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What is Chordata?

In  the scheme of classification, the Animal
Kingdom is divided first intc several major animal
groups called phvia (singular, phyium). There are
approximately 30 animal phyla  cumently
recognized. The last major group of the Animal
Kingdom is known as phylum Chordata. It was
created by Balfour in 1880, The name of this
phwium 13 denved from vtwo Greek words, the
chorde meaning a stnng or cord, and ara meaning
bearnng., The reference is 0 8 common
characteristic  feature in the form of a  suff,
supporting rod-hike structure along the back, the
natochord (Gr., noton, back, L., cherda, cord),
which s found 1 all the members of the phylum
at some stapge of their lives. Thus, chordates are
antmals having a cord, te., notochord. The animals
belonging 1o all oither phyia of the Animal
Kingdom arc often termed “the non-chordates” or
‘the invertebrates' since they have no notochord or
backbone i their body structure.




Chordate Animals

Phyluin  Chordata is  the izu;gem of  the
detterostome phyvia, It s the highest and the most
important phylum  comprising a vast  variety  of
living and extinct animals including man himself,
Most of the living chordates are the well known
Farmtliar  vertebrate  animals such as  the fishes,
amphibians, reptiles, birds and mammals. Besides,

they include a number of marine forms such os
the tunicates and lancelets, that are less well known,

Protostomes and deuterostomes are two groups
of animals that are classified based on their early
embryonic development.

Protostomes
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diploblastic

Spiralia

Protostomia

Bilateria (triploblastic)

Ecdysozoa

Deuterostomia

Chordata

1

Porifera (sponges)

Cnidaria (jellyfish, anemones, corals)

Platyhelminthes (flatworms, flukes, tapeworms)

Annelida (bristle and fan worms,
segmented worms, leeches)

Mollusca (snails, sea slugs, bivalves, cockles,
octopuses, squids, cuttlefish)

Nematoda (roundworms)

Arthropoda (crabs, lobsters, shrimps, crayfish)

Echinodermata (seaurchins, sea stars,
brittle stars, sea lilies, sea cucumbers)

Cephalochordata (lancelets)

Tunicata (sea squirts)

Vertebrata



Diversity of Chordates

The chordates exhibit sn astonishing diversity of
form., phyv=siclogy and habit,

Mumerical sirength. The nuinber of chordate
species  1s nod wnusaally  large. About 49000
species are on record which sre only halt of the
hving speocies of mollusces, amd less than one-tenth
those of arthropods. The two saubphyla Urochordats
and Cephalochordata claim  for  nearly 25040
species, The subphylum Vertebrmia inciudes 46,500
species: of these, fishes are the most numerous
with approximately 25000 species. It is commeonly
assumed that amphibian  species number aboat
25040, reptiles 6000, hirds 9000 and mammals
4 SEM0.

size. Despite their modest number of species,
the chordates make a disproportionate contribution
to the biomass of the earth. Nearly all of them are
medium 1o large in size., The wvertebrates, in
particular, are considerably large and many of
thermn are among the largest of living animals. The
gigantic blue whale (Halgenopiera muscilus),
which grows to 35 meters long and 120 tons in
weight, is the biggest known animal. The whale
shark (Fhineodonr fypusy reaches a lengith of 15
meters and is the second biggest veriebraie afler
whales, The smallest fish s a Phalippine goby
{ FPandaka) measuring only 10 mum long.




Foology., The chordates @me not only  the
Targest anmnimals in existence today, but ecologically
they ane unong the most successtal in the Animal
Kinpdom. They are able to occupy most kinds ol
habitats and they have adapted themselves (o maore

myddes  of existencoe ihan  anwy ok er Eroup,
inciudine  fthe arthropods. They are found in the
BT, B dresbrwator, 3 thie aite, armd e oalf —arts oF

tangd fromy the poles o the equarorn Birds  and
marnnais have been able o penstrate cobd climoae
Tecause T ey ave a eonsiant 0 oy lemperature,
scimmething no other animals have.

All lower chordates are marine, lishes are
oguatic and highor chordates are  predominantly
ferresitial . Saltwaier wnphibians are vnknown., No
bd lives pormanently in owater,  while  some
sanphrbicons, repHiles and  mammnals WO RIT s
permanent residents of  walers. YWiile st
tunioates are sosstle, all chordates are frec.living
and none 15 strctly parasitic.

