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Kingdom grimalialir cluc.Do ail the animals.
Meg; umg
e haie anlmalla is derived from Latin word ‘anima’ meaning ‘breath or soul’.

C L'ASSIFICATION OF ANIMALS

According to Two-Kingdom Classification
According to this traditional system of classification, animals were classified into two

group’s 1.e.
1. Metazoa: Containing all multicellular animals.
2. Protozoa: Containing all unicellular animals.

According to Five-Kingdom Classification
Now a days, five-kingdom classification of Robert Whittaker is used. According to this

system;
. Traditional protozoans are placed in Kingdom Protoctista.
. Multicellular animals are placed in Kingdom Animalia.

Features of Animals
Kingdom Animalia consists of all animals, which are;

o Multicellular

. Diploid

o Eukaryotic

. Ingestive heterotrophs

o Developed from two dissimilar haploid gametes, a large egg and a smaller sperm.

Origin of Animals
Animals are considered to be evolved from protoctists.
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Table: 10.1 The relationship of different phyla
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Chapter— 10 Kingdom Animalia

10.2 DEVELOPMENT OF COMPLEXITY IN ANIMALS _

Although multicellularity is found in all the kingdoms, fungi, Plantae ar‘d Arimalig it

has developed most impressively in animals. Their cells arn,emeu by, con inlel junetigag

which ensure control of communlcn ans ar d ‘I vov, OF nvatennals netween celis:
Classification of Animals

The animegsTare a diverse.groun distinct initheir farm:

o The smiziiest a2 ngras¢opis, Whicihare siiialler than many protoctists
o Laraest arg whales, (<ea n:asaimials), included in phylum chordata.

l)n lerent groues present in Kingdom Animalia are as follows.
Pyilezoa

The simplest of the animals belong to subkingdom parazoa (phylum porifera).
These animals lack tissues organized into organs and have indeterminate shape and are
asymmetrical.

Eumetazoa
The subkingdom Eumatazoa includes animals of other phyla. These animals have tissues
organized into organs and organ systems.
Eumatazoa consists of nearly 29 phyla of animal kingdom and is divided into two grades
i.e. grade radiata and grade bilateria.

Grade Radiata
Grade Radiata includes simplest of the Eumatazoa (phylum cnidaria) with radial
symmetry. They are much simpler in their organization compared to the animals
belonging to other eumatazoa.

Grade Bilateria
Animals present in this grade have bilateral symmetry. These animals have been divided
into three groups on the basis of presence, absence of type of body cavity found in them.

. The animals, which do not have a body cavity, have been grouped under Acoelomata.

o The animals, which have a false coelom, the pseudocoel, have been grouped under
Pseudocoelomata.
The animals, which have a true coelom, have been grouped under Coelom=ta.

10.3 GRADE RADIATA lm

Introduction
In this group, animals wittré dlal Su ‘“mctrv arg! pr °S(-‘n1

Features . -
. All the a!séii'-nals."v\’/h-i__ék -enies ﬂt\ﬂqthls grailp, are dlploblastlc
o Body p.m.}-__an:g‘-._ar-rang?( artand a central axis in such a way that any plane passing
v Ihiugh the er'tiataxis divides the animal in halves that are almost mirror image of each
(IJ hias
':x'ample

Example is animals of cnidaria (coelonterata). The cylindrical body of a sea-anemone can
be cut in two equal halves vertically in any plane.
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10.4 GRADE BILATERIA _

Introduction

Features

1%,

This group contains bilaterally symmetrlcal animals.

The animals have bilatera*symmeiz BT \

The animal can be divided intp cwo'equal jai ts W & i ag,...ary I|n in one plane.

The arinial has-rigrit side whicri-is apuoxnm tely the same as the left side and where
there isia distinit énterior end.

In mast multicatlular anirals, there is a clearly differentiated head present at the anterior
¢rtiend g distincu posterior end.

There are clearly defined dorsal and ventral surfaces.

All the animals are triploblastic. These may be acoelomate, pseudocoelomate and
coelomate.

Example

Series Proterostomia (Proterostomes) | Series Deuterostomia (Deuterostomes) [l

-'.J...

The animals belonging to phyla, Platyhelminthes, Nematoda, Annelida, Mollusca,
Arthropoda, Echinodermata, Hemichordata and Chordata are included in this grade.
Animals belonging to phylum Echinodermata have developed bilateral symmetry during
their larval stage, however the adult Echinoderms have secondarily developed radial
symmetry, due to their special mode of life.

Fig. 10.1 (a) Radial (b) Bilateral symmetry
Difference between Proterostomes and Deuterostomes

Cleavage or division of the zygote is ; =
) . nilindeta e
Cleavage spiral and determinate. Cleavage |s.r7aﬂaliaiiln el rmllﬁ,,,_g
Mesoderm Mesoderm is derived from cells of I} p of | Mespieim, isigarived from wallof
blastopore. — J \\| felveiping'y c& (arch entc.un)
During 'embryoni s development
rln [a) T - L . ]
Mouth & Dupiag development, pi m,e,s el rrou h\ || ‘msuth is formed at some distance
in ihese animalsarizs TrQrP\he ) .
Anus ¥ anterior to the blastopore and
ua»wpa © )r from |1s aritesisi tnargin.
[ \ blastopore forms the anus.
NN Cuelam or body cavity is formed due to Coelom 'S developed as an
[ Coelerh . X outpouching of archenterons
A I splitting of mesoderm (Schizocoelous).
(Enterocoelous).
. . . This series deuterostomia includes
This series proterostomia includes . .
Examples | animals belonging to phyla, annelida anlr_nals belonging to phyla
’ ' echinodermata, hemichordata and
mollusca and arthropoda. chordata
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Chapter— 10 Kingdom Animalia

Spiral Cleavage
A spiral and determinate cleavage is that in which;

. The lines or planes of cleavage are not symmetrical between poles, [ [*
o Lines are diagonal to the polar axis and prcuce unesiai cells araurd the axis Ofit o.u. ity.
. Al the blastomeres have dsterminad'role-S play in the, form 1tmn of - Ambuyo The fate of

each blastomere is foretolo
Radial Cleavage - \
A radig=Sriindetesminate cleavige isthat 1ir which;
o The plaies Of ¢lzayaye'are &y..umetrical to the polar axis.
o i heseliresiprodice tiers of cells on top of each other.
or) | s o blastomere is not pre-determined. In some, anyone blastomere can produce a
- complete embryo.

PROTOSTOME DEUTEROSTOME

Spiral cleavage

Blastopore
Mesoderm Coelom originates

\ Radial cleavage

Blastopore

from mesodermal

! Coelom originates %%
), split )

from gut
outpouching

Anus develops
from blastopore

Mouth develops
from blastopore

Anus Mouth ..
/ ), )

Annelid Echinoderm Chordate
(earthworm) (sea cucumber) (bony fish)

Fig 10.2: Patterns of embryonic development of coelom and of egg cleavage in protostomes and
deuterostomes.

QUESTION RELATED TO ABOVE ARTICLE
Distinguish between by giving examples. (Exercise Question x)

a) Radial and bilateral symmetr
10.5 DIPLOBLASTIC AND TRIPLOBLASTIC ORGANIZATIONS

DIPLOBLASTIC ORGANIZATION

Definition
Such an organization of body, in which there are two body layers is called dlploblam-
organization and such animals are called dlploblastlc anlmals — (V[

Features \ NN e AN

. Diploblastic animals belona fo divisi¢n rarl ataf | | \ N |~

. The body of these animals zonsis iy Dftwopial reld i cell ¢! e:*oderm and endoderm.

o There s jniw I|k9 nsi- “callular 4 nesens h)W.a Di~resoglea present between these two
layers. =%\ || e i

. These ajirpals) ravp rad |a| <y ..metry

° rPs  arfimials shasy iesser degree of specialization and do not form specialized organs.

TR | 1er: i3 o special transport system in these animals. Most substances are distributed

within their body by process of diffusion.

. There is no central nervous system in these animals. A neuron net is present.

o There is only one cavity in the body called gastrovascular cavity, which has only mouth,
which serves for the entry of food and water and also for the removal of wastes alongwith
water. This is known as sac-like digestive system.
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Chapter— 10 Kingdom Animalia

Example
Diploblastic animals are included in phylum Cnidaria (coelenterata).
TRIPLOBLASTIC ORGANIZATION _ -
Definition _ - W N _
Such an organization in—which'there -aie tiree \becy |a veis “is calicd triploblastic
organization and such animials aie C’ili’-‘(l t |p 'ollastic an'ma 'S. /

Features
o Triplobfastic arinmiais are pLa,ed in (rade bllaterla
. The-hocly 'of thest an:miais 1S made up of three layers i.e. ectoderm, mesoderm and

¢rdoderin. ‘4fer embryonic development, these layers in most animals are not distinct as
separate layers of cells, but are represented by the structures formed from them.

° The cells of these animals show greater degree of specialization. They have specialized
organs and systems.

o Special transport system i.e. blood vascular system is present in most of the cases.

. Ectoderm gives rise to integumentary and nervous systems.

o Mesoderm gives rise to muscular, skeletal and reproductive systems.

o Endoderm forms the lining of digestive tract and forms other glands of digestive system
such as liver.

o The digestive system is of tube-type i.e. having mouth at the anterior end and the anus at
the posterior end.

. These animals may be acoelomate, pseudocoelomate or coelomate.

Examples

All the animals of grade bilateria belong to this group.

QUESTION RELATED TO ABOVE ARTICLE

Distinguish between by giving examples. (Exercise Question x)

(a) Diploblastic and Triploblastic animals

These are explained as follows;
10.6.1 Acoelomates

Such animals in which there is no body cavity or coelom are called acoelomates.
Features -~ .
o In them, mesoderm forms a loose, cellular_tissue called moséhohj,fn:a,or'pa'-rervch.ymﬁ;:

which fills the space between the ectaderm an’J srdL dérm N o~

o Mesenchyma or parenchyra!formszi-nackirg +u na, thelinternal orgc ns of the animals to
support ang protect them YWEAR —

. Gut is zad-typeiz” ~ SN

J There is nY >puuar ttanspor* “,otem

o -~ Excritory ayst*m is developed for the transport of excretory products. This system

] [ ddis si@'oitlame cells, excretory ducts and excretory pores.

e/~ Nervous system is well developed.
Examples

Animals of phylum Platyhelminthes are acoelomates.
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10.6.2 Pseudocoelomates

Animals in which false body cavity or pseudocoelom is presest. are scgligd™ | | !

pseudocoelomates. | [

Features ~ T A U NG (2

o In these animals, space —5etween_ihe ~udy, \wall, and ithi digestive tube is called
pseudocoelom. .y AL L

. Pseudqcocloin is et hornclogods 1o tiue-caeloriibecause it is not lined by coelomic
epithelizin. 1 LE L IR

. It has n¢ relation with the~eproductive and excretory organs.

e Ilt-(.'gewelopgaf frenitne blastocoel of the embryo.

J I'- wh L stis-nounded externally by the muscles and internally by the cuticle of the intestine.
Examples

Animals of phylum Aschelminthes are pseudocoelomates.
10.6.3 Coelomates
Animals, which have true body cavity or coelom are called coelomates.

Features

o This cavity is present between the body wall and the alimentary canal and is lined by
mesoderm.

. The mesoderm splits into outer parietal layer, which underlies the body wall and the
visceral layer, which covers the alimentary canal and the cavity between them is the true
coelom.

o Coelom is filled with coelomic fluid.

