


ECHINODERMS


Echinoderms are spiny-skinned invertebrates that live on the ocean floor.  The word echinoderm means "spiny skin."  No echinoderms are found in fresh water.  Modern-day echinoderms have five-part symmetry called pentaradial symmetry.  Pentaradial symmetry means that they have arms or rays in multiples of five.  Echinoderms are armored animals that have a hard exoskeleton made of interlocking calcium carbonate plates and spines.  The body actually consists of five equal segments, each containing a duplicate set of various internal organs.  They have no heart, brain, nor eyes, but some brittle stars seem to have light sensitive parts on their arms.  Their mouth is situated on the underside or oral surface and their anus on top (aboral surface) except feather stars, sea cucumbers, and some urchins.


These slow-moving creatures have a water-vascular system instead of a circulatory system).  The water vascular system is made of water-filled channels that go through the body and help the animal feed, get oxygen, and move.  Echinoderms have tentacle-like structures called tube feet with suction pads situated at their extremities.  These tube feet are hydraulically controlled by a remarkable vascular system.  This system supplies water through canals of small muscular tubes to the tube feet located in a groove on the underside of each are called the ambulacral groove.  As the tube feet press against a moving object, water is withdrawn from them, resulting in a suction effect.  When water returns to the canals, suction is released.  The resulting locomotion is generally very slow.  Some echinoderms are carnivorous (for example starfish) others are detritus foragers (for example some sea cucumbers) or planktonic feeders (for example basket stars).  Many echinoderms only show themselves at night (nocturnal), therefore reducing the threat from the daytime predators.


Sexual reproduction is carried out by the release of sperm and eggs into the water.  Most species produce pelagic (free floating) planktonic larvae called the Dipleurula larva (color yellow), which feed on plankton.  These larvae are bilaterally symmetrical, unlike their parents.  When they settle to the bottom they change to the typical echinoderm features.
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Echinoderm Larva (Dipleurula)


Some echinoderms include sea stars (also called starfish; color brown), brittle stars (color orange) and basket stars, sea cucumbers (color green), sea urchins (color brown), sand dollars, and crinoids or feather stars (color purple), which have a soft body surrounded by upwards-facing arms.  The classification for echinoderms is the Kingdom Animalia (animals) and Phylum Echinodermata. 

Figure 1 – Echinoderm Classes

	Sea Cucumber
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Class ______________
	Sea urchin
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Class _____________

	Brittle Star
[image: image4.png]



Class ________________
	Starfish 
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Class ___________

	Feather stars
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Class ___________



Echinoderms can regenerate missing limbs, arms, spines, and even intestines.  For example, the sea cucumber ejects part of its intestines to scare away predators and then regenerates them.  Some brittle stars and sea stars can reproduce asexually by breaking a ray or arm or by deliberately splitting the body in half.  Each half then becomes a whole new animal.

Starfish Anatomy

The top of the starfish is called the aboral surface.  The center is called the central disk and has five arms or rays attached.  Color and label the central disk pink and the arms red.  On the central disk is an opening into the starfish water vascular system.  This opening is called the madreporite.  Label and color the madreporite yellow.  At the tip of each arm is an eyespot.  Label the eyespot.  The lower surface of the sea star is called the oral surface.  Label both the oral and aboral surfaces.  The mouth, surrounded by teeth is located in the center.  Color and Label the mouth yellow.  Down the middle of each arm or ray is a grove called the ambulcaral groove containing rows of tube feet used to attach to surfaces.  Color and label the groove tan.  Color the rest of the oral surface of the starfish orange.  Starfish go through a larval stage called the Dipleurula.  Color and label the larva green.
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Sand Dollars