The chordares are probably tEre MOSt
conspicuous and the bDbest-known proap in the
entire animal kingdom, partly because of their
fnrge size and partly because of the important role
they perforoon in ftheir scosyvsitems. They are of
primary inlercs! bocause man himself is 8 member
of the group. From a purely biclogical viewpoint
aiso the chordates are nteresting because they
ilfusirate so well the broad biological pnnemples of
evolution, development and relationship.

Characters Common to Chordates
and Higher Moncherdates

There are 4 number of featwres 1 which the

chordates resemble the higher nonchordates or

wvenebrates.




PHYLUM
CHORDATA

Three Fundamental Chordate Characters

pharyngeal gelis-sits dorsal hollow nerse cord

pharynx  trunk hepatic cascum  digestive tube

Fig. 1.1. Diagrammatic side view of a chordate showing
three fundamental chordate characters

All the chordates possess three unique characteristics at some stage in their life history. Theze
three distinctive features, set chordates apart from all other phiyla. These three fundamental
morphological features include:



Phylum- Chordata:

Primary Chordates characters

. Dorsal, hollow
nerve cord
Brain

‘. Notochord % ‘::
-(i_ «’:.\<< ( Intarvertsbral di - l‘
< L4 G ENSS < ,
Mouth

Anus . Pharynx
Post-anal tail With gill slits

Typical Chordate




(1)A dorsal hollow or tubular nerve cord: The central nervous system of the chordates

ts present dorsally. It 13 n the form of a longitudinal, hollow or tubular nerve cord lying Phylum' Chor data:

just above the notochord and extends lengthwize 1 the body. It 15 dertved from the dorsal

ectodermal nevral plate of the embryo and covers a cavtty called neurocpel. The nerve Primary Chordates Chara(:ters —

cord serves for the integration and coordination of the body activities.

.. Dorsal, hollow

In vertebrates, the anferior region of nerve cord &5 specialized to form brain nerve cord
Brain
which 15 covered by cranfum. The posterior part of nerve cord becomes the spinal cord |.Notochord
and protected within the vertebral column. /
L s
sy TS
(& / \
/L L Mouth
Anus 3 Pharynx
Post-anal tail with gili slits

Tvpical Chordate




Phylum- Chordata;

Primary Chordates characters

.. Dorsal, hollow
nerve cord

..Notochord

(2) A longitudinal supporting rod-like notochord: The notochord 15 an elongated rod-
like flextble structure present in entire length of the body. It 15 present womediately
beneath the nerve cord and just above the alimentary canal, providing skeletal support
to the body. It origtnates from the endodermal roof of the embryonic archenteron
Structurally, it 1s composed of large vacuolated notochordal cells containing a
gelatinous matrix and surrounded by an outer fibrous and an nner elastic sheath.

In adult vertebrates, 1t 1 replaced by the vertebral column.

3.Pharynx

Post-anal tail with gill slits

Tvpical Chordate




(3) A series of pharyngeal gill slits: In all the chordates, at some stage of thetr life ustory, Ph l m. Chordatao
+ ylu .

a sertes of paired lateral gill clefts or gill slits (openings) present in the pharynx (the

rezion just posterior to mouth) that extend to the outuide environment. They serve Primar Chordates characters

prumartly for the passage of water from the pharyx to outside, thus bathing the zills y )

for respiration and also asstst in filter feedig by retaming food particles i the pharynx. L Dzr:rit I;(;Irlgw
In protochordates and lower aquatic vertebrates, the gl slifs are functional

throughout ltfe. But, 1n hugher vertebrates, they disappear or become modified 1n the

adult. In vertebrate fishes, the pharyngeal zill slitz develop info gill arches-the bony or

..Notochord

cartilazinous gill supports. In most terrestrial animals, pharyngeal gill shifs are present
onily during embryonic development, which develops mto the jaw and mner ear bones.

3.Pharynx

Post-anal tail Ll

Tvpical Chordate




OUTLINE CLASSIFICATION OF PHYLUM CHORDATA.

Phylum Chordata
|

Acrania or Protochordata

Subphylum I

Craniata or Vertebrata
or Euchordata

|

Hemichordata Urochordata

Cephalochordata

Div.
Agnatha Gnathostomata
| 1
Ostracodermi (Extinct) Cyclostomata (Live)

PHYLUM CHORDATA

Super class
Pisces Tetrapoda

Class Class

Chondrichthyes Osteichthyes Amphibia Reptilia Aves Mammalia



GENERAL CHARACTERISTICS OF CHORDATES

* Aquatic, aerial or terrestrial. All
free-living with no fully parasitic
forms.