J Gut attains more complexity.

o Neurosensory, excretory, circulatory, respiratory and reproductive systems are well
developed.

Examples
Animals from annelids to chordates are coelomates.

Ectoderm Me;odermal <
Parenchyma P& "oney
(Mesoderm)
Gut
Mesodermal Gut (Endoderm) Mesentery
organ —
ACELOMATE EUCOELOMATE |
Mesoder=al Megg}:p(wgfc:b__ L ™S
gEgen O < NBCECtolermy Yl
-'H.: | o " i "
' 1 P T,
\ 1 ! -_I 1 _'. / e, oS
oy by L L P seudoccel Gut
L L T (from blastocoel)
S NN O PSEUDOCOELOMATE

"N J | I o~ Fig. 10.3 General body plan of acoelomate, pseudocoelomate and coelomate
Differentiate between Proterostomes and Deuterostomes.
Differentiate between ceolomate, pseudoceolmate and Aceolomate.
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Chapter— 10 Kingdom Animalia

10.7 PARAZOA
10.7.1 Phylum Porifera: The Most Primitive Animals

Introduction - L
The word ‘porifera’ is derived from Latin Gorus’ meaning " pore’ arld [ feres’ 1neaniindy’ 1o
bear’. ;

Thus they are pore-bearingj ¢nimaiz corimonty, cilled the | panyes
10.7.1 (a) General Characteristics
Habitat - , WA =,
All aniz2l} aré aguatic.|O.1y of#otal 50:0G-species, 150 species live in fresh water while
all otheLscra Hurl 1€ '
Size
| e hordieralis uange in size from few millimeter wide to more than one meter tall. They
ale'whacroscopic i.e. can be seen with naked eye.
Noae of Life .
The adult sponges are stationary, spending their lives | Scolymastra joubini, a barrel-
attached to the rocks at the bottom or other solid | like glass sponge of Antarctica

objects. However, their larvae are able to move. is more than a meter tall.

Body Structure

. The animals are made up of many cells, but there is no tissue organization and have no
organs.

They lack symmetry.

In most sponges, the body wall is formed of an outer layer, pinacoderm, made up of cells
called pinacocytes and an inner layer, choanoderm, made up of flagellated collar cells
called choanocytes. Between these two layers is present gelatinous mesenchyma, which
may contain amoeboid cells and spicules or spongin fibers.

o There is single cavity inside the body, the spongocoel. In most sponges, it may be
divided into flagellated chambers or canals, lined by flagellated choanocytes.
. The skeleton is in the form of variously shaped needle-like structures called spicules.

These may be calcareous or siliceous. The bath sponge has a skeleton of spongin fibers.
The skeleton is present among pinacocytes and provides support. Spicules are also
present around osculum and ostia.

Body Systems
. There are no respiratory or circulatory systems.
. There is water vascular system, which is made up of numerous pores present in the body

wall. The pores, through which water enters the body are called ostia and pore through
which water leaves the body is known as osculum (main opening).

. There is no definite nervous system, however neurosensory and neuron cells are
probably present, which seem to coordinate the flow of water.

Feeding and Excretion

o As sponges are sessile, so they depend unon food coming 0" rr em Auong Nm MAEEOT
currents brought about by movement of 'flagella ot (hoarocy ies: Thi Is Sielirdes ’small
animals (zooplanktons) and-nlants (rhyrq,.anx ‘or), \waichy cong titute, about 20% of their
food. 80% of their food' consisid ¢f (dirital |ornanit \partisies. | The food enters the
spongorogithrough ostiae. It is ingestec, )y ths fiagellsied cells, the choanocytes.

. The waste! pralnuJe ettiier) ¢ |ffase\Q It 'ni-th<"sponges directly through the body wall or
flow out '[PIOU',]‘I csulira.

Reproduct an’ o
Spangesrepi ncluce both asexually and sexually.

T NI ' we.iisexual reproduction in sponges is by budding. The buds may be external or internal.

The internal buds are called gemmules. Both types of buds develop into new sponges.

. Some sponge species reproduce sexually. These are mostly hermaphrodite, mostly
protandrous i.e. male sex cells develop first. In some sponges, the sexes are separate.
Sperms released in water are carried to the egg by amoeboid cells. Fertilization occurs in
mesenchyma and zygote is formed. The embryo development includes blastula and larval
stages.
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Chapter— 10 Kingdom Animalia

Examples ‘
Examples of sponges are: o g» . d
. A : : s & g
)] Sycon: It is a typical marine sponge. X o PR HRAY
ii) Leucosolenia: A sponge that consists of group of 4 & O &

erect branches. _ ~ AT
iii)  Euplectella: It is beautiwul! ans; tielidats spong? |
made L (01, glassy fiamewark: Ii s, carimarily
called Velis 'Flowar Baskat. —
iv)  Spongillal it it Frest watsr frorige.
Importarce 15

Fig10.4 Sycon.

The rkieleton of sponges have long been used by man mostly for washing and bathing.

/") 'They have great capacity to absorb water. Thus they are used in surgical operations for
absorbing fluids and blood.

o They are also used for sound absorption in buildings.

° The best commercial sponges are found in the warm waters of Mediterranean Sea.
Describe the general characteristics of phylum porifera.

10.8.1 Phylum Coelenterata / Cnidaria Diploblastic Animals

Introduction
The name Cnidaria has been given to this group of animals due to the presence of special
cells called cnidocytes. These cells give rise to nematocysts (the stinging cells), which are
characteristic of this group.

General Characteristics

Habitat
The coelenterates are aquatic, found both in marine and fresh water.

Size
The coelonterates range in size from microscopic Hydra to macroscopic
Branchioceranthus, a hydrozoan polyp that may reach two meters in length.

Body Structure

o Cnidarian have double layer organization and are therefore diploblastic having tissue
grade organization and have organs.

o During the development, two germinal layers are formed. Outer layer is-ectoderm. aiic e
inner is endoderm. — [ [~2\ (|
. Ectoderm forms outer covering and some €lls of this fayer. ir; most dnimals giva-rse to

nematocyctes. Endoderm becomes specializeq fér digestipr, of ¥aod. Betieen the two
layers is a jelly-like mesogled. FaR\RSRI\RR=ND)

o In these-aﬁi'mals,xthfrc iz onty 9ne cavity/which-serves as digestive as well as body
cavity. Fhis cality-is alled ga._;%r&a;_mlar Cavity or enteron and opens to the outside by
only on¢ apznirg the, noyttl. 'Sc the animals of this group have sac-like digestive cavity.

o _—The moytlt | is, murrdunded by a series of tentacles. These bear stinging cells or

[ oheimigtéaysis, which are organs of defense and offense.

e These animals are radially symmetrical.

. Many colonial coelonterates such as corals produce a hard exoskeleton formed of
calcium carbonate (CaCOs). It is secreted by epidermal cells that take lime from sea
water. The skeleton of coral is responsible for formation of small coral islands or large
coral reefs.
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Mode of life Style
Most species are sessile, for example hydra, obelia, sea-anemone and corzals, WhllF athier,
are free living and motile e.g. jelly fishes etc. 8
Many live as solitary individuals e.g. Hycdia jelly fishes and'saa ‘s PAOKES &1C q' ie a
large number are colonial e.0. phyzalia, veltzlz dtc,
A colony is an aggregatlm Of i lm imdualsor ALoHs th A P arferm different functions for

the coleny
Presence of L"'_‘IC'S . i
Cnidarign ‘are 'fourd! in tivo! basic |orms the polyps Types of zooids
andithe meiusie, which are called zooids. Some of the colonial members

¢ | Pl ale-Lyfindrical animals, which in most cases | have upto five different types of
'|%_| ‘@e nutritive in function, hence named as | zooids  performing  different
gastrozooids. functions for colony e.g. Physalia
. The medusae are umbrella-like in form. These are | (Portuguese man of war).
free swimming and are involved in sexual
reproduction as they have gonads.

Body Systems

o The nervous system is in the form of a network of neuron cells forming an irregular net
or plexus in the body wall. There is no central nervous system.

o Digestive system is sac-like.

o They have no specific circulatory and respiratory systems.

Feeding

The coelonterates are carnivores and feed upon small organisms, which come into contact
with them. These organisms are immobilized by nematocycts and taken into the digestive
cavity as food, which is then digested and then distributed by diffusion.

Reproduction
In coelenterates, reproduction takes place by asexual as well as sexual means.

. Hydra reproduces asexually by the formation of buds on its surface.

. Obelia reproduces both asexually as well as sexually. It has a kind of zooid known as
blastostyle, which gives rise to individual zooids called medusae by asexual method. The
medusae when released in water develop reproductive organ, which gives rise to gametes
that unite to form zygote from which Obelia colony is again formed.

Alternation of Generations
The life cycle of coelonterates is characterized by the presence of -alternation i
generations. There are two generations, one reproduces by sexual mzaj S.and the r»tnen nv'
asexual means. Both generations are diplgic, Often the-gwvo L.t"]Ei "tlf')l"a consigtan i dnie
free-living and one attached stage; |herefLre cse»(ual gan\rctmn and sevuai-generations
alternate with one another.| This i iown asalier natinn' of gereraticng e.g. Obelia.

10.8.1 (a) Polymer phlsm A Charadtzristic i-raiure ov Coelenterates (Cnidaria)

“The bceurrence” nt strudt. 1ra‘ly\Q d hn(‘,lunally more than two different types of
individyalj; b Cal ea Z. )oid vn.hl 1 tire same organism is called polymorphism.”

For exampif: 1

1,0 J':'T'|n h

. | " . .. - .
Wi "Reeding individuals (zooids) are gastrozooids.

0 Asexually reproducing zooids called gonozooids (blastostyle).
Free-living sexually reproducing zooids called the medusae.
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Examples

The common examples of coelonterates are:
Hydra: A freshwater coelonterate. It exists

only in polyp form, therefore altf-r'r.atlon pf

generatlon IS absent.

Obeliaz#A\ narlnp coelonteras thai e%hlb.t-.

alternation bf Jendrétion, | :
Aurglia (Jelly ‘|.-‘h). “h2 polyp is reduced and
Irecy saw is<dominant in jelly fish.

Actinia (Sea anemone): The body consists of
polyp only. Enteron is divided by large
partitions called mesenteries.

Madrepore (Corals): The body is covered

Anemone

Fig 10.5 Coelenterates (Cnidarians)

with hard calcareous skeleton formed of calcium carbonate. The skeleton forms large

coral reefs and even small islands.

10.8.1 (b) Coral reefs
Corals are formed from the secretions produced by specialized polyps that are present in
certain coelenterates. These polyps become covered by stony cups due to hardening of
their secretions. From the mouth of stony cup a polyp can pass out its tentacle for the
purpose of feeding and withdraw itself when not feeding.

Most such coelenterates are colonial. The stony network or mass of such coelenterates are

called corals.

Living polyps are found on the surface layer of corals whereas underneath the mass are
dead stony structures only and there are no polyps inside.

The stony masses that are formed in this way are
called coral reefs. These are mostly formed of

calcium carbonate (lime stone).

