes of keeping the area from becoming infected.

INSECTS

Insects are the largest group of arthropods. All the insects in the world have more mass than all the other organisms combined. Insects include preying mantis, dragonflies, bees, moths, and butterflies. You can find insects on land, in freshwater and in the air, but we have not found insects surviving in the oceans. We could probably not survive without insects due to all of the pollination they carry out. If you were a farmer of most fruit types you would rely on insects to pollinate your crops. You would also find that some insects would be pests to your crops and you may have to apply some form of pesticide to control the pest insect.

The Head, Thorax and Abdomen. Insects have three body parts, the head, thorax and the abdomen. Insects have one pair of antennae and two compound eyes. The thorax is where the legs are attached; it has three parts with two legs per part, so insects have a total of six legs. Some insects have wings, while others do not.

Changing Insects. Most insects develop from eggs and go through a process known as metamorphosis. There are two types of metamorphosis 1) incomplete and 2) complete.

Incomplete metamorphosis involves the egg, nymph, and adult. The organism that goes through incomplete metamorphosis has a nymph that resembles the adult stage. 

The organisms that go through complete metamorphosis have a larvae that does not look like the adult stage. An example that you may be familiar with are butterflies. The female butterfly will lay fertilized eggs and the eggs will have the embryo inside. The embryo develops and hatches into the larvae we call caterpillars. The caterpillar will feed on leaves or other suitable vegetation until it is ready to form a cocoon. Once it forms a cocoon, it is called a pupa. The metamorphosis occurs inside the cocoon. When the change has completed, the cocoon opens and the butterfly emerges. The butterfly pumps blood into its wings and they expand. When the wings are fully expanded, the butterfly can fly and the adult will begin the cycle again.

SECTION 4  PHYLUM ECHINODERMATA

Echinodermata include the echinoderms. Echinoderms that you may be familiar with are organisms like starfish, sea urchins, brittle stars, feather stars, sea dollars, and sea cucumbers. Echinoderms live in our oceans on the sea floor. Some are predators and feed on oysters and shellfish, while others may scrape algae off the surface of something. 

Echinoderm means “spiny skinned.” Echinoderms have endoskeletons (internal skeleton) and the skeleton is often covered with spines or bumps. 

Symmetry: The symmetry of adult echinoderms is radial, but the larvae of many have bilateral symmetry.

Nervous system: Echinoderms have a simple nervous system. They have a circle of nerve fibers around their mouth called a nerve ring (does this sound familiar? Think about the jellyfish). From the nerve ring, there are radial nerves that stretch down each arm in a starfish. These control the movement of the arms. Echinoderms also have a sensory organ for light. They do not have eyes for visual purposes, but only light sensitive organs.

There is a unique system in echinoderms that is called the water vascular system. The function of the water vascular system is used to help move arms, breathe, and sense their environment. 

There are several classes of echinoderms. One class includes Brittle Stars and Basket Stars. These resemble sea stars except they have longer legs that the sea stars and the brittle stars have “spiny-like” projections on the surface. The second class we will discuss has the sea urchins and sand dollars in it. These organisms are round and their skeleton forms a solid internal shell. Sea Urchins have radial symmetry and spines that will help them move from place to place. The sea urchin will scrape algae off of the rocks and other surfaces for food. The sea dollars will feed on small pieces of organic material found in the mud of the ocean floor. The third and last class contains the sea cucumbers. The sea cucumbers do not have arms or legs, but they do have spine like structures on their surface. The sea cucumbers have a soft leathery body. They slowly move across the bottom of the ocean and take in organic particles for food. 

SECTION 1 STUDY GUIDE QUESTIONS

1. Animals that do not have a backbone are called _____________________. 

2. An organism that can be cut into halves and have a mirror image of each half has ________________ symmetry. 

3. Organisms that have a circular “body plan” and can be cut in half and both halves look the same have _______________________ symmetry. 

4. An organism that can be cut into pieces and not have mirror images of each half is said to have ____________________ symmetry. 