* Body small to large, complex-
organ system level of organization.

* Bilaterally symmetrical and
metamerically segmented.

* A postanal tail usually projects
beyond the anus at some stage and
may or may not persist in the adult.

* Exoskeleton often present; well
developed 1n most vertebrates.

Different species of chordates illustrating their
diversity and vast size range.

A tunicate approximately one inch in e

length. Notice the tiny fish (also a hite rhin ghs

chordate) swimming in front of the approximately 6600 pounds (3000 kg).
tunicate.

S I

e A

A double-crested cormorant bird. A blue whale.



* Body wall triploblastic with 3 germinal layers

* Coelomate animals having a true coelom-
enterocoelic or schizocoelic 1n origin.

* A skeletal rod, the notochord, present at some
stage 1n life cycle.

* A cartilaginous or bony, living and jointed
endoskeleton present in the majority of members
(vertebrates).

* Pharyngeal gill slits present at some stage; may
or may not be functional.

* Digestive system complete with digestive
glands.



* Blood vascular system closed. Heart ventral with
dorsal and ventral blood vessels.

* Special organs for respiration- gills and lungs

* Excretory system comprising proto-or meso-or
meta-nephric Kidneys.

* Nerve cord dorsal and tubular. Anterior end usually
enlarged to form brain.

* Sexes separate. Development indirect in some.



Qurtune CrassiFicATION OF PHYLUM CHORDATA.

| Phylum
| Chordata

|'-Elu':r]:nl'.j.'I|un:|. Classes
i *Hemichordata I. Enteropneusta
iul:'.:l;:iﬂ 2 A Subphylum 2. Pterobranchia
| PPt Urochordala |. Ascidiacea
Lower Chorda Sphvien 2. Thaliacea
(Lower Choréata) | Cephalochordata 5 Larvacea
i Division ). Leptocands
Agpaiha |. Ostracoderm® =
: - 2. Cyclostomata
i:ibﬂ-‘;;ﬂnm < S 3. Placodermi |
richrata . -5 4, Chondnchthves
0 . 3
. Soct Division o Nk _ 5. Osteichthyes
| or Fuchordata i Ciathostomata ~ b, *"““F‘!"‘:'biﬂ e
(Higher Chordata) Superclass | 7. Reptilia
- | Tewrapoda 5 8. Aves
_ 9. Mammalia

Anamniota
(Lower

Verichrata)

Amniota

(Higher
Vertchrata)

".E'ubp.l’:—ﬂiml Hemichordata is now considered 1o be an invertebrate greip,
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Fig. 4. Subdivisions of the phylum Chordata.

FOLLOWING TERMINOLOGY INCLUDES MAIJOR DIVISION OF PHYLUM CHORDATA




Tuble 3, Contrasting characters of Protochordata and Euchordata,

Group A. Acranis (Protochordata)
or Lewer Chordeta

(roup B. Cranfata (Euchordata)
or Higher Chordata

Exclusively marine, small-sized chomdaies.
Noappendages, cephalization and exoskeleton.

Coelom  enterocoehic,  budding  off  from  embryonic
archeniemn.

Notochord persistent, No skuil, eranium and venebeal columo.

Pharynx with pernunent gilf-clefs Endostyle present

Heant charnberless when present. No red blood corpuseles in
hhoed.

Kidneys protonephidia,

Sexes separate or uniled. Reproduction asexual o5 well as
sexual. Conoducts vsuplly absent,

Develapment indicect with o free-swinumng larval stoge.

b,

Aguatic of termestnial, mostly large sized vertehrates

Usuaily 2 pairs of appendages, well-developed head and
exoskeleton present.

Coelom schizoceelic, adsing by splitting of inesoderm.

Notochord covered or replaced by a venebral column Skult
and cranium well developra.

Pharyngeal gill-clelts persist or disappear. Eadostyls ahsent.
Heart made of 2.3 or 4 chumbers. Blood contains RB.C.

