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PHYLUM CHORDATA

The Chordates

Subphylum Hemichordata: Balaroglossus.
Subphylum Cephalochordata: Amphioxus.
Subphylum Urochoedata: sea squirts.
Subphylum Vertebrata: the vertebrates

Class Agnatha: jawless vertebrates; ostracoderms. lampreys. and hagfishes.
Subclass: Monorhina;* a dorsal nostril between the eyes.
Qrder Cephalaspida:* armored ostracoderms, with a flattened head
shield.
Order Anaspida:* small. armored. deep-bodied ostracoderms.
Subclass Diplorhina:* no dorsal nostril.
Ouder Pteraspida: * ostracoderms With a head shield of large plates.
Order Coelolepida:* unarmored ostracoderms, denticles covering body.
Subclass Cyclostomata: modern jawless fishes.
Order Myxiniformes: hagfisnes.

‘Extinct.
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Order Petromyzontiformes: lampreys.
Class Placodermi:* early jawed fishes, mostly heavily armored.
Order Arthrodira:* armored fishes with jointed necks.
Order Pyctodontida:* small, armored placoderms.
Order Petalichthyida:* armored fishes related to arthrodires.
Order Antiarchi:* small placoderms with jointed, movable. pectora
spines.
Order Rhenantda:s “skatelike’ placoderms.
Order Phyllolepida:* flattened, heavily plated placoderms.
Order Palacospondyloidea:* Palaeospondylus, an enigmatic form.
Class Acanthodii:* spiny fishes.
Order Climatiformes:* primitive acanthodians.
Order Ischnacanthiformes:* specidized forms, with reduced spines.
order Acanthodiformes:* persisting acanthodians.
Class Chonarichthyes:  cartilaginous fishes, the broad category of sharks
Subclass  Elasmobranchii:  sharks.
Order  Clasdoselachiformes:* ancestrd  sharks.
Order  Pleuracanthiformes:* ealy frewaer shaks
Order Heterodontifortnes: archaic sharks.
Order Hexanchiformes: primitive sharks.
Order Lamnifo-: modem sharks.
Suborder Galeoidei: the mgjority of living sharks.
S+ border Squdloide: dogfishes and related forms
Suborder  Batoidei:  skates and  rays.
Subclass  Holocephdi:  sharklike ~ fishes.
Order  Chimaerifonnes:  chimaeras or  ratfishes
Class Ogeichthyes. hbony fishes.
Subclass  Actinopterygii: ray-tinned fishes.
Infraclass Chondrostei: primitive ray-finned fishes.
Order Palaeonisciformes:* ancestral ray-tinned fishes.
Order polypteriformes: surviving palaeonischid types, living in Africa
Order Acipenseriformes: Sturgeons and paddlefishes and their extinct
relatives.
Infraclass Holostel: intermediate ray-finned fishes.
Order  Semionotiformes:* ealy holosteans.
Order Pycnodontiformes:* deep-bodii holosteans.
Order Amiifonnes: the central holostean group; the modem bowfin.
Order Aspidorhynchiformes:* heavily scaled, elongated holosteans.
Infraclass Teleostei; advanced ray-finned fishes.
Superorder - Pholidophoromorpha:*  trangtiond  from holosteans to  teleodts.
order Pholidophoriformes:* ancestors of tdeoss.
Superorder Leptolepidomorpha:* the beginning of teleost radiation.
Order Leptolepiformes:® generalized teleosts.
Superorder Blopomorpha: primitive, varied teleosts.
Order Elopiformes: ancedors of the tarpons.
order Anguilliio-: edls.

