Invertebrate Zoology Laboratory Thirteen: 
Phylum Echinodermata
November 28, 2007
_____________________________________________________________
Objectives: The objective of this week’s lab is to learn the characteristics of the phylum Echinodermata. You will make a comparative study of the anatomy of different classes of echinoderms and compile a profiles and brief descriptions of the specimens in lab. 
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Materials: Representative specimens of Holothuroidea, Asteroidea and Echinoidea, dissecting and light microscopes, hand lenses, drawing paper, pencil and ruler.

Organisms:

Sea Cucumber 

Cl. Holothuroidea


Ph. Echinodermata
Starfish 


Cl. Asteroidea



Ph. Echinodermata
Sea Urchin


Cl. Echinoidea



Ph. Echinodermata


Vocabulary (define on lined paper in notebook):

ambulacral groove
ossicle (=deposit)

madreporite 

tentacle
tube feet (= podium)
 Water vascular system
Aristotle’s lantern

Brief Background: Phylum Echinodermata 
Echinoderms are an entirely marine phylum, in which symmetry is pentaradial in adults and bilateral in the larvae. Individuals have dermal endoskeletons composed of calcareous plates and spines called ossicles that are bound together by connective tissues. All echinoderms lack a definite head, and have primitive sensory and nervous systems. 
Echinoderms have a unique water-vascular system (WVS) that functions in circulation (oxygen and nutrients) and fluid-volume maintenance for hydraulic functions (including locomotion and food gathering). Sea water is drawn in through the madreporite to help maintain fluid volume. The madreporite is located dorsally (in Asteroidea and Echinoidea), ventrally (Ophiuroidea), or internally using coelomic fluid (Holothuroidea). Extension of the tube feet occurs when the ampulla contracts and water is force into the tube feet, which elongate. Adhesion of the tube feet to surfaces occurs by secretion of sticky substances, and the adhesion is broken by the secretion of a second substance. Adhesion by suction also can occur. 

Task One: Class Holothuroidea


      


      p. 909-916
The holothuroids (sea cucumbers) include 1200 species and occupy more different habitats than any other echinoderm group. Sea cucumbers crawl, burrow, occupy crevices, attach to hard surfaces, climb on algae or are pelagic (occur in the waters of the open sea) and they range in size from a few millimeters to up to 2 meters (Ruppert and Barnes, 2004). 

1. External: Study the external features of the sea cucumber. The crown of tentacles around the mouth, are specialized oral tube feet. Identify the location of the mouth and anus, the arrangement of the ventral tube feet, the dorsal tube feet, and the crown of tentacles. Count the number of tentacles around the mouth. Make notes about the difference between the types of tube feet and be sure you’re able to answer take-home questions (see below). 
2. Dissect the sea cucumber by inserting scissors into the posterior opening and making an incision in the body wall on the ventral surface. Pin the sides of the body wall to the pan to expose the internal structures. *****BE SURE TO KEEP SPECIMEN MOIST 
3. Examine and draw the internal anatomy of the sea cucumber, including the structures of the digestive system: pharynx/esophagus, stomach, intestine, gonad, gonoduct, respiratory tree, mesentery, madreporite. Also draw the structures of the water-vascular system including the calcareous ring (around pharynx), polian vesicle, and retractor muscles.
Task Two: Class Asteroidea 


      


      p. 876-889
The sea stars (starfish) include 1500 species and typically crawl over rocks and shells or live on sandy or muddy bottoms in coastal marine habitats throughout the world (Ruppert and Barnes, 2004). The mouth of sea stars is located in the center of the ventral side of the animal, from which an ambulacral groove extends out each arm. The grooves contain rows of tube feet, and are lined with protective spines that can close the groove, hence the name ambulacrum (= covered path). At the end of each ray there is an eyespot, and a number of sensory tentacles. 

The internal structures of Asteroidea are particularly interesting. The stomach is located in the central disk, with a very short intestine leads from the stomach to the anus, located at the dorsal (top) side of the central disk. A radial canal of the ceca extends into each arm, with lateral canals extending perpendicularly and terminating in bulbous ampulla, tube feet and sometimes a sucker. 
1. Examine and Draw the external features of the ventral (mouth) side of the sea star. Locate the mouth and anus, with particular attention to the arrangement of the features surrounding the mouth. Be sure you’re able to answer take-home questions (see below).
2. Dissect the sea star by placing it oral side down in a pan and covering it with water. Snip off the ends of three arms and insert the scissors cutting along the side of the arm towards the central disk. Continue cutting along the side of the next arm away from the center. Carefully lift the loosened wall of the arm freeing clinging tissues. Cut the tissue around the anal opening of the central disk and the cut the short intestine. Pin the sides of the body wall to the pan to expose the internal structures. *****BE SURE TO KEEP SPECIMEN MOIST
3. Examine and draw the internal anatomy of the sea star, including the structures of the digestive system and water vascular systems: anus, intestine, stomach, gonad, respiratory tree, radial canal, ampulla, ring canal, pyloric cecae and pyloric duct. 

Task Three: Class Echinoidea 


      


      p. 896-909
The sea urchins and sand dollars and sea biscuits include 950 species and are mobile. As in the closely related to the Holothuroidea (sea cucumbers), Echinoidea lack arms and are more or less spherical. Sea urchins have ambulacra and oral surfaces that have expanded to cover most of the body, except for the area surrounding the anus. They hold on to hard surfaces with their tube feet, and graze for food including algae. 

1. Examine and Draw the external features of the sea urchin (top AND bottom). Identify the location of the mouth, Aristotle’s lantern teeth, oral tube feet, peristomal membrane, ambulacral plates, anus, madreporite, anal plates, genital plates, gonopores, and the perforations for tube feet. 
Questions: (Answer using complete sentences at Home)
1. In Holothuroidea, do the ventral tube feet occur in rows or randomly? Do the ventral tube feet appear to be locomotory? Are the ventral tube feet retractable? justify your conclusions. (2 pts)
2. In Holothuroidea, do the dorsal tube feet occur in rows or randomly? Do the dorsal tube feet appear to be locomotory? Are the dorsal tube feet retractable? justify your conclusions. (2 pts)
3. In Holothuroidea, do the modified oral tube feet (tentacles)occur in rows or randomly? Do the dorsal tube feet modified oral tube feet appear to be locomotory? Are the modified oral tube feet retractable? justify your conclusions. (2 pts)
4. In Asteroidea, do the ambulacral spines occur in rows or randomly? Do the ambulacral spines appear to be locomotory? Are the ambulacral spines retractable? justify your conclusions. (2 pts)
5. In Asteroidea, do the tube feet occur in rows or randomly? Do the tube feet appear to be locomotory? Are the tube feet retractable? justify your conclusions. (2 pts)
6. In Asteroidea, do the ambulacral spines occur in rows or randomly? Do the ambulacral spines appear to be locomotory? Are the ambulacral spines retractable? justify your conclusions. (2 pts)
7. Describe in detail the process by which an Asteroidea opens, feeds on, and performs extraoral digestion of a bivalve. (3 pts)
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