Sea Urchin Dissection
Objectives:

· To study the external and internal anatomy of an echinoderm.

· To be able to identify the major characteristics of an echinoderm on a preserved sea urchin specimen.

Background:


The phylum Echinodermata includes sea stars, sea urchins, sand dollars, sea cucumbers, brittle stars, sea lilies, and feather stars. As their name implies echinoderms have spiny skin to protect themselves from predators. These organisms have no head, but have a well developed digestive system. In addition, they also employ a unique water vascular system which they use for locomotion, circulation, and excretion. All of these organisms exhibit pentamerous radial symmetry. The phylum Echinodermata contains over 6000 species and is entirely marine.

In this laboratory, you will be examining some of the features of the sea urchin. Sea urchins are related to sea stars, but have spherical bodies without arms. They generally move along the bottom, “walking” with their spines, and they graze on algae that grows on hard benthic surfaces. 
Materials:

· Preserved sea urchin specimen
· Dissecting pan
· Scalpel
· Probe
· Scissors
· Paper towels
· Binocular dissecting microscope
Procedure:

External Anatomy

1. Place your sea urchin oral side down in the dissecting pan. Examine the arrangement of the spines. Locate the water pore, the anal opening, and the bumpy projections through which the tube feet project. See Figure 1. What other external features are similar to the sea star and the sea cucumber? 
2. Turn the sea urchin over so that you can examine the oral surface. Locate the mouth.
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3. Using the dissecting microscope, examine a small area on the aboral surface of the sea star. Locate the arms which are interspersed amid the spines. 
ACTION: Make a sketch of the external features surface of the sea urchin. Label the spines, anus, mouth, arms, tube feet and water pore. 
4. Dissect away the aboral half of the urchin, being careful to leave the internal organs intact. While you are removing the hard test of the sea urchin compare it to the internal surface of the sea star. What are the similarities?
Internal Anatomy
1. The dark organs with bumpy surfaces are gonads. How many are there? 
2. Remove the gonads. What is left is mostly digestive tissue including a single tubular digestive tract running from the mouth on the oral surface to the anus on the aboral surface. A structure in the center of the oral surface, Aristotle’s lantern, consists of a series of hard calcareous plates arranged in a pentaradial circle. The esophagus emerges from the top of this structure. 
3. The intestine runs from the esophagus to the aboral surface, with digestive glands connecting from below. How is this similar to the other echinoderms? 
4. Gently push down on the Aristotle’s lantern structure while observing the oral surface of the sea urchin. What happens when you gently put pressure on this organ?
5. Remove the digestive system and look closely at the removing structure of Aristotle’s lantern and any attached muscles. 
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ACTION: Make a sketch of the internal anatomy of the sea urchin. Label the Aristotle’s lantern, esophagus, intestine, digestive glands, gonads, and any other features that you are able to identify.
Observations:

External Anatomy of the sea urchin
Internal Anatomy of the sea urchin
Questions for Review:

1. What are the similarities between sea urchins and the other echinoderms that you have dissected? What are the differences?
2. The sea urchin internal anatomy is dominated by gonad and digestive organs. What might this indicate about the ecological role that these organisms play in the marine environment?
3. Without a sophisticated nervous system, how might sea urchins find food, mates, and perform coordinated movements that have been observed in the wild?
4. Sketch out a food web that contains sea urchins.

5. Discuss the ecological roles and interactions of sea urchins in the delicate ecosystem of the giant kelp forests. Is there a keystone species in this ecosystem? Explain its  (keystone species) significance to this ecosystem, and describe a trophic cascade that may result if the keystone species were to be removed.
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