Extinct.
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Order Notocanthiformes: certain deep-sea fishes.
Superorder Clupeomorpha: persistently primitive teleosts.
Order Clupeiformes: herrings and their relatives.
Superorder Osteoglossomorpha: primitive Cretaceous teleosts and their
descendants.
Order Osteoglossiformes: primitive, troplcal freshwater fishes.
Order Mormyriformes: snouted freshwater fish of Africa.
Superorder Protacanthopterygii: basically primitive, but progressive
teleosts.
Order Salmoniformes: salmon and trout.
Order Ctenothrissiformes:* Cretaceous ancestors of spiny-finned teleosts.
Order Gonorhynchiformes: milk fishes and their relatives.
Superorder Ostariophysi: a majority of freshwater teleosts.
Order Cyptiniformes characins, minnows, carp
Order Siluriformes: catfishes.
Superorder Paracanthopterygii: advanced teleosts. paralleling the acanthop-
terygians.
Order Polymixiiformes: beardfishes.
Order Percopsiformes: pirate perch and freshwater reiatives.
Order Gadiformes: rod. haddock.
Order Batrachoidiformes: toadfishes.
Otder Lophiiformes: anglers.
Order Gobiesociformes: clingfishes.
Superorder Atherinomorpha: varied teleosts.
Order Atheriniformes: flying fishes. killifishes.
Superorder Acanthopterygii: spiny teleosts. a majority of teleosts.
Order Beryciformes: primitive acanthopterygians, squirrel fishes.
Order Zeiformes John Dory and other tropical teleosts.
Order Lampridiformes: moon fish
Order Gasterosteiformes: sticklebacks, seahorses.
Order Channiformes: the snakehead. Channa.
Order Synbranchiformes: tropical coastal fishes.
Order scorpaeniformes: scuipins, sea robins
Order Dactylopteriformes: large-finned Oriental fishes.
Order Pegasiformes: tropical armored teleosts.
Order Perciformes: the majority of spiny teleosts.
Order Pleuronectiformes: flatfishes.
Order Tetrandontiformes: plectognath fishes.
Subclass Sarcopterygii: lobe-finned, air breathing fishes.
Order Crossopterygii: progressive air breathing fishes.
Suborder Rhipidistia:* ancestors of the amphibians.
Superfamily Osteolepiformes:* leading toward the amphibians.
Superfamily porolepiformes:* primitive and aberrant forms.
Suborder Coelacanthini: predominantly marine crossopts; the sur-
viving Latimeria.
Order Dipnoi: lungfishes.

*Extinct
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Class Amphibia; arenhihians the.carliest tetrapods or laud-living vertebrates.
subclass Labyrinthodontia:* |ate Paleozoic and Triassic solid-skulied
amphibians with complex vertebrae.

Order Ichthyostegalia:* ancestral labyrinthodonts.

Order Temnospondyli:* late Paleozoic and Triassic labyrinthodonts.
Suborder Rhachitomi:* the culmination of labyrinthodont evolution.
Suborder stereospondyli:* large, aguati ¢ labyrinthodonts.

Suborder  Plagiosauria:* fla, broad-skulled labyrinthodonts.
OrderI Anthracosauria:* lae Pdeozoic labyrinthodonts, evolving toward
reptiles
coqonana SCHIZOMmEN @ . very carly anthracosaurs.
Suborder Biplomeri:* primitive anthracosaurs.
Suborder Embolomenr : . typicd anthracosaurs.
Suborder seymouriamorpha:* intermediate between labyrinthodonts
and reptiles,
Subclass Lepospondyli:* |ate Paleozoic amphibians with spool-shaped
vertebrae.
Order Nectridia:* varied lepospondyls, including diplocaulids.
Order  Aistopoda:®* ancient, limbless lepospondyls.
Order Microsauria:* small, ealy |epospondyls.
aibclass  Lissamphibia  the moden  amphibians.
Infradlass  Sdlientia  frogs, toads, and their ancestors.
Order Proanura:* ancestors of frogs and toads
Order Anura: frogs and toads
Infraclass Caudata: tailed lissamphibians.
Order Urodela: salamanders and newts.’
Order Apoda coecilians, limbless, tropicd amphibians
Class Reptilia: reptiles; scaled or armored tetrapods reproducing by the
amniote Q.
Subclass Anapsida: reptiles with solid skull roof.
Order Cotylosauria:* sem reptiles.
Suborder  Gephiyrostegomorpha:*  ealy, primitive cotylosaun.
Suborder Captorhinomorpha:* generally small,. carnivorous coty-
losaurs.
Suborder  Procolophonia:*  smadl, gpecidized  cotylosaun.
Suborder Diadectomorpha:* large herbivores
Order  Chelonia  turtles.
Suborder  Proganochelydia:®*  ancestrd  turtles.
Suborder  Amphichelydia:® primitive turtles.
Suborder  Pleurodira side-neck  turtles.
Suborder  Cryptodira: vertical-neck  turtles.
Suborder ?Eunotosauria:* Eunotosaurus, a doubtful Mle ancestor.

Order  Mesosauria:*  ancient aguatic  reptiles.

