lntroduchon '--'x,s
- Kingdom Animalia mclude all the ammals found in this world. The worq

Animalia is derived from the Latin (anima means soul or breath). All those animals jn

which the outer most covering of the cells is a “cell membrane” (not a hard cell Wall).; 4

are classified as member of kingdom Animalia. According to the recent reports

kingdom Animalia is comprised of more than halfa million species of animals. Some =7

important characteristics of animals can be described as follows 2

Animals develop from two dissimilar, haploid gametes i.e. a larger egg and a

smaller sperm. : o

e Theoutermost LO\'C!‘illg of all their cells is a cell membrane_

e Theyhave amulticellular body.

e Theyare made ofdiploid eukaryotic cells.

(<}

Animals are heterotrophic and they ingest their food. :
Evolutionists believe that animals have been evolved from the single celled orgamsms :
included in kingdom Protoctista, but it has yet to be decided that from which group ‘of=5

protoctists, they have evolved. Their ancestry is still a topic of hot debate amongth&-z-;’
biologists. %

9.1 Classification of Animals
Belng a very diverse group, animals need to be classified for the convenience

of study. In ancient times when the knowledge of cells and facility of microscopic
studies were not available, scientists roughly divided the animals into two groups on

the basis of presence or absence of the vertebral column.

L ’ﬁ’jm’l"’“‘h& "”."“‘I‘“ Naw o0

a. Vertebrata: This group includes all those animals which possess a back bone or
vertebral column. Vertebrata included fishes, amphibian, reptiles, birds and-_

mammals.

this group. [ nvertebrata was divided into followmg phyla.
1. Phylum Porifera

Phylum Coelenterata

Phylum Platyhelminths

Phylum Aschelminths

Phylum Annelida

Phylum Mollusca

Phylum Arthropoda R _

Phylum Echinodermata e

Phylum Chordata (excluding subphylum vertebrata) G

Few mvcrtcbratc animals which do not fit to any of the above menno 1€

XM AW



< fied into “phylum ctenophora’™ and “minor phyla” but the number of animals.
e clusstt ecies present in these phyla are so much less that they are generally
and mcer;cy are inhabitants of deep seas and we know very little about them. '
’Wd'\nimals have also been classified on the basis of the cellular composition of
g [m:ly into following thrcs groups.
thetr protozoa: 3 : | ol s 1 |
I Animals have asingle celled body which performs all the vital functions of the
..o amoeba, paramecium, plasmodium, tryponsoma ete. (In recent classification
m;t:fc;a has been treated as a separate kingdom Protista).
'3' Parazoa: R
" These are simple multicellular animals believed to evolve from protozoa.
They are just collection of cells which are not differentiated into tissues and organs.

Forexample, porifera. .
3. Metazoa: Animals of this group are composed of many cells. The cells are
arranged into tissues, organs and organ systems. This group includes all other phyla
from coelenterates to chordates. for example, metazoa are kept in a subkingdom
Eumetazoa.

Another way of classifying animals is on the basis of arrangement of their cells S
- into layers. In this classification all those animals in which body cells are arranged
nto two layers ectoderm and endoderm are called diploblastie. Names of these two

N ———————

layers are the ectoderm and the endoderm. The only diploblastic animals are
coelentrates. The animals in which the body is composed of three layers of cells i.e. 3
ectoderm, mesoderm and endoderm are called triploblastic. All the phyla from oGS
platyhelminthes to chordates are included in this group. ey =

7.2 Complexity in Animals ' e '
Eumetazoa are classified into two groups on the basis of symm
body. Those having a radial symmetry are included in grade Radiata. Th

. e

?\e divided in to equal parts in more than one plane. These animals
Mmals of phylum coelenterata (cnidaria) are included in this group

" Animals with a bilateral sym PR

Seanimals can be cut into twi

w




mesogloea. Although they have developed some ﬁzzansl but 3191};1 show
lesser degree of specialization, hence the organ system 1S not “{16 - g;eo(t)‘genc;tw (;){(d?‘
not posses any transport system and the nervous system 15 n the 10 St s
neurons without any central control (brain). Their bpd}’ contf?tlgf* 2 o VI
called coelenteron or gastro-vascular cavity. The anterior end of this ca:h ; tyi : whouttl?’
through which water and food enters. As they do not posses any anus 5ot eZtive
undigested food is also excreted through the same opening. This t)l/]pe uaﬁ anfl
system is called as sac like digestive system. They reproduce both asexually
sexually.

);n triploblastic animals the body is composed of three layers of cells called
ectoderm, mesoderi and endoderm. In triploblastic animals ghe cglls show greater
degree of specialization in to organs and organ systems. Their digestive SysSt€m IS tube
like and most of them have a separate opening for taking food and excretion of
undigested wastes respectively. ' :

The ectoderm forms skin (integumentary system) and nervous systerm. The
endoderm forms the lining of the digestive tract and associated glands. Rest of the
organs are formed by the mesoderm like muscular, reproductive, excretory and
skeletal systems etc. Triploblastic animals may be classified into acoelomates,

pseudoceolomates and coelomates.

