Mollusk Study Guide


Meaning of the phylum name Mollusk: “soft” body.  I like to say “mushy” body instead to remember.

Main Identifying Characteristics:

	


Organisms and their Structural Skeletons:

	Mollusks have a soft body lacking a skeleton, but they may produce an external or internal shell.  They display bilateral symmetry.

	Chitons have an 8 jointed shell plates on their back and muscular, ventral foot.
	The Gastropod class means, 

Ex:


	The Bivalve class means, 
Ex:


	The Cephalopod class, means 
Ex:




Locomotion:

	Gastropods and bivalves use 


	Cephalopods have 




Defense Mechanisms:

	The mantle of most mollusks secretes calcium to produce a protective shell(s).  Snails have a lid, called an operculum, which seals themselves inside their shell with needed water and gases.  Clams have strong adductor muscles used to hold their shells shut.  Clams also bury themselves within the sediment, wedge themselves in using their hatchet shaped foot, and expose only their siphons above the surface.  Nudibranchs that lack a shell are able to defend themselves with the toxins and nematocysts they obtain from their prey.  Many nudibranchs have bright, warning coloration to identify themselves as having toxins and stinging cells so their predators know not to eat them. 
	Cephalopods:



Obtaining Food:

	Chitons and gastropods have a conveyor belt of small teeth, called a ___________, used to scrape algae from rocks.  
	Some clams contain endosymbiotic dinoflagellates, called zooxanthellae, within their mantle that provide photosynthetic energy to the clam similar to coral.  Most bivalves filter food suspended in the water as it passes over their gills.  The gills are covered in mucus and cilia.  The food sticks to the mucus, which is swept towards the mouth.  Food is selected by the size and shape of phytoplankton (plant-like, surface-floating microorganisms), and channeled down towards the mouth along groves in the gills.
	Cephelopods are carniverous hunters catching food within their tentacles.  The turgid pressure within the tentacles is controlled by increased blood flow.  Osmosis and muscles help to control their suction cups.  Octopus have webbing at the base of their tentacles that acts like a tent to trap the crustaceans hiding beneath rocks.


Digestion of Food: 






                              

	Digestion in the clam.  When the food that has been trapped within the mucus is transported to the mouth by way of cilia, it is formed into a strand of mucus.  This strand of mucus is pulled down the esophagus into the stomach by winding it around the crystalline style located in the stomach.  The crystalline style is formed from the tightly wound mucus strands.  The food is broken down as the crystalline stile is spun by the cilia against a hard surface known as the gastric shield inside the stomach.  After the food is ground up it is transported to the digestive gland where enzymes finish digestion.  Then the food passes to the intestine where it can be absorbed into the blood stream and circulated to all of the cells of the body.  Undigested food is expelled from the anus and excurrent siphon. 
	Cephalopods :


Transportation/Circulation of Food and Waste:

	Chitons, gastropods, and bivalves have an open circulatory system so that the blood is allowed to collect within sinuses of the body tissue for a short time before the heart pumps it back through the gills and rest of the body tissue.  They lack capillaries and veins.
	Cephalopods have three hearts.  Two pump the blood through the gills and the third sends it to the rest of the body. Their closed circulatory system (blood contained within blood vessels including capillaries).  This increases the rate of circulation of gases and nutrients used for faster swimming, as well as, efficiency.


Excretion/Removal of Waste:

	Mollusks have kidneys (nephridium) to filter waste from the blood and regulate osmosis. Waste is expelled from the siphon.

Cephlapods:




Respiration of gases (breathing):

	Water passing into the organism (usually by way of siphon) must pass over the gills (ctenidia).  Oxygen and carbon dioxide cross through the gill membrane by way of diffusion from the water and is added to the blood to be circulated.  The gills are highly folded to increase the amount of gas exchange that can occur at one time.  The deoxygenated air and left over food particles (pseudo-feces) is ejected back out through the siphon.  There is a separate incurrent and excurrent siphon in clams to keep the oxygen rich, food-filled, and clean water separated from the oxygen poor and waste full water.  The word “nudibranch” means naked gills because they have flower-like external gills on their back, but these gills can be tucked in during mating.


Nervous System and Senses:

	Chitons, gastropods, and bivalves have concentrated nerve ganglia, but cephelopods have the most advanced nervous system of all invertebrates.  They have a brain capable of controlling their excellent eyesight that is used for color changing camouflage, fast swimming, and hunting. The horns of a nudibranch help it smell out its prey.


Reproduction:

	Snails and nudibranch are hermaphrodites (both sexes within one organism or sometimes termed monoecious) to increase their chances of finding a mate.  They undergo internal fertilization by exchanging sperm.  The larvae of snails undergo torsion (twisting) so that their mouth, anus, and gonads (reproductive organs) can all exit the one opening in the shell so waste doesn’t get trapped inside.  The nudibranch larvae undergo metamorphosis to lose their shell.
	Clams spawn (external fertilization) their sex cells (gametes) directly into the water by way of the excurrent siphon.  Once the sperm and eggs unite to form larvae.  Freshwater clam larvae (glochidia) attach to the gills of fish.  Trochophore clam larvae share many characteristics with annelid worms.
	Cephalopods undergo internal fertilization.  The male squid inserts a packet of sperm into the female’s pallial cavity near her buccal disk (beak).  The male’s tentacle is usually torn off in the process and was termed “hectocotylus” because scientists first thought it was a worm parasite living inside the female.  Color change and bioluminescence is an indicator of mood as well as being used for camouflage.  The males must watch the color of the female to see what mood she is in before making a move or she might eat him.  Female octopuses are also very protective of their eggs.  A mother will guard, clean, and supply fresh water to her eggs until they hatch.  By this time she hasn’t eaten in so long that she becomes weak and dies.


Interesting Side Notes:

	· The shell of a cuttlefish is used in bird cages.  Giant squid have been found over 22 meters long and may mistake boats for whales, which are their favorite meals.  

· Nautiluses are called living fossils because they display “primitive” characteristics such as pin hole-camera eyes.  The nautilus has 90 arms and is theorized to be the first organisms able to get off the ocean floor by trapping its own gases for buoyancy (this is before fish developed a swim bladder).    

· If a particle of sand irritates the mantle of a bivalve it secretes a layer of calcium (shell material) around the irritant forming a pearl.  

· Nudibranchs resemble marine flatworms, but worms lack the external gills, are flatter, and are faster than the nudibranch.

· Large Trumpet snails drill through the crown of thorn starfish with their proboscis and digest the starfish inside out.  

· Conch snails are pink because they feed on cyanobacteria which have red chemicals.

· Some octoups have 20 ft. tentacles and can inject their prey with poison.
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Image of the nudibranch courtesy of tomorrowland.org 2007.

Snail diagram courtesy of wikipedia.com 2008.
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Clam diagram courtesy of Universe Review (2006).
	Squid diagram courtesy of tonmo.com (2007).
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