Subclass Synapsida:* the mamma-like reptiles with a skullopening bdow
the postorbital-squamosal bones.

Order Pelycosauria:® early mammal-like reptiles.

*Extinct.
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Suborder Ophiacodontia:*® primitive pelycosaurs.
Suborder Sphenacodentia:* carnivorous pelycosaurs.
Suborder Edaphosauria:* herbivorous pelycosaurs.
Order Therapsida:* varied advanced mammal-like reptiles.
Suborder Anomodontia:* small to large herbivorous therapsids.
Infraorder Dromasauria:® small, generalized types.
Infraorder Dinocephalia:* large, massive herbivores.
Infraorder Venvukoviamorpha:* large, partially beaked herbivores.
Infraorder Dicynodontia-* heaked therapsids. often with tusks.
Suborder Phthinesuchia:* primitive therapsids.
Suborder Theriodontia:* advanced, carnivorous therapsids.
Infraorder Gorgonopsia:* primitive theriodonts.
{nfraorder Therocephalia:* early advanced theriodonts.
Infraorder Bauriamorpha:* specialized theriodonts.
Infraorder Cynodontia:* late advanced theriodonts.
Infraorder Tritylodontia:* highly adapted theriodonts.
Infraorder Ictidosauria:® theriodonts close to mammals.
Subclass Euryapsida:* generally marine reptiles, with a skull opening
above the postorbital-squamosal bones
Order Protorosauria:* ancestral land-living euryapsids.
Order Sauropterygia:® marine eutyapsids.
Suborder. Nothosauria:* small, primitive sauropterygians.
Suborder Plesiosauria:* large advanced sauropterygians.
Superfamily Pistosauroidea:*® ancestral plesiosaurs.
Superfamily Pliosauroidea:’ short-necked plesiosaurs.
Superfamily Plesiosauroidea:* long-necked plesiosaurs.
Order Placodontia:* mollusk-eating euryapsids.
Order [chthyosauria:* ocean-living reptiles of fishlike form.
Subclass Diapsida: the ruling reptiles, with two skull openings separated
by the postorbital-squamosal bones.
Infraclass Lepidosauria: primitive diapsids and their direct descendants.
Order Eosuchia: * ancestral lepidosaurs.
Order Rhynchocephalia: beaked lepidosaurs; the modem tuatera.
Order Squamata: lizards and snakes.
Suborder Lacertilia: lizards.
Suborder Ophidia: snakes.
Infraclass Archosauria: advanced diapsids.
Order Thecodontia:* ancestral archosaurians.
Suborder Proterosuchia:* early, primitive thecodonts.
Suborder Pseudosuchia:® varied thecodonts.
Suborder Aetosauria:* heavily, armored thecodonts.
_ Suborder Phytosauria:* aquatic, crocodilelike thecodonts.
Oxder Crocodidia: crocodilians.
Suborder Protosuchia:* ancestral crocodilians.
Suborder Mesosuchia:* Mesozoic crocodilians.
Suborder Sebecosuchia:* aberrant crocodilians.

Extinct.
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Suborder Eusuchia:* modem crocodilians; gavials, crocodiles,
dligators.
Order Saurischia:* saurischian dinosaurs.
Suborder Palaeopoda: * ancestral saurischians.
Infraorder Palaeosauriscia:* TriassC camnivores.
Infraorder Plateosauria:* TriassiC herbivores.
Suborder Sauropoda:* gigantic, svamp-dwelling dirtosaurs.
Suborder Theropoda:* carnivorous saurischians.
Infraorder Coelurosauria:* small to medium-sized carnivores
Infraorder Carnosauria:* large and gigantic carnivores.
Order Ornithischia:® ornithischian dinosaurs.
Suborder Omithopoda:* duck-billed and related dinosaurs.
Suborder Stegosauria:* plated dinosaurs.
Suborder Ankylosatria:* armored dinosaurs.
Suborder  Ceratopsia:* homed  dinosaurs.
Order Ptergsauria:* flying reptiles.
Suborder Rhamphorhynchoidea:* primitive pterosaurs.
Suborder Pterodactyloidea:™ advanced pterosaurs.

Class Awves: birds.

Subclass  Archaeornithes:* Jurassic  toothed  hirds.

Order Archaeopterygiformes:* Archaeopteryx.

Subclass Neornithes: true birds.