The Sand Dollar is a spiny, hard-skinned animal that is shaped like a coin (a flattened disk). Color and label the disk yellow.  The body has slots called lunules going through the body.  The lunules on the aboral (top surface) are where the eggs and sperm are released. Label and color them tan.  There are many different species of sand dollars. They live on the sandy sea floor, from the intertidal zone (the area between high tide and low tide) down to the subtidal zone (the area below low tide). Most sand dollars are found at depths of 30 to 40 feet (9-12 m). Sand dollars partly bury themselves under the sand, with an edge poking up out of the sand. You can often find the dead "shell" of a sand dollar (called a "test") washed up on sandy beaches. If you break open a test, there are many hard, loose, white pieces; these were the teeth of the Sand Dollar. The teeth surround the mouth on the oral side of the sand dollar.  Label and color the mouth pink.  Sand Dollars have 5-part radial symmetry. These invertebrates have a hard skin made of calcium carbonate plates. The bottom surface contains the mouth, many black spines (which trap food), and the cilia (small hairs) that help direct food into the mouth. Sand Dollars have tiny tube feet that are used as gills. The tube feet are found in grooves on the oral surface.  Label these grooves.
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Sea Cucumbers

Sea cucumbers (Class Holothuroidea) are cylinder-shaped invertebrate animals that live in seas worldwide. They are found in a variety of sea floor habitats, from warm tropical waters to cold, deep-sea trenches. These nocturnal animals have a life span of about 5 to 10 years.  The body of the sea cucumber is elongated, leathery, and muscular. Label and color the leathery body light green.  Spines are contained within the skin. These  have five-part or pentaradial symmetry. Surrounding the mouth are 8 to 30 tentacles (modified tube feet). Label the mouth.  Label and color the tentacles pink.  Five double rows of tube feet (with tiny suction cups) run along the body.  They are used for crawling along the seabed or anchoring to a rock. Label and color the tube feet red.  A sea cucumber breathes by pumping seawater in and out of an internal organ called a respiratory tree. Some sea cucumbers burrow into the sea floor. They move by wiggling their body.  Sea cucumbers have no brain. The biggest sea cucumber, the tiger's tail sea cucumber (Holothuria thomasi), is about 2 m long - most sea cucumbers are much smaller than this.   Sea cucumbers eat decaying matter that floats in the water or is in the sand.  Wastes leave the body through the anus at the posterior end.  Label the anus.
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Sea Urchin

The sea urchin is a spiny, hard-shelled animal that lives on the rocky seafloor, from shallow waters to great depths. These globular marine invertebrates move very slowly along the seabed. There are about 700 different species of sea urchins worldwide. Many sea urchins have venomous spines. Label the spines and color them purple.  The biggest sea urchin is the red sea urchin (Strongylocentratus franciscanus).  It has a test (skeleton) about 7 inches (18 cm) in diameter.   Label and color the test violet.  Adult sea urchins have five-sided radial symmetry. Their skin has hard, chalky plates, and is called the test. Sea urchins have a globular body and long spines that radiate from the body. The spines are used for protection, for moving, and for trapping drifting algae to eat. Among the spines are five paired rows of tiny tube feet with suckers that help with locomotion, capturing food, and holding onto the seafloor. Tiny pedicellarines are small stinging structures that are used for defense and for obtaining food. Like all echinoderms, sea urchins do NOT have a brain. The mouth is claw-like and is located on the underside; it has 5 tooth-like plates that point inwards and are called Aristotle's lantern. Label the mouth and color and label the Aristotle’s lantern red.  A food groove or podia is a ring surrounding the mouth to help move food towards the mouth.  Color and label the podia on the oral surface pink. The anus and the genital pores are on the top of the sea urchin.  The anus is in the center.  Label the anus.  Five plates called genital plates surround the anus.  Color and label these red.  The genital pores or gonopores are found in each of these plates.  Label the gonopores.  Sea urchins eat plant and animal matter, including kelp, decaying matter, algae, dead fish, sponges, mussels, and barnacles. 
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Questions:

1. What does echinoderm mean?

2. Do echinoderms have a brain? A nervous system?

3. How do echinoderms move?

4. Which echinoderm is globular in shape?

5. Which echinoderm can eject part of its intestines?

6. What do starfish eat?

7. What surrounds the mouth of sea cucumbers?

8. Why are starfish said to have pentaradial symmetry?

9. What is the Aristotle’s lantern and what echinoderm has this structure?

10. On which surface is the mouth usually found in echinoderms?

11. What is a “test?”

12. What is unusual about the spines of sea urchins?

13. What helps move food toward the mouth of sea urchins?

14. How do sea cucumbers move?

15. How does a sea cucumber breathe?

16. What makes up the skin of sand dollars?

17. Sand dollars live on the sandy sea floor from the ____________ down to the ____________.
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