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Zoology Page 316 FIGURE 16.19 Deuterostome Phylogeny.

Echinodermata Hemichordata Chordata

Ambulacraria

Deuterostomia

Radial cleavage, enterocoelous coelom formation

Pharyngeal slits

Larvae with ciliary bands, tripartite coelom, 
diffuse epidermal nervous system

Calcium carbonate endoskeleton, water 
vascular system, loss of pharyngeal slits

Dorsal tubular nervecord, notochord, postanal 
tail, tadpole larva, endostyle or thyroid gland

Buccal diverticulum

Crown of 
ciliated 
feeding 
tentacles

Oral surface to 
substrate, tube 
feet with suckers

Arms with ciliated 
grooves for 
suspension 
feeding

5 rays broadly joined 
to a central disk

Loss of suckers

Extension of a 
ambulacral 
grooves along 
side of body

Fusion of skeletal 
plates into a rigid test

Elongation on 
oral/aboral axis, 
reduction of skeletal 
plates into ossicles
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Zoology Page 327 FIGURE 17.7 One interpretation of Deuterostome Phylogeny.

Hemichordata Chordata

Ambulacraria

Radial cleavage, enterocoelous coelom formation

Pharyngeal slits

Dorsal tubular nerve cord

Notochord
Postanal tail

Tadpole larva
Endostyle or thyroid gland

Larvae with ciliary bands
Tripartite coelom

Diffuse epidermal nervous system

Water 
vascular 
system

Calcium 
carbonate 
endoskeleton

Buccal 
diverticulum

Loss of 
pharyngeal 
slits

Sessile and 
colonial

Crown of ciliated 
feeding tentacles

Tunic

Loss of coelom

Pharyngeal basket

Buccal apparatus

Endoskeleton including 
a cranium

Enlargement of the neural 
tube forms a three-part brain



Three-part brain with cranial nerves
One to three semicircular canals

Lateral line system
Vertebrae present

Two or three semicircular canals

Paired appendages

Teeth containing dentine
Three semicircular canals

Jaw

Second visceral arch involved in jaw support

Bony operculum

Skeleton of endochondral bone

Lung or swim bladder

Muscular lobes at bases of fins
Enamel on teeth

Unique pectoral and pelvic girdles

Four limbs adapted for 
terrestrial locomotion

Class Sarcopterygii

Superclass Gnathostomata

Infraphylum Vertebrata
Infraphylum 
Hyperotreti

Zoology Page 332 FIGURE 18.2 One interpretation of the Phylogeny of the Craniata with Emphasis on the Fishes



“Stem tetrapods” Lissamphibia

“Amphibia”“Reptiliomorpha”

Tetrapoda

Zoology Page 354 FIGURE 19.3 One Hypothesis of Evolutionary Relationships among the Tetrapods

Moveable head and snap-and-grab jaw mechanism

Four limbs-terrestrial locomotion

Digits in limbs, skull modification

Unique skull 
modifications

Extraembryonic 
membranes 
(amnion, chorion, 
allantois) present ?



Zoology Page 373 FIGURE 20.3 Amniote Phylogeny

Synapsid skull

Extraembryonic membranes: amnion, 
chorion and allantois; anapsid skull

Amniota

DiapsidaSynapsida

Lepidosauria Testudines Archosauria

Squamata Dinosuaria

Diapsid skull

Skin shed in one piece, kinetic skull

Loss of skull openings, plastron and carapace formed 
by dermal bones fused with axial skeleton

Unique skull characteristics, muscular gizzard