Coral reefs are found in the coastal waters of
Florida, West Indies, East Coasts of Af: "-‘!}a, '

Australia and Island of Colal! Sea

Importance .~ 1

i)

Corals &7¢ nam s »Urcﬁ (,f chall» Ln\d\“'".estone

Living place for sea life
The corals because of their massive
structure, they serve as Ilvmg place for
1

a variety of seallfe N g 1

[ . W SN

N |

0 UESIONRELATED TO ABOVE ARTICLE]

," "!Ekfi_l_a.'n irrdetail the characteristics of phylum coelenterata.

What are Cnidaria? Explain the diploblastic origin and alternation of generation in

cnidaria.

What are Cnidaria? Explain the diploblastic origin and alternation of generation in

Cnidaria.

(Exercise Question iii)
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10.9 GRADE-BILATERIA

10.9.1 Triploblastic Animals-The Acoelomates

Phylum: Platyhelminthes-The Flatworms - [

Introduction v | |
These animals are commonly calleaas flat\: (0TI}

10.9.1 (a) General Characterlstl oS ~

Size

Their €izé rariges *.’rom fouy miilinnte rs'(lO miz-n case of Planaria) to several meters.
Mode of Life

o With, few exc=pt|nns Plb ,helmmthes are parasites, mostly Endoparasite (which live
inside thair ost,~The most common examples are Taenia solium (tapeworm), Fasciola
fiepatica (Tiver fluke) and Schistosoma (blood fluke).

Parasites are more common in tropics. In these species, movement is restricted. Some of
these cause diseases in humans.

o A few species are free living and found in freshwater, for example Dugesia (planaria).
The free-living forms are motile. They move by cilia present on their underside e.g. as in
Planaria.

Body Structure

o The body of these animals is soft and dorsoventrally compressed.

o These are triploblastic acoelomates.

. There is development of third layer, the mesoderm, which separates the ectoderm from
endoderm.

o These animals exhibit bilateral symmetry and body is unsegmented.

Body Systems

. Much of the space in these animals is taken up by a branching sac type digestive system.
The digestive system is poorly developed in some species or may be absent as in
tapeworms.

. The excretory system consists of branching tubes ending in bulb-like cells called flame

cells.

o A well developed nervous system is present in Platyhelminthes. It is in the form of either
a network of nerves or ganglia. The sense organs are present at the anterior end.

o Respiratory and circulatory system are absent.

Feeding

The parasitic species absorb nutrients from the host. The free-living species (Planaria)
feed on small animals and bodies of dead and decaying animals.
Reproduction o~ N (7
The Platyhelminthes reproduce both by sexual and asexual shs- of n'aprqduc"tiorf._x.. y
. Asexual reproduction is by fissior-in which the _ A e
animal constricts in the midile in=twg piecks, | | 1\ Y My ] : "*“’?s

each of whizch regenerates the, ml%lngran n A 2 s L2y

A _/ 1 ?’ﬁ 4 :

. The sguall‘ 4 rep.oduunn pe(lnq, we [ & Ty
, A

hermayinsedite §.6. \both | mare—and female ( i 2o

| T
repraductive, croans,_are-present in the same Planarians qi-t;;‘;‘vzrw-'-ﬁ‘)
P S

- dndividugl. _arvai form is sometimes present. B TN
N r'nplﬂs f""“ﬂmww;
~  The common examples of flatworms are: ik,. o,
i) Dugesia (Planaria): a free-living flateworm 5 : j
with a ciliated outer surface. ST i

Fig.10.6 Examples of animals of Platyhelminthes
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i)

i)

Fasciola (Liver fluke): It is an endoparasite in sheep and occasionally in human beings.
It has suckers used for attachment to host tissue. It completes its life cycle-in two hoqt° a
snail and sheep or man. It lives in the bile duct of its hosts. -

Taenia (Tapeworm): An Endoparasite of kuamans, A | /
Cattle and pig that completes its lite cycle in twc has.s -|ht ||1te mediate nust IS plg or
cattle.

The body i3, ribbon-like. and\ dividzd) inta_gegnients-calied proglottlds which contain
mainly. se¥ crgaiis, Timw eeqrrmm, «0| tinneto break off and are passed out from the
intesting al¢ngyyita faetes. | |

10.9.1 (h\ Aaptationis'for Rarasitic Mode of Life

LA+ =

o

6.

| el barasitic-Fiatyhelminthes have completely adapted themselves to parasitic mode of
liie'by the development of the following characteristics:

The epidermis is absent and there is formation of resistant cuticle for protection.

They have developed adhesive organs, such as suckers and hooks, for attachment to the

host.

There is degeneration of muscular system and nervous system.

The digestive system has become simplified due to increased dependence on host.

The reproductive systems are complicated and the ova are produced in huge numbers to
ensure continuity of the species.

The complexity of life cycle and presence of more than one host during the life cycle is
also an important parasitic adaptation.

10 .9.1 (c) Infestation

In Taenia (tape worm), the development of the zygote begins while it is still inside the
uterus of female. The last segments or proglottids and their uteri contain completely
developed embryo.

The fully mature proglottids break off from the body and pass out of the body of man
alongwith faeces (undigested waste).

The embryo inside the egg is round in shape and has six chitinous hooks. It shows limited
movement of contraction. In order to develop further, it must reach a second host, which
may be a cow.

The parasite remains embedded in the voluntary muscles of cow.

If an improperly cooked beef is eaten by a person, the parasite which has not been killed
begins to develop further in the intestine of man.

10.9.1 (d) Disinfestation

the narasite. |

Once the parasite has entered the intestine of man, it is difficult to rempsve |t “on*p.eu[v %

Care must be taken to cook beef properly before eatlng lt SO Lhet tﬂe.re |s .m chianca'ef tho
parasite entering the digestive system, |

If parasite has entered theri cirtain ix: "dlf ines are tuken ' e mpve |t Iis complete removal
is necessary.because if onliy nead ramizing IHSI 10 tive intesune it c&v grow into new tape
worm )meaqa'm“v - \ -

Besides w=atrpeny Vrith drugs 0|>)udn also give anema to the patient to fully remove

GRS |0|\| RELATED TO ABOVE ARTICLE

estribe the five characteristics of phylum platyhelminthes.

Explain the adaptations for parasitic mode of life in platyhelminthes.
Describe the parasitic adaptation in phylum platyhelminthes. How tapeworms affect
a person? (Exercise Question vi)
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10.9.2 Triploblastic Animals — Pseudocoelomates

Aschelminthes (phylum Nematoda) — The Round Worms - .
The name ‘Nematoda’ means ‘pointed ends’. The ammals mr“vdei 'ﬁ“ (s 'gro 1p ha e
elongated worm like body with pointed ends; - ¢ -
These are also called as round wormsg.

10.9.2 (a) General Characterlstn S

Size '

&

The nemt 2d2y range 'rr'Jn s QII mierhse sijic forms to some form reaching a length of
upto on? reter. -
Bodv Struciure

N 1T igy it bilateral symmetry. One end of body is anterior, however the head is not
‘1. ciearly marked and there are no special sense organs at this end.

o The nematodes are triploblastic.

o They are pseudocoelomates. Body cavity or pseudocoelom is derived from the hollow
space, the blastocoel, situated in the blastula and not from mesoderm. It consists of a
number of vacuolated cells filled with a protein-rich fluid which develop high hydrostatic

pressure.
o A fluid filled space is present between the body wall and alimentary canal. It provides
‘tube within tube’ type structure in nematodes.
. The body is unsegmented.
Roundworm
Body Systems N \
o The digestive system is in the form of alimentary canal wits-1; WO" 0|,Jemm S. . The Dperai-
at the anterior end is mouth and at-the pos'rel 10r °nJ is th( anus: Ir rahas.tic riesnatodes,
the digestive system is sim;Ji®. — Vo b
J The excretory system consists o twol I¢| ngltwlna.i’v .u"..lng ex:retory canals, which

unite at’ the qnterior end 't¢; 10{}1%{ snmle rmal That opens to the exterior through an
excreto y DI dn 'rho viehtral suria
. There is\a ‘rer'e, ring. Arcaiid the pharynx, which gives rise to dorsal, ventral and lateral
\ " nerve condsirunning throughout the length of the worms. The sense organs are in the form
Y |

, 1| "ol $ensory papillae present on the lips at the anterior end.

The circulatory and respiratory systems are absent. The gaseous exchange take place
through general body surface.

. Locomotion is by undulating waves of contraction and relaxation of muscles. These
muscles are arranged in four bands, two dorso-lateral and two ventro-lateral. The circular
muscles are absent, therefore the bending is dorso-ventral only.
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Reproduction
The sexes are separate. The female gonads are ovaries and these produce eqgs. The mah{
gonads are testes, which produce sperms. A larval stage is present initve live cyelq ¢

10.9.2 (b) Importance-Parasitic Diseases .
Round worms are important from *.re pornt of| viiew oflits rarasltee of vvmcn ihas a great
variety causing some veryserious :5eases-9 rnan ‘and plan’s. |
Ascaris lumbericoides _is ‘an mtr S. |m parosr € 0r =
man. Round worms are everywhere
The gensis Rhabyitis fortalnsiunerous species normally outdoors, where they play an
found in\soil; organic mafter 2r water and faeces of man | important role in breading down
or animals. | organic matter. A single rotting

Luh) | s Enterckits vermicularis commonly  known as | apple may contain 90,000

‘1% pinworm is cosmopolitan but more common in | worms. Billions thrive in each
Europe and America. Pinworms are parasites in the | acre of topsoil.
human caecum, colon and appendix. Their
movement cause intense itching of anus, inflammation of mucous membrane of colon
and appendix resulting in insomnia and loss of appetite.
Anyclostoma duodenale is commonly known as hook worm. It is a parasite of human
small intestine in Asia, North Africa and Europe. It is very dangerous because it holds the
villi of intestine and sucks blood and body fluids. During feeding they produce an
anticoagulant to prevent clotting of blood and after feeding leave the wound bleeding. In
children it can cause severe anemia and retard physical and mental growth.

QUESTION RELATED TO ABOVE ARTICLE

Describe the general characteristics of phylum nematoda.
Give the significance of phylum nematoda.
Give the symptoms for the disease caused by certain nematods. (Exercise Question v)

10.9.3 Triplobiastic Animals- Coelomates

Phylum: Annelida — The segmented Worms
Most of the worms with which we are familiar are included in this phylum. They are
segmented and commonly called annelids (from Latin word for ‘little ring’).

10.9.3 (a) General Characteristics

Habitat
Annelids may be marine (Neries), fresh water (stylaria) or found in damp soil
(earthworm).

Mode of Life

o Mostly are free living e.g. earthworm. —

o Some are parasites e.g. Hirudo (leech). — [

Body Structure - AR\ E N -

o The body is metamerically segmlnred Tne Looy be ,arr es d vr’ied trur‘,wersely |nto a

number of similar parts or segments:
The subdiyvisions may.he inaigat2al e,temal‘y Ly cowru,uons 01 Lne body surface and
internally: by sepid extendinyg yacross the, Coelein:
Howevir tHie Wgrious dydtenrts of'the'sody such as gut, blood vessels and nerve cord are
conf qudus, thratghout she-ength of body penetrating each individual segment.

e (. Hayl shaw bilaiéral symmetry.

Sk saey are triploblastic and coelomate.

