




STARFISH BODY SYSTEMS
BODY/INTEGUMENTARY-”Spiny skin”
EUCOELOMATES (body cavity around organs)

SKIN GILLS = hollow tubes on surface of skin that project from coelom to exterior;
      exchange gases with water and excrete nitrogen waste; 

SPINES for protection connect to OSSICLES in endoskeleton below; 

PEDICELLARIA (=pinchers) keep surface free of organisms; in some species these are venomous

SKELETAL:

INVERTEBRATES (NO backbone)

ENDOSKELETON made of OSSICLES (calcium plates) connect to form a web under skin
     Ossicles also connect to SPINES on surface

Calcium plates cover and protect the NERVE RING/RING CANAL 
    and the AMBULACRAL RIDGE which contains the RADIAL NERVE and RADIAL CANAL 
    (RADIAL CANAL is also called AMBULACRAL CANAL)
DIGESTIVE:

MOUTH on ORAL SURFACE (VENTRAL); ANUS on ABORAL SURFACE (DORSAL)
CARDIAC & PYLORIC STOMACHS: 

CARDIAC STOMACH: Connects via esophagus to mouth and to PYLORIC STOMACH;
         Cardiac stomach is extruded out through mouth to eat; food starts to digest outside body;
PYLORIC STOMACH: Connects to digestive glands; Between cardiac stomach and anus 

DIGESTIVE GLANDS- pair in each arm; connect to pyloric stomach; 

make digestive enzyme (bile) to break down fats; absorb nutrients
CARDIAC STOMACH, PYLORIC STOMACH, & DIGESTIVE GLANDS -work together to breakdown food 

NO INTESTINE: Absorption of nutrients is in digestive glands!

Starfish are carnivores (eat mollusks, worms, and other slow moving animals)
Use suction cups on TUBE FEET to open mollusk shells; Cardiac stomach is extruded out through mouth into clam shell; stomach with partly digested food is drawn back into body and digestion is completed

CIRCULATORY (OPEN)
No heart or blood vessels; 
OPEN CIRCULATION: 
    Fluid (HEMOLYMPH) in COELOM (HEMOCOEL) bathes organs and distributes nutrients and oxygen
WATER VASCULAR SYSTEM: (for locomotion and feeding)

Only seen in Echinoderms; Hydraulic pump works on water pressure; 
MADREPORITE = sieve-like plate opening on aboral surface lets water in

STONE CANAL connects MADREPORITE to RING CANAL around mouth;

RADIAL CANAL extends from RING CANAL along each arm inside the AMBULACRAL RIDGE

            (canals carry water to TUBE FEET) 

Muscles in AMPULLA squeeze to control amount of water in TUBE FEET 

Use suction cups on bottoms of tube feet to grab food, open clam shells, etc and crawl along bottom

            (Nitrogen waste is exchanged through surface of tube feet, too)

RESPIRATORY/EXCRETORY:

No respiratory or excretory organs- Gases and nitrogen waste (AMMONIA) are exchanged between the fluid in the coelom and the water outside through soft, thin-walled SKIN GILLS and through the thin walls of the TUBE FEET.    

REPRODUCTIVE (SEXUAL and ASEXUAL)
SEPARATE SEXES;  
TESTES OR OVARIES (GONADS) = in each arm produce sperm OR eggs;

EXTERNAL FERTILIZATION (sperm and egg join in water outside body)

Fertilized egg becomes BILATERALLY symmetrical BIPINNARIA (free swimming winged) LARVA 
    Then undergoes metamorphosis into a RADIALLY symmetrical adult
AUTOTOMY = ability to SELF AMPUTATE - allows starfish to drop an arm to escape predators

REGENERATION = ability to regrow lost parts
     Can use regeneration for ASEXUAL reproduction as well
NERVOUS:

NO CEPHALIZATION = No head/no brain
NERVE RING encircles mouth and connects to RADIAL NERVES running inside the 
      AMBULACRAL RIDGE in each arm to coordinate movements of tube feet 

NERVE NET in skin controls movement of spines, pedicellariae, & skin gills

Body can also sense temperature,chemicals (food), touch

EYESPOT on tip of each arm senses light/dark 

MISCELLANEOUS

ALL echinoderms are MARINE (live in ocean)

PHYLUM: Echinodermata  means “spiny skin”

CLASS: Asteroidea  “Astro = starlike”
EUCOELOMATES

ONLY INVERTEBRATE DEUTEROSTOMES(All other triploblastic invertebrates = protostomes)
    =Embryonic blastopore becomes anus like vertebrates
ADULTS = RADIAL symmetry 
      Most starfish have 5 arms (show special kind of radial symmetry called PENTARADIAL) 
           but can have up to 24 arms.

BIPINNARIA LARVA has wings and BILATERAL symmetry
       Thought to have evolved from a bilaterally symmetrical ancestor because of larva is 
              bilaterally symmetrical even though adults are not.
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