Kidneys teso-or melanephridia
Sexes separate. Only sexval reproduction, Gonoducts always l

present, !
Development dsrect or duwect, with or withoot a larval stage. )

Qurune CuassiFication oF PHyLUM CHORDATA.

r-‘;:m:.]:.l'.;.'llum
['(' *Hemichordata
;Wf.l'{ . Srrhphlvium
crania or Urachordata
Protochordata Subphylyn
(Lower Chordata) | Cephalochordata
i Division
Phvlum Agnatha
Chordata
Stubphylum <
Veriehrata
Graup
P Division .
ot Bt L Ginathostomata
Ltiligh::r Chordata)

-
Superclass
Pisces

Superclass

L_1.“.:1n@||:md.1

Classes
I Enteropneusta
2. Plerobranchia
1. Ascidiacea
2. Thaliacea
3, Larvacea
1. Leptocardii

1. Qstracodermi
2. Cyclostomata

3. Placodermi
{4. Chondrichthves
5. Osteichthyes

6, Amphibia
7. Reptilia

{B. Aves }
9, Mammalia

Anamniota
(Lower
Vertehrata)

Amniola

(Higher
Vertehrata)

'.S'ubpﬁ)'hml Hemichordata is now considered to be an mvertebraie group.




Outune CrassiFicaTiON OF PHYLum CHORDATA.

r-Sn.l'I:nr]:n|1|;|.rlu:|::|:.
r'{. *Hemichordata
,.ﬂ: g 3 = .'i:rrﬁ;.? ||'J.'|r'.|' LIk
R, Urochordata
Frotochordata Subphiviim
i L(Tcpha!nchwﬁma
Divigion
Phyium Agnatha
Chordata
Subpliylum < [
Vernchrata Superclass
Crronp Pisces
Craniata Division <
or FEuchordata L CGnathostomata i
|_(Higher Chordata) Superclass
LTﬂerudﬂ

i
1

e

5.
6.
7.
8.

. Mammalia

Classes

. Enteropneusta
. Pterobranchia
. Ascidiacea

. Thaliacea

. Larvacea

. Leptocardii

. Dstracodermi
. Cyelostomata

Placodermi

. Chondnichthyes

7

Orsteichthyes
Amphibia
Reptilia
Anes

Anamniota
(Lower
Vertehrata)

Amniola

(Higher
Vertchrata)

*Subphylum Hemichordata is now considered to be an invertebrate group.

Division 1. Agnatha

Diviston I Gnathostomaia

Without true juws.
Faired appendapes ahsent.
Tnsier ear with 2 seny-ctrcul

A el

mitochord perslatent Un slulis,

of canals.

e e s e B

Trae jaws proseal .
Agpendoges pared {pectoral & pelvich
lnner garwith 3 semi -circuiar canals.
Netochard persists or replaced by vertebrae.
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OuTtune CrassiFicaTioN oF PHyLum CHORDATA.

I'-“.3u.l'l:r]:nH.;n.rlluu:nr. Classes
. *Hemichordata I. Enteropneusta
ri:]_’::’;a i - Suebrplavlveen 2. Pterobranchia
Urochordata 1. Ascidiacea
Protochordata : 1 :
Lo Chorda Subphylum 2. Thaliacea
pEEREE = | Cephalochordata 3. Larvacea
Diivision ). Leptucaadn
Phy
{‘Ig';{-l:i:rm Agnshs 1. Ostracodermi
= 2. Cyclostomata -
Subpliylum < o 3. Placodermi Anamniota
Vertcbrata PErCIasy o 4. Chondrichthyesy™ (Lower
O . : bl
é;;[::m Division - Pisces { 5. Osteichthyes Vertebrata)
or Euchordata _ Grnathostomata 6. :"tmi:r!'r::bin
|_(Higher Chordata) Superclass | 7. Reptilia Amniota
_Tetrapoda B. Aves } (Higher
9. Mammalia Vertebrata)

*Subphyium Hemichordata is now considered 1o be an invertebrate group.
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Superchas 1. Plces Superchiss I Tetrapoda

Avuaric or terrestrial, Some arboreal dnd acrisl
Patec] peatadatyle [imbs present
Median fins uhsent,

S —

I, Exclusively aquatic grathostoms: verichiabes
2. Faircd fimbe, o present, as fins,

3 Median fing present.

b4 Skinusuably moist end scalv Stun usunily dry and comfied.
¥ Respiraion aguatic, by gills Respieation sgrial, by lungs,

b Semse organs functional i water Semse orzans [onclional m o
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Classifying A
nimals CikaIN
ey (RINGDOM Animalia)