5. A group of nerves that join together is called a _____________________. 

6. The space where you would find the “gut” in an organism is called the __________________________. 

7. The simplest of all organisms are the ____________________. 

8. The sponges have skeletons composed of _______________________, which can be made up of silica, sponging, and calcium carbonate. 

9. When a sponge is torn into pieces, it can re-grow new sponges from each piece. When this happens the sponges can ______________________ their body parts. 

10. The pores that sponges take water and food into their body contains cells called ____________________ cells, which can release digestive enzymes to digest food. 

11. The passageway or hole in the top of the sponge is called the ____________________ and the water exits the sponge through this opening. 

12. The phylum ____________________ has organisms that have stinging nettles to capture prey and to use for protection. 

13. The life plane of a jellyfish (mushroom shaped) is known as a _______________. 

14. __________________ are shaped like a vase or a glass bottle with a wider opening than base. (Hydra has this body form.) 

15. The stinging cells of a cnidarians are called ____________________. 

16. The nerve center of jellyfish is actually a nerve _____________ that coordinates the movement. 

17. Planarians, flukes, and tapeworms all belong to the group of worms known as _________________. 

18. The ___________________ lobes of the planaria are sensitive to light, but it is incapable of vision. 

19. There are a group of parasitic worms that are round in cross section. These worms are known as _______________________ and a couple of examples include pinworms and hook worms. 

SECTION 2 
STUDY GUIDE

1. You should immediately think of an annelid as having a __________________ body. 

2. Examples of snails, clams, oysters, squids and octopuses are in the phylum _______________________. 

3. Some mollusks like bivalves feed by _________________ feeding, which is basically filtering the needed food products from the water current. 

4. Some mollusks have a ____________________ which is a specialized tongue that can scrape algae off of rocks and the surfaces of objects. 

5. Mollusks have an _________________ circulatory system, which means the organs and tissues get their nutrients by diffusion of material as the organs and tissues are submersed in the blood. 

6. Earthworms make _____________________, which are the digested remains of the material that has passed through their body. 

7. Bristle worms are found in _______________ ecosystems. 

8. Leeches will suck the ______________________ from an organism because they have a chemical that prevents coagulation (prevents blood from clotting.) 

SECTION 3
STUDY GUIDE

1. Spiders, crabs and centipedes are members of the ______________________. 

2. Arthro means _________________ and pod means ________________. 

3. Arthropods have a __________________, ____________________, and ___________________ that make up the segments of their body. 

4. The hard skeleton located on the outside of an insect’s body is called an ___________________________. 

5. Arthropods have eyes that are made of many identical light sensitive cells, which we call a ________________________ eye. 

6. The feelers that arthropods have that respond to touch, taste, and smell are called ________________________. 

7. Arthropods have jaws we call ____________________. 

8. Shrimp, crayfish and lobsters are collectively called _____________________. 

9. Spiders are arthropods that are in the ________________ classification group. 

10. The fang structures of spiders are called _________________________. 

11. Two examples of diseases that ticks can carry are _________________ _______________________ __________________ _________________, and Lyme disease. 

12. The largest group of arthropods is the _____________________. 

13. The insect body is composed of three sections, which are the _________________, _______________________, and ____________. 

14. When insects change from the larvae or nymph stage to the adult stage, we say they go through ___________________________. Know the two types. 

SECTION 4 
STUDY GUIDE

1. Echinoderms are animals found in the __________________. (Marine environment). 

2. The term that means “spiny skinned” is ________________________. 

3. The internal skeleton system is known as a _____________________. 

4. Most echinoderms have __________________ symmetry, which means they have the basic shape of a circle. 

5. Echinoderms are similar to jellyfish because they also have a ______________ ring, which serves as the control center for movement. 

6. The _____________ ____________________ _______________________ that echinoderms have can be used to aid movement, eat, breathe, and sense the environment the echinoderm is in. 

7. The organisms that resemble sea stars, but have long slender legs are called ____________________ stars. 

8. Sea urchins and ______________ _______________ are in the same class of echinoderms. 

9. The _____________ __________________ is long and cylindrical and moves slowly along the bottom of the ocean consuming pieces of organic matter for food. These organisms also have a leathery body with small spines on their surface. 

