Chapter 30.1 Mollusks (phylum Molluska) 
Ex. snails, slugs, oysters, clams, octopuses, and squid
I. Common Characteristics of Mollusks

A. Coelomate body cavity (internal organs are suspended in a fluid filled cavity)
B. Bilateral symmetry

C. Three part body plan

1. Visceral Mass – section that contains the organs

2. Mantle – heavy fold of tissue wrapped around the visceral mass
3. Foot – muscular region used for locomotion
D. Organized into organ systems

E. Most have a shell (strong outer covering)

1. Serves as the exoskeleton

2. Composed of proteins and calcium carbonate

F. Have a radula – tongue like organ in the mouth
1. Found in all mollusks except bivalves

2. Contains thousands of back-pointing teeth arranged in rows

3. As non-predatory mollusks feed the radula is pushed out of the mouth to scrape food off plants or rocks

4. Predatory mollusks use the radula to attack prey

G. Have a larval stage called the trochophore
II. Mollusk Organ Systems

A. Excretion

1. Waste collects in the fluid of the coelom (coelomic fluid)
2. Coelomic fluid is moved by cilia (tiny hair-like structures) to the nephridia (tiny tubelike structures) where useful molecules are recovered and reabsorbed into the tissues
3. Fluid waste is then flushed out through pores than open into the mantle cavity and later removed from the body

B. Circulation

1. Most mollusks have a three chambered heart and open circulatory system

2. Octopus and squid have a closed circulatory system
C. Respiration
1. Occurs in a variety of ways
a) Gills located in the mantle cavity of  mollusks in marine habitats   (ex. clam)

b) Primitive lungs – thin membrane located in the mantle cavity that must be kept moist to function (ex. land snails)
c) Gas exchange directly through the skin (ex. sea snails)

D. Reproduction

1. Most mollusks are distinctly male or female (a few are hermaphrodites, and a few can change their gender as needed)

2. Most have a larva stage called the trochophore that may exist as a free floating organism (ex. marine mollusks) or may occur with in the egg (ex. octopus)

III. Mollusk body plans

A. Gastropods – ex. snails and slugs
1. Most have a single shell (land and sea slugs have no shell)
2. Have a foot adapted for locomotion (terrestrial species secrete a mucus to glide upon)
3. Have a variety of feeding habits 
a) Herbivores – may use radula to scrape algae from rocks or to saw leaves off plants (making them garden pests)
b) Predators – may use radula to bore a hole in the shell of prey and suck out the tissues inside; the radula may also be adapted to act like a poison tipped harpoon to paralyze prey which is them swallowed whole
4. Source of food for humans (ex. escargot)
B. Bivalves – ex. clams and oysters
1. Have a two-part hinged shell that is secreted by the mantle, shells have adductor muscles which allow them to open and shut or movement and protection
2. Foot may be used for digging into the sand, not often used for movement as most bivalves are sessile
3. Most are filter feeders – draw sea water into the gills through siphons (hollow tubes), sticky mucus on the gills catches small organisms to be used as food, which are moved by cilia to the mouth.  Gills are also used for respiration.
4. Most are either male or female and reproduce by external fertilization, fertilized eggs develop into free-swimming trochophores 

5. Some species (ex. pearl oyster) produce pearls by coating irritating foreign objects with nacre (hard shiny substance also found on the inside of the shell) 

C. Cephalopods – (ex. octopus and squid)
1. Have no shell (except the nautilus which still has an outer shell, and squid and cuttlefish which have a small internal shell)
2. Made up of a large head attached to tentacles (a foot divided into numerous parts. Tentacles may contain suction cups or hooks for seizing prey.

3. Most intelligent of the invertebrates, have a complex nervous system and well developed brain, exhibit complex behaviors and can learn
4. Have large well developed eyes that can see in color
5. Like other mollusks they bring water into the mantle cavity and expel it through siphons, however squid and octopuses can also use this as a means of jet propulsion
6. Squid and octopus use a dark fluid to confuse there enemies as they escape, this “ink” was used by many artists in their paintings
7. Active predators they feed on other mollusks, crustaceans, and worms.  Prey is first crushed in the jaws then torn apart by the radula.
30.2 Annelids (phylum Annelida)
Ex. earthworms, leeches, and other segmented organisms

IV. Characteristics of Annelids

A. Segmented organisms with each segment containing digestive, excretory, circulatory, and locomotor organs

B. Some segments are specialized for reproduction, feeding or sensation.  A well developed cerebral ganglion (primitive brain) is located in one anterior segment and is connected to a nerve cord running along the ventral side of the body
C. Coelomate body cavity (internal organs are suspended in a fluid filled cavity)

D. Organized into organ systems 

1. Closed circulatory system

2. Excretory system with nephridia (tiny tubelike structures)

3. Highly modified gut containing specialized regions

E. Bristles (called setae) increase traction as the annelid moves, some have parapodia fleshy appendages used for movement

F. Hydrostatic skeleton

V. Groups of Annelids

A. Marine Worms (class Polychaeta)
1. Largest group found in virtually all ocean habitats

2. Each segment contains paddle-like parapodia containing setae that are used to swim, burrow or crawl, parapodia also greatly increase surface area allowing gas exchange directly with the environment

3. Most marine worms burrow and feed by pumping water through their body and filtering out food.
4. Some (tubeworms) live in tubes made from hardened secretions and live in the tube with only their head exposed for trapping food.
5. Some free-swimming marine worms use strong jaws to feed on prey

B. Earthworms (class Oligocharta)

1. Have only a few setae on each segment

2. Lack head region and eyes

3. Have sensory organs that detect light and touch on each end of their body, other sensory cells detect moisture

4. Highly specialized scavengers they eat their way through the soil, consuming their weight in soil each day – food enters through the pharynx and is processed through a one way gut consisting of the esophagus, crop (storage chamber), gizzard (grinding area), and intestine.  Useful molecules are absorbed into the body tissues with other materials expelled through the anus
5. Help produce rich soil in which to grow crops
C. Leeches (class Hirudinea)

1. Lack parapodia and setae

2. Have suckers on both ends of the body used to suck blood from their prey

3. May be scavengers, predators or parasites

4. Most are small bust some can grow to a foot long

5. Body is flattened and segments are not internally separated