Vo
ertebrates have a backbone, are usually larger and 8 NVERTE BRAT ES

faster than invertebrates, have a developed brain Invertebrates do not hav

i e a backbone,
(in a skull 3 , are usually small
), and have a complex nervous system. and slow-moving, do not have a well developed brain
i

and have a simple nervous system.
B g S

%ui““"'"‘
)]
Ty o
- Porifera Cnidaria Annelida Mollusca
] sponges =1 sh, corals earthworms, snails, clams,
Mammals Fish jellyfish 1 h Is, cl
cats, cows, humans tuna, shark, cod sea anemones leeches, marine squids
worms
-
-
Platyhelminthes Echinodermata
flatworms, tapeworms, sea stars, sea urchins,

sand dollars

e Arthropoda
Birds i
cardinals, swans, snakes, alligators,
chickens turtles
-
Centipedes
ibi spiders Insects
Amphlblaﬂs Crustaceans

frogs, toads, newts

Cold-Blooded Animals or Ectothermic animals (Poikilothermic)-Their body temperature changes with the environment.
Warm-Blooded Animals or Endothermic animals. (Homeothermic)- They maintain a constant body temperature, regardless of the
environment.

©20R370C0*/ 20coproducis.com



Diaifference between Vertebrates

and Invertebrates

Vertebrates

Invertebrates

1.They have an internal
skeleton.

1. Internal skeleton is
absent.

2.A backbone is
present

2.Backbone is absent

3_.A tail is usually
present.

4 _Heart is on the
ventral side of the
body.

5.Nerve cord is dorsal
and hollow

6.They have two pairs
of limbs

7.Haemoglobin is

present in red blood
cells.

3.Tail is absent.

4 Heart, when present
is on the dorsal side
of the body.

5.Nerve cord is ventral
and solid

6. They have three or
more pairs of limbs, if

__present —

7.Haemoglobin, if
present, is dissolved
in blood.



CHARNDOATEQC

UIFFERENCE BDEITVVEEIN CAURDAITES AND NUIN-
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™

Fentures Cherdata Monchordata

. Syroameiry Bilalgral Radial, birndial, Bilalemi or lncking

2. Meanmerism True Menrmerism Truise or peevdoinelamesisim or lacking

X Post-pnnd il Lisoally prasemn Lo hoimig

4 Grade of cigunizetion Chrgan-sysiem Frofoplasmiic 1o orEan-sysiem

5 Cgrm loyvers A, ripleblostic 2 iiplobiusticd, 3 {inplobluste) or lavking

G Coelom Truly ecelomate Avociomare, peeuwdocegiomaie or  ruly |

crelormans
T Limb derivatioo From several segiments Froirt smimde sopmiend
&, MNotochord Fresent at some stage of replaced by Motochaond or backboee lacking
a backbongz male of ring tike vermebroe

D ut posibicn Ventral (0 nerve cord sl o narve ool
1F  Phasyngeol gill-slits Fresent al some stage of life Abhsent
11, Anus Lhifferentiated and opens befons Cpens on the fast segimerd of abesmd

the last segneent

12 Blood vascular sysiem Closed Chpen, closed or ubsent
13 Hear Wientrmiiy ploced Drorsal, lateral or absernd
Fa. Dol blood vessel Losond fTowes posteriofly Blood Dows antesiosly
LS., Hepatio portal sysiein Fresent Absent
16 Haemoglobin lm radd blcod compuscles in pinsing or absent
17, Respuration Through gills or lungs Theough body surfuce, £ills or racheass
FE.  MNervous systeny Hollow Solid
[D.,  Hrun Drorsal to phary i in heoad Above pharynx or absent
20 Meove cord Single, dorsal, withow ganglia Cryabie, veniral, usunily bearing gonglia
21. Roots of segmenid barves Drorsal and vemral sepoarats Erorsal ang ventral rools not secparais
22, BReprodustion Sexual reprodugtion predominant Avsexunl reproduciion predorninant
23, Regeneodion power Lisually paoar Usually good
24 Besdy temperabure Cold or warm-blooded

Cold-Dlocded

e e e e T L L L AL T T L L = e e ——— L " L " = ——_ e = e " L = B L " e — —— e . LR = % A N —— e )




1. Answer the following

a) Members of acrianata group have no head but vertebral column
present--- True or False

b) limbs are characteristics of which group of animals---- a) Pisces
b) Tetrapoda

d) The nerve cord or neural tube encloses a cavity called

e) In protochordates and lower aquatic vertebrates, the gill slits are
functional throughout life---- True or False

2. Answer the following

a. Explain briefly the fundamental chordate characters.
b. Differences between Chordates and Non Chordates
c. Write the general characters of Phylum Chordata
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