Deuterostomes

5 Phyla:

· Xenoturbellida: marine, worm-like

· Hemichordata: acorn worms

· Chaetognatha: arrow worms

· Echinodermata: sea stars and relatives

· Chordata: vertebrates

Phylum Echinodermata 

· All marine

· Primarily bottom dwelling

General traits of echinoderms 

· Physical Traits: 

· 5-pointed radial symmetry as adults

· no obvious segmentation

· triploblastic coelomates 

· water vascular system:

· Digestion: 

· Outer Covering/Skeleton:

· Dermal endoskeleton made of ossicles

· Movement:

· Circulation/Respiration:

· Nervous System:

· Reproduction:
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Class Asteroidea: Sea Stars 

· Feed on bivalves

· Have spines for protection

· Pincer-like structures at base of spines that move via muscles: keep surface free of small particles 

· Ambulacral grooves: on underside of body  

Feeding:
· Tube feet used to pull open shells

· Stomach everts from sea star’s body, digests bivalve, and draws back into body

· Short intestine opens at the anus on back side

· Each arm has coelom containing digestive glands and gonads 

Sea Stars: locomotion 

· Depends on water vascular system

· Water enters pores in the madreporite and passes through stone canal to ring canal then to radial canal on each arm. 

· Lateral canals extend into tube feet which each have an ampulla.

· Contraction of ampulla forces water into tube foot, expanding it.

· Expansion of the foot followed by contraction allows for movement.

Sea Stars: reproduction 

· Asexual: each body fragment can regenerate a whole animal

· Sexual: separate sexes with external fertilization

· Eggs grow into free-swimming bilateral larvae that grow adhesive arms and attach to a substrate.

· They then undergo metamorphosis to become radially symmetrical adults. 

Brittle Stars 

· Abundant in dark areas of benthic marine habitats

· Arms are slender and set away from central disc

· Ambulacral grooves are closed.

· Tube feet do not have suckers.

Echinoids: urchins, sand dollars 

· Bodies enclosed in endoskeletal shell made of dermal ossicles that fit closely together

· No arms, but tests show the five-part plan. 

· Regular Urchins 

· Hemispherical in shape

· Radially symmetrical with medium to long spines

· Move via tube feet

· Often found on rocky surfaces 

· Aristotle’s Lantern: 

· Irregular Urchins 

· Includes sand dollars and heart urchins

· Secondarily bilateral with relatively short spines that are used for movement

· Often found burrowed in sand 

Sea Cucumbers 

· Elongated bodies with reduced ossicles=squishy!

· Usually lie on their sides

· Oral tentacles are found around mouth.

· Respiratory tree serves for both respiration and excretion. 

Sea Lilies and Feather Stars 

· Attached to substrates for majority of life

· Leathery skin on body, but epidermis is poorly developed

· Five arms branch to form many more arms

· Tube feet and mucous nets in ambulacral grooves catch small organisms for food. 

Sea Daisies 

· Not much known about biology

· Small in size, found in deep water

· No arms

· Tube feet found around periphery of disc (rather than along ambulacral areas) 

Phylum Chordata

· Physical Characteristics of Chordates 

· Notochord: rodlike body of cells that serves to stiffen the body

· Persists through life of primitive chordates and jawless fishes

· Is replaced by cartilaginous or bony vertebrae in other organisms 

· Single, dorsal nerve cord

· Anterior end becomes brain in advanced vertebrates 

· Pharyngeal pouches and slits

· In aquatic organisms, they exist as perforated slit-like openings that lead from pharyngeal cavity to outside.

· In some vertebrates, pockets may not break through pharyngeal cavity, and only grooves are formed (not slits).

· In other vertebrates (tetrapods), pouches give rise to structures such as the Eustachian tube, middle ear cavity, tonsils, and parathyroid glands.

· Postanal tail

· Evolved for propulsion in water

· Vestigial in some organisms, including humans

· Bilateral symmetry

· Coelomates, tube-within-a-tube digestion
· Cephalization 

Subphylum Urochordata 

· Tunicates

· Found in all seas

· Tough, nonliving covering called a tunic

· Only display chordate traits as larvae

· Includes sea squirts 

· Solitary organisms

· Attach to hard substrates

· Incurrent and excurrent siphons bring in food and pump out waste and excess water.

· Hermaphrodites, but with cross fertilization

Subphylum Cephalocordata 

· Marine Lancelets: Amphioxus
· Small, slender, laterally compressed animals

· The four distinctive chordate characteristics are present in simple form.
· Pharyngeal slits used to trap food

· Simple sense organs

· Separate sexes with external fertilization

· Branchiostoma is the most well studied in this group

· Allows for research into origins of vertebrate organisms 

Subphylum Vertebrata (Craniata?!) 

· Not all vertebrates have vertebrae.

· All share chordate characteristics and also have a cranium made of bone or cartilage to house brain.

· Living endoskeleton: internal supportive structure and framework for body

· Allows for larger body size

· Forms framework for muscles 

· Evolution of Pharynx= more efficient respiration 
· Pharynx is a modified feeding apparatus through which water can be pumped by expanding and contracting pharyngeal cavity=increased circulation

· Capillary beds improve circulation to gills as well=elevated metabolic rate for more active lifestyle 

· Advanced nervous systems

· Large heads with brain and external paired sense organs

· Eyes with lenses and inverted retinas

· Ears for pressure reception (equilibrium) and for sound in some
· Chemical receptors: taste and smell abilities 

· Paired limbs

· Pectoral and pelvic appendages as paired fins or legs 

Groupings of Vertebrates 

· Class Agnatha: Jawless Fishes

· Class Chondrichthyes: Cartilaginous Fishes

· Class Osteichthyes: Bony Fishes

· Class Amphibia: Salamanders, frogs, toads

· Class Reptilia: Turtles, lizards, snakes, etc.

· Class Aves: Birds

· Class Mammalia: “Furry” animals with milk glands 