Order Hesperornithiformes:* Hesperornis and its allies.
Order Ichthyomithiformes:* Ichthyornis and related genera.
Order Tinamiformes: tinamous.

Order  Struthionifermes: ostriches.

Order  Rheiformes: rhess.

Order Casuariiformes: cassowaries, EMus.

Order Aepyornithiformes:* elephant birds.

Order Dinomithiformes:® moas.

Order Apterygiformes: kiwis.

Order Gaviiformes: loons. .

Order Podicipediformes: grebes.

Order Procellariiformes: albatrosses, petrels.

Order sphenisciformes: penguins.

Order Pelecaniformes: pelicans, frigate birds.

order Ciconiiformes. herons  and  storks.

Order Anseriformes: ducks. geese swans.

Or&r Falconiformes: vultures, hawks. facons.  eagles.
Order  Galliformes: Qrouse, quail, turkeys, pheasants.
Order Gruiformes: cranes, rails. limpkins. phororhacids.
Order Diatrymiformes:* Diatryma and related genera.
Order Charadritformes: shore birds, guils, auks.

Order Columbiformes: pigeons. doves. the dodo.
Order Psittaciformes: lories, parrots, macaws.

Order Cuculiformes: cuckoos. readrinners.
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Order Srrigiformes: owls.

order Caprimulgiformes: goatsuckers.

Order Apodiformes: swifts, hummingbirds.

Order Coliiformes: colies.

Order Trogoniformes: trogons.

Order Coraciiformes: kingfishes, rollers, hoopoes, hornbills.

Order Piciformes: barbets, toucans, woodpeckers.

Order Passeriformes: perching birds; flycatchers, ovenbirds, lyrebirds.

songbirds.

Class Mammalia: mammals; tetrapeds with hair, that suckle the young.
Subclass Eotheria:* very primitive Triassic and Jurassic mammals.
Order Docodonta:* docodonts.
Order Triconodonta:* triconodonts.
Subclass Protorheria: egg-taying mammals.
Order Monotremata: the recent platypus and echidna.
Subclass Allotheria:* along line of early mammals.

Order Multituberculata:* early mammals with multicuspid teeth.
Suborder Plagiaulacoidea:* primitive multituberculates.
Suborder Taeniolabidoidea:* large persisting multituberculates.
Suborder Ptilodontoidea:*® small forms with shearing teeth.

Subclass Theria: most of the mammals.

[nfraclass Pantotheria:* the first of thetherians.
Order Eupaniotheria:* ancestors of marsupials and placentals.
Order Symmetrodonta:* symmetrodonts.

Infractass Metatheria: pouched mammals.

Superorder Marsupialia: marsupials.

Order Marsupicarmnivora: 0possums. carnivorous marsupials.

Order Paucituberculata: opossum-rats and related fossil forms.

Order Peramelina: bandicoots.

Order Diprotodonta: phalangers, koala, wombat, diprotodonts, kangaroos.

and wallabies.

Infraclass Eutheria: placental mammals.

Order Insectivora: insectivores, the most primitive placentais.
Suborder Proteutheria: * primitive insectivores.

Suborder Macroscelidea: elephant shrews.
Suborder Dilambdodonta: moles, hedgehogs, shrews.
Suborder Zalambdodonta: tenrecs, the golden mde.

Order Dermoptera: the ¢colugo and fossil relatives.

Order Taeniodonta:* taeniodonts.

Order Tillodontia:* tilledonts.

Order Chiroptera: bats.

Suborder Microchiroptera: the insectivorous bats.
Suborder Megachiroptera: the fruit-eating bats.

Order Primates: lemugs, tarsiers, monkeys. apes. men.
Suborder  Plesiadapoidea:* ancestral primates.
Suborder Lemurpidea: lemurs.