They have true coelom i.e. the mesoderm splits into parietal layer, which lines the body
wall and visceral layer which covers the alimentary canal. The space between the two
layers of mesoderm is coelom, which is filled in by coelomic fluid, which serves as
hydrostatic skeleton also.
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Body Systems

The annelids show specialization of body structures. The organ systems are well developed.
Digestive system is in the form of alimentary canal, which is dividzd/:nta,distinit pers.
each performing a specific function. It has-tvo openings; the,moulhlat-the anteric i
and anus at the posterior end. fije mcutn s, cverauing by "a lobed _siructure, the
prostomium. In parasitic fpecies.ta& digestive, sydtem s ptorly'derse oped.

Excretion takes place hy' specialized | structuies cailed niephridia. These are ciliated
organs/presert ia-€ach segrentinthi body cavity.

A well de/elopadicentral rigrvouz-sysiem is present in annelids. It comprises of a simple
brair, and a 'solidl doubke,-angitudinal, ventral nerve cord. Nerves arise in each segment
{rornithe inerve-caia.

They' tiave closed circulatory system (annelids being first group of invertebrates
developlng closed circulatory system). It is a system in which a circulatory fluid called
blood flows in a network of vessels known as blood vessels. It transports gases and
nutrients.

The respiratory system is absent. The exchange of gases is by diffusion through the skin
into blood capillaries. The skin is kept moist by mucous and coelomic fluid.

The body wall contains muscles, which help in locomotion. The muscles are of two

types:

a. Circular Muscles: These are arranged along the radius of the body.
b. Longitudinal Muscles: These are arranged along the length of the body.
Locomotion

The locomotion is brought about by the interaction of muscles and hydrostatic skeleton.
Contraction of circular muscle produces a pressure in the coelomic fluid that forces the body to
elongate.

Contraction of longitudinal muscles produce a pressure in the coelomic fluid that would
cause the body to widen. (Muscular System)

The organs of locomotion in annelids are chitinous cheatae or setae embedded in sacs
(earthworm) or parapodia present in the body wall e.g. Neries. The chaetae are absent in
leech.

Reproduction

Importance

SEeXes are separate.

Aing-end \,.uurnlng of the soil is brought

The common mode of reproduction is sexual.
Most annelids (earthworm, leech) are hermaphrodite.
Some annelids (Neries) are unisexual i.e.

Fertilization is external and a free-swimming Earthworm
trochophore larva is produced during the Ilfe
cycle. i
Burrowing activity of eaithweaim, permits
greater ncnefratlon ofair\intd theé soil, \and |
improves' drairage capd,lt/ of %héQ)ll itals0™
enable the frodts [0 g.ow d")v\ nvvard through
the snil mort eas |I3 -

abou'u when earth containing inorganic
particles is brought up to the surface from
lower regions. Fig 10.7. examples of animals belonging
Earthworm is perhaps more active segmented
worm in churning the soil, therefore it is
commonly termed as natural plough.

tophylum Annelida
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Classification
Phylum annelida comprises of three important classes:

1. Class Polychaeteae. A
2. Class Oligochaeteae.
3. Class Hirudineae.

Class Polychaete -
These have a\ disiinct fleac aegmn Wi th e, 28 and structure known as palps and tentacles.
Sexes are L_sugfly.sxpc ratel The organs of locomotion are parapodia. They are mostly
i ic (méring)!
E_)Jr;ng development these give rise to a trochophore larva. Important examples are Nereis,
Chaetopterus.
Class Oligochaeta
These animals have internal and external segmentation. Organs of locomotion are setae.
Head region not prominent or distinct. They are hermaphrodite (bisexual). No larva
formed during development e.g. Lumbricus terrestris, pheretima posthuma and other
earth worms. They may be terrestrial or aquatic.
Class Hirudinea
They have body with fixed number of segments. Each segment has additional circular rings
or markings called annuli. They do not have organs of locomotion and move due to the
contraction of their body and with the help of suckers. Mostly hermaphrodite and
trochophore larva is formed during development. They are aquatic. No distinct head is
present but leeches have chitinous jaws for making a puncture in the skin of the host. They
also have an anticoagulant secretion which is passed into the wound to allow smooth flow of
blood into its digestive system where it can be stored for a long time e.g. Hirudo medicinalis
(medicinal leech).
QUESTION RELATED TO ABOVE ARTICLE
Explain the general characteristics of phylum annelida.
Explain the various classes of phylum annelida.
10.9.4 Phylum Arthropoda — Animals with Jointed Legs
They are commonly called arthropods or jomt -footed anlmals (arthrr,o 4

9

!c ntod 4 JU(S — '

feet). .- S SRR I i

o This phylum contains more-gpecied. tkan ary of ! er piwyl Im. _

o Insects (cockroaches, grasshcnr ers, bLt er Fllns r1o;:,mtm <Vare mccf common arthropods
ontheeam ' x\

Similarities with An wllds 1
ActlifopGds, are .)e_ue. =d 10 have common origin with annelids because both have some
% fomion ‘sharacteristics such as

AR Segmented body.

. Appendages.
. Cuticle.
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10.9.4. (a) General Characteristics

Habitat
Arthropods have exploited every type of habitat on land and in wate;- e aguatic Cpe |=s
include both freshwater and marme Mzny of these~can. fivvl hfre ore ViSi dii

periodically.

Body Structure / \ b

. Arthropods-are structurally \armb e.| some, arg.worm-lixe e. g cc.uupedes while others
are flying insactesvich the Hndy dividec mto rfisdinct regions, head, thorax and abdomen.

o The boiy'i$ stembrited. Fa,a SegMEIIS attached to its neighbor by means of a modified
port-f)n of l,,UtI( e, Wiy icn s sthin and flexible.

. (] fiey possesdiciiied appendages which have been modified for specialized functions.

b | e, wody is covered with waterproof chitinous cuticle secreted by the epidermis. It
- forms an outer covering acting as exoskeleton. This cuticle is light in weight and is
formed chiefly of chitin. It provides surface for the attachment of muscles, which help in

locomotion.

o Coelom is not present as main body cavity. Instead a haemocoel has developed. It is
reduced coelom and communicates with blood vascular system.

Body Systems

o The digestive system is in the form of alimentary canal with two openings, the mouth and

anus. It is divided into different parts each performing a specific function. The food
comprises of small plants and animals.

o A well developed excretory system comprising of Malpighian tubules. The nitrogenous
wastes are excreted in the form of solid uric acid.
o A highly developed nervous system is present. It consists of paired ganglia (simple brain)

connected to a ventral double nerve cord. A ganglion is present in each segment. Nerves
arise from these ganglia. Sensory organs are usually a pair of compound eyes and
antennae.

. Most arthropods possess an extensive tracheal system formed of air tubes called trachea
for the exchange of gases. Main tubes open to the exterior through openings called
spiracles. Aquatic arthropods respire through gills.

o The blood circulatory system in arthropods is unique. It is open circulatory. The blood
flows in the body cavity bathing the tissues of the body. However, there is a primitive
heart and a main blood vessel. Blood is colourless as it is without hemoglobin.

Locomotion
The arthropods exhibit active and swift movements. They swim, crawl or fly dependent o
upon the habitat, they occupy. The organs of locomotion are palred annr.udagﬂs ana=ssmie, |||
case in paired wings also. _ . -

10.9.4 (b) Reproduction and Life History_ a1\ s
The sexes are separate. -The testes ara* 0| /.mas Cieldos |

produce sperms and eggsr=spec*.st|y [ () y o '7 .
10.9.4 (c) Metamariphosis.__ - \ A ‘@T
Life histdry, (0f~ lr.sect~ e Ekkcra‘tcr'zed by ﬁ _ Woodlouse
metamcrpm)Sh(n \e1a = (hamn nrofph = form). 7 )
_ Metamorphdsiy \is) an- abrupt change of form or N

siiLqture during e life cycle.

morphologically distinct stages in the life cycle; the
egg finally develops into larva, which is converted
into pupa that finally develops into an adult.

o In some primitive insects, the metamorphosis is incomplete. The larva resembles adult
and called nymph or instar. It lives in the same habitat as adult.

Fig 10.8 Example of class crustacea
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10.9.4 (d) Classification

Phylum arthropoda is a large group consisting of great variety among them., Some of s, | (
important classes are as follows. ~ [

1. Class Crustacea

Some of their important features ars: ' e IR R

These are aquatic and havz Gills foi °sp|rar|orﬂ 1N

On dorsal side of the cepl: aIntHOta< e axbsirelesn i in the forrr 'of carapace. In the
exoskeleien, the deposition of'saits in agdition ta Ciiitin makes it firmer.

The app,ndauas arem odn‘ ed ior cartiingtood,  walking, swimming, respiration and
reproduztinn.

Caelpmis .edu adard hemocoel is present.

HHeaql ins-two pairs of antennal appendages, one pair of mandibles (jaws) and two pairs
er maxillae.

Sexes are mostly separate.

Examples are:

2. Class Insecta

me © o o

3. Class Arachnida

xamples are

Daphnia, Cyclops, Crabs, Lobsters, Prawns, Wood louse etc.

This is the largest group, not only of
Arthropoda but of all the animal kingdom and
has great variety. Insects are found |, bica
everywhere, many show social behaviuor. s
Some of their important features are:

Body is divided in three regions, head,
thorax and abdomen.

The head is vertical to the body and jaws are
ventrally placed.

There are a pair of antennae and compounds
eyes on the head.

The thorax has three segments in which are
present three pairs of jointed legs and in
many one or two pairs of wings.

Abdomen has varying number of segments.
Brain is formed of fused ganglia and double ventral nerve cord is present.
Sexes are separate and animals are oviparous.
Metamorphosis takes place during development.

Dragonfly

Fig.10.9 Insects

Dragonfly, Mosquito, Butterflies, Moths, Wasps, Beetles
etc.

Some of their important feafuresa._.. ) TRREY
Body has the anterior segmients-thal are “fuseil io; W
form a coruined cep_h:!othomx LT
With danihe lothurax, ‘syme|strustuias, arg preseri i.e.
a pair ¢t mptr‘daqes alledchiericciae with claws, k
two pairs as\pedipallis and-iour pairs of legs. Fig10.10: Arachnids
THare are npariterinae and no true jaws.

\ '_/'A':')dun.cn'may be segmented or unsegmented with or without appendages.

Respiration is by gills, lungs or special structures called book lungs.
Excretion is by malpighian tubules.

Eyes are simple.

Sexes are separate.

They are oviparous (lay eggs) and there is no true metamorphosis.
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Examples are:
Scorpions, Spiders, Mites, Ticks.

4. Class Myriapoda [
Some of their important features are: e [ | )
° The body is divided into large nuraber of cagmiznts, eacn ra\|n1 ana'r ot .c‘gs.

. A pair of antennae and a pan of e/os 'S prﬁs=n L on'he aa
Examples are:- .

Centlpt:’\s Millipedes étc. |
i!i\ DNRELATED TO ABOVE ARTICLE

(z1v2an acca n: ef1he major groups of Arthropods. What is the economic importance of
| | irsecks® - (Exercise Question vi)
1024 (e) General Organization of Arthropods
Arthropods have characteristics of higher forms such as bilateral symmetry, triploblastic,
coelomic cavity and organ systems and have reached the peak of invertebrates’ evolution.
Similarities and Differences with Annelids
Similarities of arthropods with annelids are segmented body, presence of cuticle and
appendages.
Differences of arthropods from annelids are that in them, there is no metamerical
segmentation, organs are not repeated in each segment and there are jointed appendages.
Main Achievements of Arthropods
Two main achievements of arthropods are:

i) Chitinous exoskeleton
i) Locomotory organs
i) Chitinous Exoskeleton

Chitin is non-living, non-cellular and secreted by the underlying epidermis. It is a
protein-carbohydrate compound. On the outer side, there is waxy layer.

