Invertebrates
I. Sponges

· Asymmetrical
· Protostome
· Sessile

· Filter Feeders

· 5000 salt water species

· 150 fresh water species

· No tissues, organs, or organ systems

· Reproduce sexually (Most are hermaphrodites) or asexually (Budding/Fragmentation)

· Believed to have evolved from protists

II. Cnidarians

· Radial Symmetry
· Protostome
· Made of only 2 layers of cells (Outer layer for protection, inner layer for digestion)

· 9000 species e.g. jellyfish, coral, sea anemones, hydra

· Have two forms (Sessile polyp and mobile medusa)

· Has a simple nerve net…1st organized nervous tissue in animals

· Reproduce sexually and asexually (budding)

· 1st predators

· 1st digestive cells

· Believed to have evolved from protists

III. Flatworms

· Bilateral symmetry
· Protostome
· Phylum Platyhelminthes

· 14 500 species e.g. Tapeworms, flukes, planaria

· 1st animal with nerve cord
· 1st animal with defined head (planaria)

· 1st animal with a pharynx (throat)

· Have only one opening to the body (pharynx)

· Planarians can regenerate (cut in half and each half will regenerate)

· Reproduce sexually (most are hermaphroditic) or asexually (regeneration)

IV. Roundworms

· Bilateral symmetry
· Protostome
· Phylum Nematoda

· 12 000 species

· 1st tubular digestive system

· 1st animal with 2 body openings (mouth and anus)

· Pseudocoelomates

· Ascaris – found in soil. Eggs enter human children’s mouth, develop in the intestines, enter the bloodstream and travel to the lungs. Adults are coughed up and swallowed.
· Pinworms – Most common roundworm infection in the U.S. Eggs are ingested (usually by children) and develop in the intestines. Adult females exit child’s anus while child sleeps. Symptoms of infection are an itchy anus
· Trichinella – Found in undercooked pork or wild game
· Hookworm – common in warm climates. Found in contaminated soil and enters the body through the feet when people walk barefooted. 

V. Mollusks

· Bilateral symmetry
· Protostome
· Phylum Mollusca

· 3 classes (Gastropoda, Bivalvia, Cephalopoda)
· Gastropods (Stomach footed) e.g. Periwinkles, slugs, snails, and conches
· Bivalves (Two shells) e.g. Clams, oysters, and scallops have two shells connected by a ligament

· Cephalopods (Head footed) e.g. Octopi, Squid

· Coelomates

· Have digestive tract with mouth and anus

· All have a muscular foot

· All have a mantle (Membrane surrounding internal organs)

· 1st animals with simple brain and paired complex eyes

· 1st open circulatory system with 2 or 3 chambered heart

· Respiration through gills

· Excretion of metabolic wastes through nephridia

· Reproduce sexually (Many are hermaphroditic) 

VI. Segmented Worms
· Bilateral symmetry
· Protostome

· Phylum Annelidia

· 15 000 species e.g. Earthworm, leeches

· Coelomates

· Digestive tube with mouth and anus

· 1st gizzard (Used to grind food)

· 1st developed central nervous system (Ventral nerve cord connects brain to EACH segment)

· 1st closed circulatory system

· Have setae for locomotion

· Have nephridia to eliminate metabolic waste

· Annelids reproduce sexually (most are hermaphroditic)

· Segmentation is important in the evolution of specialized body tissues
VII. Arthropods
· Bilateral symmetry
· Coelomates

· Protostome

· All are segmented

· 1st animal with jointed appendages

· All have an exoskeleton

· Exoskeleton pros: External protection, support for muscle attachment

· Exoskeleton cons: They are heavy, limit movement, can’t grow, limits size of organism, arthropod must molt (New exoskeleton is soft and does not protect against predators)

· Have 3 fused body segments (Head, thorax, and abdomen)

· Have complete digestive system including specialized mandibles (Jaws)
· Have open circulatory system with a heart
· Use spiracles and tracheal tubes for respiration

· Use malpighian tubules for excretion of metabolic wastes

· Nervous system includes brain, nerve cord, simple or compound eyes, and antennae. Simple eyes have one lens, compound eyes have many lenses. Antennae are used to detect motion, sound, and to smell (Pheromones)

· Reproduction is sexual (Two types of development: Metamorphosis and Incomplete metamorphosis)

· Metamorphosis includes 4 stages (Egg ( Larva ( Pupa ( Adult)

· Incomplete metamorphosis includes 3 stages (Egg ( Nymph ( Adult)

· Classes of arthropods include: Arachnida (Spiders, mites, ticks, & scorpions), Crustacea (Crabs, lobsters, shrimp, crayfish, & barnacles), and Insecta  

· Evolved from annelids

VIII. Echinoderms
· Radial symmetry

· 6 000 species e.g. Sea urchins, sea stars & sea cucumbers

· Coelomates

· Endoskeletons

· Respiration through gills

· Have nerve ring around mouth and no brain

· Have tube feet

· Sea stars push their stomach out of their mouth and spread it over the food.

· Only Deutertomes Invertebrates (Mouth develops from cells not found in the opening of the gastrula)  Closest relative to chordates