*Extinct
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Suborder Tarsioidea: tarsiers.
suborder  Platyrrhini: New World monkeys.
Suborder Catarrhini: Old World monkeys, apes. men.
Superfamily Parapithecoidea:* ancestral catarrhines.
superfamily  Ceropithecoidea: Old World  monkeys.
Superfamily Hominoidea: apesand men.
Order Edentata: New World edentates.
Suborder Palacanodonta:* ancestral edentates.
Suborder Cingulata: armadillos and glyptodonts.
Suborder  Pilosa: doths, ground doths, antesters.
Order  Rodentia  rodents.
Suborder Protrogomorpha:* primitive rodents.
Suborder  Sciuromorpha:  Squirrels.
Suborder  Caviomorpha  South  American  rodents.
Suborder Myomorpha: mice and rats and their relatives.
Suborder  castorimorpha: beavers and ther rddives.
Suborder Theridomyomorpha:* certain European fossil rodents.
Suborder  Hystricomorpha: Old World  porcupines.
Suborder  Thryonomyomorpha:  cane  and  rock  “rats”
Suborder Ctenodactylomorpha: gunis and related forms.
Order Lagomorpha: hares. rabbits and pikas.
Order Cetacea: porpoises. gpd  whales
Suborder Archaeoceti:* ancesiral whales.
Suborder  Odontoceti:  porpoises,  dolphins,  toothed  whales.
Suborder  Mydticeti:  whaebone  whdes.
Order Creodonta:* ancient carnivorousplacentals.
Suborder Deltatheridia:* early crepdonts.
Suborder Hyaenodontia:* varied and persisting creodonts
Order carnivora: the modem carnivorous placentals.
Suborder Fissipedia: land-living carnivores.
Superfamily Miacaidea:* ancestral fissipeds.
Superfamily Canoidea: dogs, bears, pandas, raccoons, mustelids.
Superfamily  Feloidea:  civets, hyenas, cas.
Suborder Pinnipedia: marine carnivores, seais, sea lions. walruses.
Order condylarthra:* ancestral h&d mammals or ungujates.
Order Amblypoda:* primitive ungulates.
Suborders Pantodonta* and Dinocerata:* large, early Tertiary ungulates.
Order Tubulidentata: aardvarks.
Order Photidota: pangolins.
Order Xenungulata:* certain ancient ungulates of South America
Order Pyrotheria:* very large South American ungulates.
Order Notoungulata:* the most varied of the South American ungulates.
Suborder Notioprogonia:* primitive notoungulates.
Suborder Toxodontia:* large specialized notoungulates.
Suborder Typotheria:* smdl, rabbitlike notoungulates,
Suborder Hegetotheria:* small notoungulates.

*Extinct.
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Order Astrapotheria:* large. possibly amphibious South American
ungulates.
Order Litopterna:* “came-like” and “horse-like” South American
ungulates.
Order Perissodactyla: odd-toed hoofed mammals.
Suborder Hippomorpha: horses, titanotheres.
Superfamily Equoidea: horses.
Superfamily Brontotherioidea:* titanotheres.
Suborder Ancylopoda:* chalicotheres.
Suborder Ceratomorpha: chinoceroses, and tapirs.
Superfamily Tapircidea: tapirs.
Superfamily Rhinocerotoidea: rhinoceroses.
Order Artiodactyla: even-toed hoofed mammals.
Suborder Paleodenta:* early artiodactyls.
Superfamily Dichobunoidea:* ancestral artiodactyls.
Superfamily Entelodontoidea:* entelodonts.
Suborder Suina: piglike artiodactyls.
Superfamily Suoidea:pigs and peccaries.
Superfamily Anthracotherioidea:* anthracotheres.
Superfamily Hippopotamo:idea: hippopotamuses.
Suborder Ancodonta:* ancodonts.
Superfamily Cainotherioidea:* caenotheres.
Superfamily Mervcoidodontoidea:* oreadonts.
Suborder Tylopeda: camels and llamas.
Suborder Ruminantia: advanced artiodactyls.
Superfamily Traguloidea: tragulids and their relatives.
Superfamily Cervoidea: deer.
Superfamily Giraffoidea: okapis and giraffes.
Superfamily Bovoidea: antelopes and cattle.
Order proboscidea: €lephants and their progenitors.
Suborder Moeritherioidea:* ancestral proboscideans.
Suborder Dinotherioidea:* dinotheres.
Suborder Barytherioidea:* barytheres.
Suborder Euelphantoidea: mastodonts and elephants.
Superfamily Gomphothericidea:* long-jawed mastodoms and
their descendants
Superfamily Mastodontoidea: * crested-toothed mastodonts.
Superfamily Elephantoidea: rtegodonts, mammoths. elephants
Order Sirenia: sea coms.
Order Desmostylia: desmostylids; large manne waders.
Order Hyracoidea: hyraxes.
Order Embrithopoda:* Arsinoitherium, 3 gigantic rhinocerosiike mammal.

*Extinct.
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