In some Arthropods, chitin is soft and flexible while in others it is hard.

Main functions performed by this structure are:

. Protection.

o Serving as lever for the movement of muscles of jointed limbs.
o For biting and crushing as food (as present in jaws).

o Forming lens of the compound eyes.

o Forming copulatory organ and organs for offense and defense.

In the young Arthropods such as insect larva, chitinous exoskeletonyis shed Trom time *o,'
time to allow the growth of the larva. This Firocess. of seeading, of lesl OoKﬁntLr‘ s.caléa
moulting or ecdysis.In short the r*xgskelm nnl, ¢ ‘chitinin the Althrc poa‘s iti"one of the
primary factors in the success of “".uor)or*o as it halps Hiern {n.2 dapt to a wide variety of
habitat. AY
ii) Locontathry Orgms L™ \
Each scmitg tyi, |caI|v S prcw idbd with a palr of jointed appendages. But this arrangement
_is-oifen medified with-00th segments and appendages specialized for different functions
5 il Ffenent habitats. However, in all kinds of habitat the jointed appendages provides an

WA esficient means of locomotion, offence and defence and also help in reproduction.

10. 9 4 (f) Economic Importance
Man and insects have been at war for the same food and same place to live in. Out of all
arthropods, insects are of great importance to mankind because of their harmful and
beneficial aspects.
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1. Harmful Aspects

Acting as Carrier for Disease Causing Germs
Many types of mosquitoes, flies, fleas, lice and bugs transmit disease ‘causiny or ;ml 1hs
to man and domestic animals. Some of the #iigst familia=exampias‘a‘e as foil O\i/5

o Female of genus Anopheles mosquitc transmits Plasmccjum thet causes maiaria in man.

o The Tsetse fly of African \couries [transmils Trypmo oma, thel cause of sleeping
sickness-anaiskin diseases, Somesspecies of Trypannstina cause diseases in cattle also.

. The combn' Fousafly dar. |°s i lsease_-| ausing organisms to contaminate food and cause

cholera, hepatitis etc

Food-Spcilaye

_ A rumioze-0tinsects lay eggs on fruits and other commercial crops such as sugar-cane,

'|%_ ] ‘waize, and cotton and also on vegetables etc. The larvae of these insects damage fruits
and the crops resulting in economic loss to farmers.
The locusts that move in large numbers from country to country cause damage to
standing crops and other plants.

2. Beneficial Aspects

Some of the useful insects are as follows;

Honeybee provides honey and some wax to man.

Silkworm provides us silk

Some insects are predaceous on other harmful insects.

Some insects are scavengers and they eat up dead animals and vegetable matter.

Insects’ larvae are source of food for fish.

State the general characters of Phylum Arthropoda and discuss the classification &

economic importance of insects.

Explain the economic importance of insects.

Give an account of the major groups of Arthropods. What is the economic

importance of insects? (Exercise Question vi)

10.9.5 PHYLUM MOLLUSCA (L. Molluscus — soft)
The phylum includes over 50’000 living species and is the second largest phylum of
invertebrates. Giant squid is the largest invertebrate animal. These are also called as ‘soft-
bodied animals’ or shelled-animals’.

10.9.5.(a) General Characteristics

Habitat -

Molluscs are widely distributed. Some groups are eXC|UQ|VC1y aqu At freshuc ter. ¢r

marine e.g. cephalopoda. Others mclude fer! estrla' ol ma'" (.awd n ;u} 'iwln“ iri-mioist

places mostly. y
Body Structure 7 ) \ -
Molluses, SNCw a great vai I|ety of form bt al! are szt on the same baS|c plan.
. They aretr iplh ')|8of’C cnenmt“os\\mth bifateral symmetry.
. Body isisoftaric, unsngmn eas
o -~ Bury can bt diviged into head, a ventral muscular foot and a dorsal visceral mass
N M "_&dni_e_ir.i:ng most of the internal organs.
“e "~ The body is covered by a glandular epithelial envelope called mantle.
o Mantle secretes a calcareous shell. The space between the shell and mantle cavity
contains gills in some animals.
o In the mouth cavity of many molluscs, there is a rasping tongue-like radula provided with

many horny teeth.
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Body Systems ;
The body is highly organized with complex digestive, resplratory, CIYCU'&*""V excrefoiss |
nervous and reproductive systems. = | [~ )

. Digestive system consists of gut with two dnenings, ¢ mth andanus! | ”

o The excretory organs are paived nephridie.” | Vol

. There is open circulatory fystem fexcupt \roup, cep: .aloaeda Ihe selom is divided into

sinuses; or\ bioed-spacss. deart“numps .tl'.I_P hiood into the sinuses. A blue coloured
respirat )ry'oigme[}t hempc/anintis-srgsent.
o Gasgzpuy, exthange is Ly gills mostly. In some cases such as snail, the mantle cavity is
~gervertad intsa lung.

U ' Nervous system consists of three pairs of interconnected ganglia present in the head, foot

and body regions.
Locomotion

The organ of locomotion is a muscular foot, however in many species the movement is

slow. The others are sessile i.e. unable to move.
Reproduction

Sexes are separate. Trochophore larva develops ™Mvussel

during embryological development. ‘Q:“%h
10.9.5 (b) Classification Land snail

The molluscs are classified into six classes. The

major classes are: Slug

i) Gastropod
Some of their features are:

. These are asymmetrical. ( A

o Their body is covered with usually single coiled ;
shell. The animal can withdraw itself into the wm,s,,,,,, / Ompm
shell. ) ) ) ) Fig 10. 11 Example of Molluscs

. Both aquatic and terrestrial species are included
in this class.

o The aquatic species have gills while in land forms the mantle cavity is converted into
lungs.
The common examples are: -

. Helix aspersa, which is commonly termed oarden snall 5] | H_ A \ A

. Limax (the slug) A= VAN WA T

ii) Bivalvia (Pelecypoda) T\ = / —~ (L 0Ly T
Some of the:r features are: |\ \ [/ / o " '

° These \n,smal e, thaLc'ra*I fs mha\*rl ‘a ang aquatlc

° The bony S\ Ia*era'l; CﬂmpheQS“d '

o _ [ady is| \er'closen. by-iwo pieces of shells hence the

= ,I-'-..'ﬂlulT(_ libvaives. _ Loligo (squid)
'-._':L Y hei/ respire by plate-like gills. The giant squid is the largest

invertebrate animal reaching a

The common examples are:
P length of 15 meters (almost

* Mytilus (marine mussel) 50 feet), including tentacles
o Anodonta (freshwater mussel) or arms.
o Ostrea (oyster)
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iii) Cephalopoda
Some of their features are:

o The members of this class are bilaterally symmetrlcal Wlth df)r<o »«Pm.al y fctte 1od
body. ¢ -

o All species are aquatic. _ !

. The shell is much reducediard intzmal./in n'o‘t casel, It is ebsent.

. The animgis'are hlchly d -

vmloreﬁ aiyd agtive.
The comnnn example(Ty —
o Sepia (cutilafisn) | \
10.9.5 (¢}.E:donomiic I'mipdreaiice of Mollusca
5 96rae fisaeis are indirectly harmful to man but most of them are beneficial.
armfus Aspects Octopus

The harmful - molluscs are slug and The brain of octopus is exceptionally large and
shipworms. _ complex for an invertebrate brain. It is
o Slugs are injurious in gardens and | enclosed in a shell-like case of cartilage and
cultivations. They not only eat leaves but | endows the octopus with highly developed

also destroy p|ants by Cutting up their capabilities to learn and _remember. In
roots and stems. laboratory, octopus can rapidly learn to

. associate certain symbols and can open a screw
o Teredo, a shipworm damages wooden cap jar to obtain food.
parts of ships.

Beneficial Aspects
o Many molluscs are great source of food for man in many parts of world. Large quantity
of clams, oysters and mussels are eaten in Fareast, Europe and America. Oysters are
regarded as delicacy.
Shells of freshwater mussels are used in button industry.
Shells of oysters are mixed with tar for making roads in America.
Shells in certain parts of the world are also used for making ornaments.
Some oysters make valuable pearls e.g. the pearl oyster.
QUESTION RELATED TO ABOVE ARTICLE
Describe six characteristics of phylum mollusca.
Explain the characteristics of various classes of phylum mollusca.
10.9.6 PHYLUM ECHINODERMATA- The Spiny Skinned Animals
These are also called ‘spiny-skinned animals’. There are over 5,000 known species of
echinoderms. i —
10.9.6 (a) General Characteristics N
Habitat & 5| [ Ao
They are exclusively marine and miest of 1heT‘_ are fo md at the poutem am*’g snorelines
in shallow seas. Most ~oe"|es _get, frée-living,) howcver some gre attached to the

substratum_... WYNAN]

Body Structure) | | — ~ O} \ S

. The bcuy rn‘) te flatierizdl r”\ Biscuit (cake urchin), star-shaped with short arms
(starfishy, ), ulpbitar! (sea utehin), star-shaped with long arms (brittle star) or elongated (sea

R Cerel nbe) :

TSR | '. ey are triploblastic, coelomate and exhibit radial symmetry.
“e! " Thereis a central disc from which arms radiate.
o Mouth is on lower surface (oral) and anus is on upper surface (aboral).
. The body is covered by delicate epidermis. The mesodermal cells develop a firm

calcareous exoskeleton. Because of its origin from mesoderm, it may be called
endoskeleton.
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Body Systems
The echinoderms exhibit low degree of organization.

. Digestive and reproductive systems are well developed with speC'aI!zeﬁ greans. ||

o Respiratory, excretory, nervous and circuilatory systems are Gaoily [davalopeaiiiti no
specialized organs. ~— A ' '

. In nervous system, there| i¢ ro, i_irair ‘iéwe\‘er é neive 1y is present around the
pharyngeal région A

o The mcéssuniGite riaraci eristic of eghiroderms is that a water vascular system is present

in theiriccelom, Iy is tomrlex system of tubes and spaces surrounding the mouth and
pazsipg intG the eérans and tube feet. Water circulates through these channels. Water enters
{nesel Canais through a sieve-like plate called madreporite present on the aboral body
surface.
Reproductlon
The sexes are separate and fertilization is external. The larvae such as bipinnaria and
brachiolaria are complex, exhibit bilateral symmetry and resemble those of chordates.
Regenaration
Regenaration (the ability to reform lost organs) is common among echinoderms
especially starfish, sea cucumber, sea lily, brittle star and sea-urchin.
Locomotion
Free-living species move with the help of tube feet. Each foot is a soft sac-like structure
present along the edges of grooves present in the arms.
Examples
The common examples are Asterias (starfish), sea urchin, sea cucumber, cake urchin,
brittle star etc.
Similarities with Chordates.
The echinoderms are comparatively simple in structure, organization and physiology and
deserve a place slightly below the annelid worms. However these are placed at the top of
the list of invertebrate phyla. This is because, there are a number of striking
resemblances, between the echinoderms and chordates especially to hemichordates. Some
of their resemblances are given below.
(@) There is radial cleavage during the development of embryos in both phyla.
(b) The blastopore forms the anus in echinoderms as well in chordates (Deuterostomes).

(c) There are certain common biochemical peculiarities among echlnoderms and chordates ™ [

e.g. phosphocreatin is present in both.

