Chordata Phylum
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Chordata (animals with notochord at some stage in life)

Vertebrata (chordates with vertebrae and a cranium)

—— (Gnathostomata (vertebrates with jaws)
Osteichthyes (bony fishes + tetrapods)

Tetrapoda (four-limbed vertebrates)

Amniota (tetrapods with embryos having
extraembryonic membranes)

I_ Protochordata _I I_ Agnatha —I I— Reptilia
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Urochordata Cyclostomata (ray-finned Lepidosauria  Testudines Aves
(tunicates) (hagfishes, lampreys) fishes) Lobe-finned Amphibia Mammalia (lizards, snakes)  (turtles) Crocodilia (birds)
Chondrichthyes fishes I
~ (sharks, rays,
”ear:nlg;r;;?ata chimaeras) Hair,
mammary
glands

Skull with upper and
lower temporal fenestra,
beta-keratin in epidermis

"Ostracoderms"

Embryo with amnion

Hf;ird‘:eﬂrﬁa' Paired limbs used for terrestrial locomotion
placoid scales,
Teeth formed cartilaginous
of keratin skeleton Unigue supportive elements in skeleton or

girdles of appendages

Lung or swim bladder derived from gut, bony endoskeleton

Jaws, 3 pairs semicircular canals, paired appendages,
gill filaments lateral to gill support

Dermis with bone

Distinct head with brain and cranium, paired special sense organs, 1 pair
semicircular canals, vertebrae, ectodermal placodes

Neural crest

MNotochord, dorsal hollow nerve cord, pharyngeal slits, +Extinet group
postanal tail, endostyle
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TABLE 23.1

Traditional Divisions of the Phylum Chordata

Urochordata  Cephalo- Myxini Patromy- Chondrich-  Ostelchthyes Amphibla Reptilla  Aves Mammalla
{tunlcates) chordata (hagfishes) zomtlda thyes {bony fishes) (amphiblans) (reptiles) (birds) (mammals)
(lancelets) (lampreays) {sharks)

= Chordata

«—Protochordata = | = Vertebrata

=*—— Hrraniata = = Craniata

=—fAgnatha = | = Gnathostomata
- Pisces > | - Tetrapoda
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Young (1981)

Phylum Chordata

SubPhylum: Hemichordata
SubPhylum: Tunicata
SubPhylum : Cephalochordata
SubPhylum: Vertebrata

B ORI

Class

Class

Class

. Agnatha - jawless fishes
Class :
Class :
Class :
. Amphibia - Amphibians
Class :
. Aves - Birds
Class :

Placodermi - jawed armored fishes (extinct)
Chondrichthyes - cartilaginous fishes
Osteichthyes - bony fishes

Reptilia - Reptiles

Mammalia - Mammals

—
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<+ Tunicates are filter feeders
<+ Water circulation
< Circulation in both direction

atrial opening
(water that
oral passed through
opening pharynx leaves
this way)

pharynx
with gill
slits
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Notochord Tail

Degenerating
notochord

Free-swimming

tarve Pharyngeal slit ﬂ
e pm—
Endostyle
Attached, early metamorphosis . Late metamorphosis Adult
¢ A new larva swims about for atrial opening
a brief period. Metamorphosis (water that \
begins when its head attaches oral passed through |

to a substrate. The notochord, opening pharynx leaves
tail, and most of the nervous
system are resorbed (recycled
to form new tissues). Slits in the
pharynx wall multiply. Organs
rotate until the openings through
which water enters and leaves
the pharynx are directed away
from the substrate.

this way)

pharynx
with gill
slits




@ {{{{{{{{{{{{{{{{{{{{{{@

ausS oo Slap gl « «sThaliacea oo, sl Sl
Aws S8 ol Ay g (Y5 S b Slad (5 S el
3wt L3l Jgomo i Doliolum

—

T S S S



W W W W W W W W W WY WY WY W W W W W W W
L by om0, S ,0) Appendicularia

U 69, Slog>ge (amsSLarvacea
$9,Y Jolpe el S

S8 b yastio dydad

Gonads

Spiracle
(modified House Feeding
pharyng}lfia; filters
slits

Notochord

Water
outflow
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filters Trunk Tail

Figure 23.8

Appendicularian (larvacean) adult
(left) and as it appears within its
transparent house (right), which is
about the size of a walnut. When
the feeding filters become clogged
with food, the tunicate abandons
its house and builds a new one.
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Early vertebrate

Figure 23.12
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Earvesicle Notochord Pronephros Stomach Dorsal Nerve Myomeres
Eye aorta cord
S e e N S
ET el e TRy
Median A
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Oral WA S
papillae o 2P - Gallbladder
Y 7
Oral Pharyngeal Ventral Pronephric
hood Velum Endostyle bar aorta Heart Liver duct Coelom Intestine  Cloaca
Figure 23.13

Ammocoete, freshwater larval stage of a lamprey. Although they resemble amphioxus in many ways, ammocoetes have a well-developed brain,
paired eyes, pronephric kidneys, heart, and other features lacking in amphioxus but representative of the vertebrate body plan.
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TABLE 25.1

Traditional Divisions of the Phylum Chordata

Urochordata Cephalo- Myxini Cephala- Chondrich- Osteichthyes Amphibia Reptilia Aves  Mammalia

(tunicates) chordata (hagfishes) spidomorphi thyes (bony fishes) (amphibians) (reptiles) (birds) (mammals)
(lancelets) (lampreys) (sharks)

- Chordata

«— Protochordata Vertebrata

«—— Acraniata ——

Craniata

+——— Agnatha

Gnathostomata
¢«—— Pisces | £ Tetrapoda

| Anamniota | Amniota ——— 323
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