Brittle star Sea Urchin
Fig 10.12: Examples of Echinoderms.
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10.9.6

10.9.7

10.9.7

oaRrwdE

Moo ~No

(b) Echinodermata/Affinities

Echinodermata do not show close relationship to most invertebrates, but-they do_shzu
affinities with hemichordate. Both these have a number of comiGa ieatures/ @moira
which are the formation of coelom and retesiion of blastejore,as the itg for future dnus.
In both mesoderm is derived fqiTii the ceilselcse! jo ithe hlastopore Bath possess
mesodermal endskeleton ‘waere_as—the” szoskzleton i< ectodermall in orgin while in
invertebtrates the blastonor cgwvelops [1ito,mpuit:

The aboviresembiarices briween+wo privla < neither acciderntal nor due to convergent
evolutién 'but'arebecguse the twa-die closely related and both emerged form the same
(cormmen) ' ancestcr.| Exlirioderms also show very close resemblance with chordates
because hoili_kave mesoedermal skeleton, are deuterostomous, in both lower chordates
afd_eciiinoderms the early development is almost similar. That is why they have been

placed closest to phylum chordate.
QUESTION RELATED TO ABOVE ARTICLE

Describe general characteristics of phylum echinodermata.

Phylum Hemichordata

Itis a group that is present in between echinoderms and chordates.

Hemichordates have a combination of both invertebrates (echinoderms) and chordates
characteristics. Hemichordates, echinoderms and chordates belong to the group
deuterostoma.

Because of their close relationship to chordates, these animals are also called as pre-
chordates.

(a) General Characters

Soft bodied animals which are worm-like.

Body is divided into an anterior proboscis, collar and trunk.

Body wall is made of unicellular epidermis with mucus-secreting cells.

Digestive tract is straight and may show variations.

Coelomic cavities correspond to each of the three body regions. Coelomic pouches are
also present.

Circulatory system consists of a median dorsal and a median ventral vessel.

Respiratory system is composed of gill slits forming a dorsal row behind collar.
Excretory system has single glomerulus connected to blood vessels.

Nervous system has a sub-epidermal plexus of cells and fibers.

xamples

The common examples of this phylum are Balanoglossus and Saccoglossus.

Collar .
Atrial pores J Mouth  Proboscis

7T el o A e — -
"‘iog,"‘%‘”ﬁdﬂ'; )

N 5 &

S L
N 77

Fig. 10.13 A Balanoglossus and Saccoglossus
QUESTION RELATED TO ABOVE ARTICLE
Describe briefly phylum hemichordate.
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10.10 PHYLUM CHORDATA _

. This great phylum derives its name form one of the few common characterlst.ba of the-gire
— the notochord. =

o This structure is possessed by all members o1 trﬁ ohyl i mtm. i tire farval o emoin VOITiC
stages or throughout life.

. The notochord is a rod-lite 'sem; rlgul bocy cf Jacm Iatﬂd ‘cells|which are filled with

proteinaCauus, materiei which extends ir 'most.cases the length of the body between enteric
canal anzitie dorsal notlow pentral.nerssus System.
. Its primary| purpose i ta stpport and to stiffen the body that is to act as skeletal axis.
It.szems thet'the sndoskeleton is the chief basic factor in the development and
sfieciarization of higher animals.

«/ = The animals most familiar to us belong to the chordates including man himself.

o The chordates show great variety and inhabit all kinds of habitat. All chordates possess
three basic characters which are as follows:

1. As already mentioned all possess the notochord.

2. All chordates have central nervous system that is dorsal in position and is hollow.

3. All chordates develop paired gill openings in embryonic stage. In some these are non-

functional, while in other they are functional for some period in their life history e.g.
frogs etc. in still other these are functional throughout life e.g. amphioxus, and fishes etc.
CLASSIFICATION OF CHORDATES
Chordates have been divided into lower chordates, e.g. Amphioxus etc. and higher
chordates which are the vertebrates in which the notochord is replaced by the vertebral
column and a bony brain case cranium is also formed due to which they are also called
craniates. Phylum chordate has been sub divided as follows:
10.10 (a) Protochordata (Acrania) (Lower Chordates)
i) Subphylum Urochordata
Notochord and nerve cord are present only in free-swimming larvae. Adults are sessile
and enclosed in a covering called tunic. Therefore they are also called tunicata.

For example Molgula.
Table 10.2 Cla55|f|cat|on of Phglum Chordates

hylum Chordata

I
| |

Acrania Crosi . Py )
(No Cranium) e S TAR U |‘- prc at) | N e
Urochordata - i—epha’ockyrilat: _. 1 | ' YVerlebrata
A/ -
LI I \\ ! | I |
&k i N " | N, g ommsge: ) ‘
ilartarea Ascidiageal "I thaliacta --0' B;ﬁ;‘fﬁ;::::}ma Super class 515'P9r CIZSS
.. Dikbpleuta ! e.d. Ascidia e.g s Pisces etrapoda
e.g _..ll\ I.;r._eur::a €. 'L_:C.lt_ld a5 Salpa (Amphioxus)

TN ) - Cyclostomata Chondrichthyes Osteichthyes

[ ! | I
Amphibia Reptilia  Aves Mammalia
i) Subphylum Cephalochordata
Notochord and nerve cord extend along the length of the body and persists throughout life.
For example Amphioxus.
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Nerve cord
Notochord

Segmental muscle

Pharynx \uth

gill slit]
@m

Explaw tm ciassifizadian Ot cho.uafa
10.10. (b) 1ib-phiviurn’ Ver ebrdta (Craniata) (ngher chordates)

J 1r, graln.riciudes animals, which have cranium enclosing brain and vertebral column.
J | NN ' h iscustomary to place vertebrates into two super classes;
At ) T Pisces (Fishes), which are strictly aquatic forms.

2) Tetrapods (Four footed), which are mostly land dwelling.
Vertebrates may be divided into amniotes, having foetal membranes (reptilia, aves,
mammals) and anamniotes, without foetal membranes (amphibia and pisces).
10.10.1 Superclass Pisces
This super class includes three important classes;
o Cysclostomata
o Chondrichthyes
. Osteichthyes
10.10.1 (a) Class Cyclostomata
This class includes most primitive fishes, which are also called as jawless fishes.
Characteristics
o Body is long, eel-like.

o Scales are absent.

o There are no paired appendages.

o There is cartilaginous skeleton.

. There is ventral suctorial mouth.

o Heart is with one auricle.

o There are six to fourteen pairs of gills.

. Digestive system lacks stomach.

o Sexes are separate in lampreys. Hagfishes are hermaphrodite.

o Fertilization is external and long larval period is present in lamprey. =

Examples o ,;:_.1' v L
This group is represented by lampreys and hagflsh RN I e “ A i

‘1.-_,_,.3 __::_-

. e .."\.:'I._I \._.'\-] | LY J LA |
S Fig 10.15: Lamprey
10.10.1 (b) Class Chondrichthyes
Fishes present in this group have cartilaginous endoskeleton, so also called as

cartilaginous fishes.
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Characteristics.

J Body is fusiform. e
o Mouth is ventral and olfactory sacs are not connected to mouth vify'..'* <A ) (
. Placoid scales are present on body. Y . W[ -,

. Endoskeleton is entirely cariilaginaus. 15

o There is J-shaped stomach in me,t V3 <ys en

) Circul LGy syster ey mcry pah\sf aortic a ches:

. Respiraiicn is: Ly mearis of 5.7 pairsLiyills.

. Thera is\ng swirn bladoei—

.. J | \$nses are separate.
| “They may be oviparous or viviparous.

‘Examples

Most common examples are sharks, skates and rays.

o With the exception of whale, skarks are the largest living vertebrate reaching nearly 30-
50 feet in length. They are of economic importance. Most are highly destructive to
lobsters and crabs. In some parts of the world, they are used as food by man.
Commercially shark liver oil is extracted and used in medicine as a source of vitamin A
and D. Shark skin leather is used for making articles.

The skates and rays are bottom dwelling fishes. In these the anterior pairs of fins
(pectoral fins) are much enlarged and are used for swimming like wings.

o In sting rays, tail is long and whip like and has sharp spines, which can inflict very dangerous wounds.

. Electric rays have certain dorsal muscles modified into powerful electric organs, which
can give severe shocks and stun their prey.

Fig 10.16: Shark
10.10.1 (c) Class Osteichthyes (Bony Fishes)

Fishes present in this group have bony skeleton, so also called as bony flshnq )
Characteristics I P i
Following are the characteristics of bony figrigs. NN
They have more or less bony skelexon whn h ms epla ,ﬂd *h p carnftla(rlnu'c S’Keleton
Notochord may persist in par’rs 2t A Wi ]

Skin has-emicedded derrpa! scalles| which may/ ba ganuid, Qvesu.d or ctenoid. PIaCOId scales are absent.
Both t) nes| of fins 4. e. s:ng‘e, nad)éuq‘and paited are present. These fins also have fin rays
of cartlng 2or bon= \

L

xl.,-f.-' A

e __ Mollhi i t(“l’nl”l“ﬂ \Jaws are elther with or without teeth.
St J iR, sﬁlra 1211 iS by gills, which are supported by gill arches and covered by operculum.
'-{:Ln .| Aswim bladder is usually present with or without connection with the pharynx. This helpsin buoyancy.
. There is two chambered heart with one atrium and one ventricle. Blood has nucleated red
cells.
. Brain is present with 10 pairs of cranial nerves.
. Sexes are separate, gonads are paired and fertilization is usually external.
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10.10.1 (d) Adaptations to Aquatic Life

1.

6.

The major adaptations in fish for the aquatic mode of life are as follows: .

Streamlined Body - s
Their body is boat shaped. This tvpe ofi mdy offeriittle ‘rosislancs *'n W2 or-ile
swimming.

Swim Bladder ) -

This is=fund in most Garly fishes| extept-a feve—i may or may not be connected to
pharynx==1 is, mairily ‘a‘hyarodiatic.argariand can change the gravity of fish by filling
itself with'gas! The Tisi arl s float high or sink lower in water. The gases that fill the
swilr bladder are-citiier oxygen, carbon dioxide or nitrogen. These are secreted by the
ylandshresent in swim bladder. Fishes in which bladder is connected to pharynx, the
bladder may be filled by gulping of air.

Fins

There are two types of fins.

Paired fins (pectoral and pelvic)

Unpaired fins (dorsal, caudal (tail) and anal).

Fins help in swimming as they keep balance of fish in water.

Circulatory System

There is two chambered heart with afferent and efferent branchial system.

Respiratory System

In most fishes, respiratory organs are gills, adapted to receive oxygen dissolved in water
and remove carbon dioxide in water as the gills have network of blood capillaries.
Excretory Organs

Kidneys of fish are also modified for excretion in the aquatic environment.

COMPARISON OF WATER AND LAND HABITATS

ok wnE

Fishes are adapted to strict aquatic life. The group of ancient fish known as dipnoi
showed modifications of aquatic breathing system to meet the conditions of terrestrial life
by developing lungs. But this case is only and incident in the transition to land. There are
a number of differences between water and land habitats.

Oxygen is more in air than in water.

Dissolved substances e.g. different kinds of salts are present in water.

Temperature changes are more drastic in terrestrial environment.

A great variety of cover and shelter is provided by land habitat than aquatic habltat

As a medium water provides greater support to the body than air-, | [

There is a great variety of breeding places o Iandthﬂ iaters, ) | (o \o~""

N |

ADAPTATIONS TO LAND HARITAT.

In transition from aquatic ‘o0 fand Envi rhnmient lan m‘al ' 1ad ls {Jnuellgo modifications or
adaptahemtn cope-wWiii e akove conititicns, on 1254, This includes:

Develog=hent!\of skin for i ofeLf")\\a nainstdry conditions of land.

The eggs ¢filaii anima < are'pi ‘otected by shells from drying and mechanical injury. Size

o, 0T 20y isialsc larae'toprovide space for storage of food.
sy ¢2 \/cIOped lungs in place of gills, which could take oxygen from the air.

In connection with development of lungs, there are corresponding changes in the
circulatory system to take oxygen from the air.

For locomotion, paddle-like fins are replaced by jointed appendages modified for
walking, running, climbing and flying.

Sensory organs have become more advance and specialized.
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10 178Bony fishes

[ESKIDN & ‘—'*‘” TO ABOVE ARTICLE
Ex¢ilainithelacuatic miode of life adaptations.
F=xelain the various classes of pisces.

\ | 'Give the two major classes of the pisces and explain adaptations of aquatic mode of

life in fishes. (Exercise Question viii)
10.11 Super class Tetrapoda: These have 2 pairs of jointed limbs (tetrapods)

Amphibians are on the border line between aquatic and true terrestrial animals. Fossil

evidence from the Devonian period of earth history suggests that a large population of

fish belonging to the group lobe-finned (dipnoi) came to live in shallow fresh water.

Some of these crawled from one pool to another and therefore spent more time on land.

This gave rise to the group that we recognized as amphibians, which are the first

vertebrate to come on land.

Although amphibians have acquired certain characters enabling them to live on land but

at the same time they have retained some aquatic characters as the result of their

dependence on aquatic habitat. This double life is expressed in their name.

Structurally they are between fish on one hand and reptiles on the other hand.

In transition from water to land amphibians have developed certain changes.

o They have developed limb in place of fins.

o Lungs have replaced gills.

o Some changes occurred in skin.

o Circulatory system has been modified for lung circulation but it retained link with gills

and digestive system in correspondence with aquatic life.
Because of their dependence on water, they are not a very successful group of vertebrates
and are confined to areas only where they can find water or moist conditions.
10.11.1 Class Amphibia
Characteristic Features
The characteristic features of amphibians are: : ;
1. Skin is smooth and moist with many glands. {n somz- *1.arr c.ars oo. 50 mu«* Plun \r.r \,ells

I'\.\._'

(chromatophores) are present in skin,/ 'Scalet aie, alisént, \

2. Skeleton is mostly bony. no1y farn /nI’I'S grﬂctlv in 1h= Ulf’n"enf amphlblans tailed or
without tafi: P

3. Limbs'.afe| usu di'i\’ fcul tuf fam\e\arc .'Wess eg caecmans Webbed feet are often
present.

_ Resjy rauon is ‘3 / C||r° in -arval stages and by lungs and skin in the adult.
| st i thiec-chambered with respect to atria and ventricle. Sinus venosus and truncus
4 | “altesiosus are also present. Double circulation takes place through the heart.

Sexes are separate, fertilization is external and larval stages are present.

Changes into adult by metamorphosis. Amphibians are anamniotes.

They are cold blooded (poikilothermic) and hibernate in winter.
xamples

Frog, Toads and salamanders are common examples.
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(N >~ Fig: 10.18 (a Amhlblans
QUESTION RELATED TO ABOVE ARTICLE
Explain the general character of class amphibia.
Give the characteristics features of amphibians.
10.11.2 Class Reptilia
Reptiles are adapted for complete existence on land in contrast to amphibians that are still
tied more or less to water or moist habitat. This indicates that reptiles have certain
adaptations not found in amphibians.
Characteristic Features
Some of the advancements shown by reptiles are their characteristic feature. These are as

below:

1. They have dry scaly skin, which is adapted to life on land.

2. Heart is four chambered with incompletely partitioned ventricle. In crocodiles, ventricles
are completely partitioned into two. These changes ensure more oxygen supply through
blood circulation to all parts of the body.

3. Most reptiles have better developed limbs, well adapted for efficient locomotion.

4. Reptiles have developed some sort of copulatory organ necessary for internal
fertilization.

5. In amniotic eggs of reptiles, shell is leathery, which can resist dryness and injury. They
have large yolky eggs.

6. They have protective embryonic membranes called amnion, allantios and chorion.

7. They are also cold blooded (poikilothermic) and hibernate in winter.

The above characteristics are for terrestrial habitat in which most of the reptiles live.

However it is determined fact that reptiles have evolved from amphlblans by underqow‘ e\

the above changes and have become fully terrestrial. -

Reptiles in Time 5 8 ! N
Reptiles flourished throughout Mesnzoic Oe"!Cu (’ 6r mn'llcn y)a s d gey. Climate,
which was favourable foritfiem, bi=came less|iavbouranle in tertla' Y| period. So most of
them became extinct. The| exlctmg I‘E"TI|L‘S be ang [A_1Gar, out 0F-dozen or more main
lines that have g Me*d W o \ \ ’

Examples LT

The-motleln, reptlhs fCr r it most part live in temperate and tropical zone, indeed they

"}II aurished ih'the iatter.

\/ 0zt common examples are lizard, snake, sphenodon, crocodile etc.

Reptiles of today have been derived from dinosaurs of Jurassic (195-136 million years)

and Cretaceous period (136-65 million years).

Birds are considered to be evolved from crocodile.
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" Lizard

Fig 10.18 (b): Reptiles
QUESTION RELATED TO ABOVE ARTICLE

Give general characteristics of class reptilia.
Distinguish between by giving examples. (Exercise Question ix)
a) Anamniotes and amniotes

10.11.3 Class Aves-Birds

Birds are one of the most interesting and most widely known group of animals. Birds
share with mammals the highest development in the animal kingdom.

Evolution of Birds

It is believed that birds and mammals have evolved from reptiles along different lines.

The earliest known bird fossil is that of archaeopteryx, two spemes of vv“-r‘h have hf*\-":__ ) { x
found from the rocks of Jurrasic period of earth’s hlStOI‘y I' , :'-_ . R
According to its fossils, itis found that | | ¢\ e W S

It was about the size of acrom. =~ \\ LA VL Y T

Skull was s kmilar to prr='=t=nr day birds A _

Jaws e 'fenfie i a ke Kk md he\ Vas & 'eng tall

It had bun teetn |n ja\ﬂ soc«.;unllke modern birds, which do not have teeth.
1ch) er g wd Hiree claws.

"‘-V"ﬂh ttie exception of feathers, these birds showed resemblance with the dinosaurs. Many

fossils of birds from later eras of earth history have also been found that had teeth.

The above evidence suggests that birds evolved from reptilian ancestors. The
archaeopteryx and other had characteristics of both reptiles and birds and therefore form
a connecting link between the two distinct groups.
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| Ineagle both
ovaries and
oviducts are
functional.

Fig 10.19 (a) Archaeopteryx

10.11.3 (a) Characters of Birds

1.

ook~ w

Body is stream-lined and spindle shaped with four divisions i.e. head, neck, trunk and

Limbs are adapted for flying. The forelimbs are modified into wings and hind limbs for
perching and in some birds for running as in ostrich.

There is epidermal exoskeleton of feathers. Legs bear scales.

The skeleton is light due to air spaces, which is an adaptation for flight.

The skull has large sockets, jaws extend into horny beak, teeth are absent.

The organ of voice is called syrinx, it is situated at the lower end of trachea near the

origin of the two bronchi. = oy
As birds do not have teeth, they have developed at flc" ql\u\lulur shud.'lrur@ '»Q?j"}é‘r’l
Gizzard, which is used for crushlnq Tpod. | '. "\ ".'_-'. '. \ "‘J

The circulatory system ha<- -,ch?m‘.uéf ’f h‘c'??.rl' qnu th )ele-,ls .orLl\urlc'hT. aorta which curves
to the r(sih' side and. Lhen*qénds b 1ckwalr~gs x_ -

The Iurgz. u;a\.'e' e/. é'ns-'ons kno'}\‘r\s'aﬁ'-sacs which extend into the bones also.
Exc“to" y ystum do:gs hGtiiave a bladder. Urine is semisolid.

r\\ig x\L> .a’@ 5eparate Fertilization is internal and eggs are of large size with much yolk.
“‘I ﬁr |\ l| )

13.

nIy one ovary and oviduct is functional.
They are warm-blooded (homeothermic).
Some birds have secondarily lost the power of flight and are called running birds e.g.
Ostrich, Kiwi etc.
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Kingfisher

Fig. 10.19 (b): Birds

Examples

Most common examples are pigeon, robin, sparrows etc.
QUESTION RELATED TO ABOVE ARTICLE
Explain the general characteristics of class aves.
Give the adaptations for aerial mode of life in birds. What is their origin?
(Exercise Question vi)

10.11.4 Class Mammalia-Mammals

Evolution of Mammals — ™ 1

Most important advancement is the evolution and development of thgr bram (“i?. uOJS': 1=

B,
W | .H‘b\;.‘ ]

) o b J
[, | o
\ Y,
w1 1 -
1 L

The term mammal was given by Linnaeus to that group of animals, which are nourished
by milk from the breast of mother. The group is considered to be the highest in the animal
kingdom.

system). P A N s AN

It is universally accepted by bolng|st iha* mamnas huve evelveu mff“'f)m reptlllan
ancestor, the cotylosaurs. Tm° m Lean d*tennmesd nr He udSI'> of the fossil record,
which s ‘oaShy a\/mua-*bl.e ome to p. vr\,a*lo“ of haru bones

The ang ectc rs Lf .m mmals, hved f>muaneously alongwith reptiles in Jurrasic times and

) hevI be€n ) llec, I’T’:ll(‘""*lal-]lke reptiles.

) ers’ only ‘the size of mice and lived on trees. One of these early reptiles was
varanope that was found as fossil in Texas.

Probably at least five groups of such mammal like reptiles developed mammalian
characters and were 50% mammals. Mammals became dominant in the Cenozoic period.
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NWINE ! Flg 10.20: Mammals
10.11.4 (a) General Characters of Mammals

Although mammals have evolved from reptiles they show many important structural
differences. These differences are in fact the general characters of mammals which are as

follows:

1. They are very successful group living in all kind of habitat i.e. land, freshwater, sea
water and air.

2. They have body covering of hair instead of scales.

3. There is muscular diaphragm that separates the thoracic and abdominal cavities. This
structure is not found in any previous group.

4. The lower jaw in mammals is composed of only one large bone and articulates directly
with skull.

5. External ear or pinna is present. There is a chain of three bones in middle ear i.e. Incus,
Malleus and Stapes.

6. Some mammals have deciduous and permanent teeth e.g. in man teeth are in two sets,

one in early life (milk teeth) and other in later life (permanent teeth).
7 They have 4-chambered heart and there is left aortic arch.
8. They are warm-blooded animals.
9. The red blood cells are non-nucleated.
10.  They have developed voice apparatus, the larynx and epiglottis.

11. Most give birth to young ones. =1

12.  They feed their young ones on mllk producacd' by mamd V. qlan ds c')f “nothe,r

Classification of Mammals \ way ARERY |
Mammals are cla55|f|ed mnmr €S 1b cla' se> J _ /

1) Protother;cn \ ~ A ) =

2)  Metathamy| L0 () LT \

3)  Euttwria |

"

y -_.’.‘z'_|-| VPR HEdass Hototherla

‘Frototherians are also called egg-laying mammals.

'Characterlstlcs

They have characteristics of both reptiles and mammals and therefore form a connecting
link between the two. They also provide evidence about evolution of reptiles into
mammals.
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Reptilian Features

o They lay eggs. -

o They have cloaca and cloacal opening instead of separate-gpaniag ff_-')F didesiive, systan
and urinogenital opening. ' ' ' ' '

Mammalian Features

. Hairs are prgsent on bedy, in torm of thick fuv.

. Femalez=+ead thelryou nu ones hithiraillc giter hatching.

Examples '

e Dy ,L-bii'_pkf“pua is found in aquatic habitat. It has a bill similar to that of duck and has
| Y| wlelived toes. It has thick fur on body.

s Spiny ant-eater (Echidna) which has structures for ant eating habit.

Both examples are found in Australia.
2) Sub —Class Metatheria

Metatherians are also called pouched mammals or marsupials.
Characteristics

o These are most primitive mammals
. They have an abdominal pouch called marsupium where they rear young ones.
. Immature young ones are born and are carried by mother in marsupium till they develop

to their maximum. During this period they are fed on the milk produced by the milk
glands of mother, the nipples of which are in the marsupium.

Examples
Opossum, Kangroo and Tasmanian wolf of Australia and America are common
examples.

3) Sub — Class Eutheria
Eutherians are also called placental or typical mammals.

Characteristics

o Young ones are fully developed in the body of mother (due to large size). During
development, placenta is formed between foetus and mother through which foetus is
nourished. Placenta also has endocrine function i.e. produces hormones.

J They have maximum mammalian characters. In some, scales (panqn'-n\ and cnm.«_ Ky
(porcupine) are found. — (1 (O
Examples - o | | e o

Examples are man, whale, elpphar‘L forse, Lat mue bct dnlphm .
Mammals beings a very sticcassfa gronp sive i ail xirias ¢f n&)lt( i.e. land, fresh water
and sea foivihich their-sad! esiare mpds ued )\
- ’QW‘M‘T“E’%
Give general hanacters, of srammal.
. Eylain'th \diffareni groups of mammals.
NI "IMn_c_t 2rethe general characteristics of mammals? How do the three subclasses
prototheria, metatheria and eutheria differ from one another?
What are the general characteristics of mammals? How do the three subclasses
prototheria, metatheria and eutheria differ from one another? (Exercise Question vii)
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Coelom:

True Coelomate: - (ST
The coelom formed from mesoderm is callzd\true ceglcm. 4 1+ 8 Fori |etl Dyhe piteiig of
mesoderm into two layers—Outer layer is-called parieta] iayer)arid inneiiayer is called
visceral layer and the cavity Letwren Lh=n g e ied coe*cm IL7S pregent in most annelids
and chprdates.

Acoelomate: .
In this ¢asg| tne space hetvveen outer epidermis and inner gut (endoderm) is filled by
Icose mesodermai cells called mesenchyma. It is present in phylum Platyhelminthes.

Prendochek:
It is not a true coelom. It is the remaining part of blastocoel. Blastocoel is cavity present
in blastula stage in embryo. Blastocoel is closed in all other animals. This coelom is not
formed of mesoderm. It is formed form endoderm. So this is not a true coelom. It is
present in Nematodes.

Haemocoel:
In this case, the body cavity or coelom is filled with blood. So it is called Haemocoel
(Haem = blood). It is formed of mesoderm. So it is also a type of true coelom: It is
present in phylum Arthropoda, Mollusca and some Echinodermata

Cleavage:
The divisions of zygote during embryo formation are called cleavage. These divisions are
mitosis but these divisions take place at much faster than normal mitosis.

Spiral and Determinate Cleavage:
In this case, the plane of division is diagonal (cross) to the vertical axis. At eight cell
stage, the small cells lie in the groove between larger underling cells. It is a determined
cleavage. It means that the fate of each dividing cell is determined (what organ it has to
make) at very early stage. If the cells of the embryo are separated at two, four or any later
stage, each separated cell do not form complete embryo.

Radial and Indeterminate Cleavage:
In this case, the plane of cleavage is parallel to the vertical axis of the egg. It is
indeterminate cleavage. In this case, the fate of the dividing cells is not determined at
early stage. Each cell can develop complete embryo. It can produce |der‘t.cal twm LY
dividing cells get separated. P VoLl

Protostomata: N L A BN O NO~—

(Proto= first and Stqma =mouthy ALV N

In these animals, blastopoie formsimaiit. So ithe ‘end With biasto, hore becomes anterior
end and Jﬂ other 2Rd beLcmes S| ermr e. i, »3Id:.10pore is an opening thorough which
cells migidte n_vvaril. Anus __IS..T 6 as separate opening towards posterior end. It is
presant in al! ilvcertenrates,expect echinoderms.
Deteroftomata

A J'I' Sl s~ (deutro= later and stoma=mouth)

In these animals, blastopore forms anus. So the end with blastopore become posterior end
and the other end become anterior end. Mouth is formed as a separate opening towards
anterior end. It is present in all the chordates and echinoderms.

Coelom formation:
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Schizocoelous:

(schizo = broken and coelous = coelom) _ .
In this case, coelom is formed by the splitting of mesoderm. The +zsederin byeax s ‘at
certain point. A cavity is produced between the broken cells:itts ml]ed caelon.

Enterocoelous: ;

(entero = enteron g gut)
In this case, two small outolchiryor| flouclies ére'n ocured irthe/dorsal wall of enteron
(archerteron). These puuches/sepaiate) frar the asteron. The cavity inside the pouch
becomas soelom. _ :

Hermaphl’ujite: | | \ A c‘_eno'ld' = bass T 3 salmon
I his. sase—~he male and ' :
igmale~reproductive organs
are present on the same B
animal. ol W

Phosphocreatin: FLFLFLe Sl N
It is a substance presents in =S
the muscles of chordates and gar
echinoderms. It is an energy ganoid placoid
storing compound. All other '
invertebrates have energy : ==
storing compound :
Phosphoarginine.

Types of Fish Scales:

Scales in fishes:

@ Placoid Scale:
These scales have a basal plate. A spine is arisen from this plate. These are present in
sharks.

(2) Ganoid scales:
They are diamond shaped scales. These scales have a layer of a substance
ganoine.

3 Cycloid Scales:
These scales have several rounded growth lines.

(4) Ctenoid scales:
These scales have teeth like spines called ctenia.

Cold blooded animals (Poikilothermic):
So their body temperature changes according to temperature of surrounding. E. g
amphibians and reptiles

Warm blood animals (homeothermic): 4 '
The animals which maintain their_body temperaturg c¢or st;mT |q rallm.:w-a
blooded or pokilothermic. E-q. birc, and masmmiale—, | % L e

Bifferenck between fr ngand toad | '

] HNll'“ITl@]ﬂl!lﬁl]—lﬁﬂiiiiiiiiz

shark

/f

Y. \’/' \‘,"

A

: \/\/ \ \

ney havedargesize 17 hey have small size

2.\ Their forenimipe, are “s«q allei- 2. All their limbs are equals

than the Find iimbs, |

3.'Mostly theselive near water. 3. They live in terrestrial condition

NN - e.g. houses and only go to water for

) reproduction

4. They have transparent skin 4. Their skin is rough with many

glands.

Placenta:

The physiological contact between the maternal and foetal tissues for exchange of
material is called placenta.

226



Chapter— 10

Kingdom Animalia

EXERCISE ]

Q.1. Fill in the Blanks
i)

vii)

viii)

Protozoa have been placed in a
separate kingdom known as

The sponges do not have any syfn,nf,tr'y

and are thigigfole called
Between z<tdderm ard ‘eridcaerin th

coelenterate | |\ have | 'a | non=cellular
| 'Iaem donum has and
for attachment to the

intestine of host.

In annelids, the body segmentation is
of the type known as
In insects, there are
legs present in the
of the body.

The organ of locomotion in molluscs is

pairs of
region

In animals, where there are definite left
and right sides of the symmetry is

The system in which water moves
inside the body of an echinoderm is
called

Coelom is the body cavity formed from

the layer.
. 1) Protista i) Asymmetrical
iii) Mesoglea iv) Sucker, Hook

v) Metamerical segmented
vi) Three, Thorax

vii) Muscular foot

viii) Bilateral Symmetry
iX) Water vascular system

X) Mesoderm

Q.2.Encircle the correct answef tfrom tiz=

i)

multiple choises. -
Vertebr: 1te, that- aevelﬂ") (nbrv

membrares & rcbnc the'r emnrvo are”

called:

72) Asnniotes
+(B) Aramniotes
“(c)Botha &b

(d) None of these

ii)

i)

iv)

vi)

vii)

viti)

In animals the bodies .51 which .<an/ e
divided in twg equ‘ | 1al' cs only; in «xe
rlaye wre:

\ (a, Asymmiztiical

(h) Bilateratly syminctrical
(cj=adially symmetrical

(d) None of these

Animals have their body cavity filled
with parenchyma are:

(a) Acoelomates

(b) Coelomates

(c) Pseudocoelomates

(d) None of these

The vertebrates in which placenta is
formed during the development of
fetus are:
(a) Pisces
(c) Mammals (d) None of these

In amphibians the necessary
requirements to spend their life history
are:

(b) Aves

(a) Land (b) Water

(c) Both (d) None of these
Trypanosoma causes the disease:
(a) Malaria

(b) Sleeping sickness

(c) Cholera

(d) None of these

In Annelids, the organs for excretion
are:

(a) Flame cells

(b) Nephridia

(c) Kidneys 1

(d) None.of oete |

LeT) nmﬂvsce, the f'lOt S lsed:\fr

\ (&) Captring 'orey

(D) tecdrizsiion

.'--'(c)'Both

(d) None of these

Answer ke
a

b-b m_
i BN
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Q.3.
i)

Ans:

ii)

Ans:

iiif)

| N il

Ans:

Extensive Questions.

What are Cnidaria? Explain the
diploblastic origin and alternation of
generation in Cnidaria.

(See article 10.8.1)

Describe the parasitic adaptatien; ‘n
phylum —. platyhelmisiiies!
tapeworize affedt agerson? |
(See articiz 10,911) '

Giye the symptome tor the disease

¢afijed by ¢eitain nematods.

_/(See article 10.9.2 (b)

Give an account of the major groups
of Arthropods. What is the economic
importance of insects?

(See article 10.9.4 (d)

J Fow |

Vi)

viii)

Give the adaptations for aerial mode
of life in birds. What is their origin? ~
Ans: (See articla-10.012) 1
Give 4l/e”two" inajpy ¢lasdes, 044

pitces |and lexpliin | adaptations of
aquaticitnotde s life in fishes.

Ane:{See article 10.10.1)

What are the general characteristics
of mammals? How do the three
subclasses prototheria, metatheria

and eutheria differ from one
another?

Ans: (See article 10.11.4)

Distinguish between by giving

examples.

(a) Radial and Bilateral Symmetry.
Ans: (See article 10.3 & 10.4)

(b) Diploblastic and Triploblastic
Animals.

Ans: (See article 10.5)

(c) Anamniotes and Amniotes.

Ans: (See article 10.11.1 & 10.11.2)
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