~

present called

a. Acoelomates are those animals which do not possess a body cavity or coelom. In
these animals instead of forming parietal and visceral layer the mesoderm forms a
loose, cellular tissue which fills the space between epidermis and gastrodermis. This
loose tissue is called mesenchyma or parenchyma. Function of mesenchyma is to
support and protect the internal organs by filling the spaces between them like a
packing material.

Acoelomates do not have much developed body systems. Only excretory and
nervous systems are developed to certain extent. Animals of phylum platyhelminthes

are classified as acoelomates.

b. Pseudocoelomates: These are the animals which although possess a fluid filled
body cavity, but it is not a true body cavity formed between the layers of mesoderm:. It
rather develops from blastocoel and not from the archenteron of gastrula.
Pseudocoelom is not lined by coelomic epithelium. It is rather lined externally with a
muscular layer and internally with T

the cuticle of intestine.

Pseudocoelom has no relation with
reproductive and excretory
systems. Animals of phylum
Aschelminthes are included in this

group.




qfes are the animals ha\fing a true body cavity or coelom. The cavity is
| ("“C.'"".‘Oclomic fluid. All the amxpals from phylum annelida to phylum chordata
;‘:'ll'v' 4 with ?tcs- Coelomates are classified as Protostomes and deutrostomes.
> L.oclomdes (mollusks, annelids, and arthropods) develop so that the first opening in
P,otosto“(‘) s the mouth (protostome = first mouth). Protostomes are bilaterally W
the cmbf%al have three germ layers, the organ level of organization, the tube-within- i
S).«mme‘g‘ ody plan, and a true coclom. Deuterostomes (as exemplified by the
a-tube derms and chordates) develop the anus first, then the mouth at the other end of
Deuterostomes are coelomate animals having the following

| characteristics:

echiﬂo
the embry©:
embryologica

Radial cleavage in embryonic cell division: the daughter cells lie on top of

coelo - body covering g
(from ectoderm)

e -

tissue layer

‘ lining coelom
) digestive tract and suspending |
(from endoderm) internal organs

(from mesoderm)
4‘4

seudocoelom

Vi il 7

(a) coelomate

r® = S 2y > 2 P

body covering
(from ectoderm*

(from
mesoderm)

igestive tract
(from endoderm)
r(b) pseudocoelomate

body covering
(from endoderm)

- dige

(¢) acoelomate  (fr

Fig: 9.1




previous cells. S | cﬁ
° Fate of cells is mdetennmate, 1f embryomc cells are separated, ea¢ h é«af
~ develops intoa complete organism. s

° The blastopore is assoclated with the anus and the second embryomc open;
massoclatedf’ "themouth

> PR

9.3 Subkingdom Parazoa | G e
The only phylum included in this subl(mgdom1sPhylmllI’m’lf‘""a S

9.3.1 Phylum Porifera B e o

Word porifera is derived from Latin; Porus means mmute holes or tmy
openings and ferra means to bear. Hence animals of this phylum bear small holes or
pores all over the body. These pores are called ostia. Their bodies are mﬁdeofgroups
of cells but the tissues and organs are not present. They are the most _primitive

. metazoans and are commonly called as sponges. All the members of thxs:p‘liylum are
- aquatic mostly marine.

Acoelomate phyla Pseudocoelomate phyla

numerica e nematoda rotifera
platyhelminthes and others

modermn surviving animal phyla
(600-500 million years ago)

radiate phyla

cnidaria (\
‘ctenophora \ .

protostomes

L
!

33
: L0
e ‘0‘_
¢

(600-500 mﬂhon
~ yearsago)




E’ The ostia are part of canal system in
~_ater circulates gnd bm’lgs. food to
Jich s food is digested inside body
e DO .-Nc]]ular digestion) as well as in the
el 1""fL()cl (extracellular digestion).
\w:g:‘t' porifera includes phytoplanktons,
3‘,\»'“]”““0”5_ protozoans, cm§tacea and
700P ‘.',ﬂa“ organisms but the major part (80
._wz:u.‘f\} ‘he food is comprised of dead
~1..k‘lc;:.\‘i“g organic matter. Sponges are
essile (stationary) and fio not contain any
[;C();11otary organ.Their dispersal takes
Jlace during asexual reprodgctlon by
wudding and gemmule formation or by
<xual reproduction through the formation
of eggs and sperms. Process of excretion Ascon type canal system

ukes place by diffusion. (Leucosolenia)

Fig: 9.2 7.5 of sponge
body to show canal system

osculum
&

...j

spongocoel —1

; i o 1 AN
leucosolenia spongia - . ’_‘:’.','L—b“d
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- Sponges also lack any ngvous :yﬂm:mw.ot;lw&wxy cells and

found which are believed to coordinate the water,
All sponges except class my-kospongid'a have skeleton. The ﬁkdaou&

of carbonate of lime or silicon in the form of spicules or of spongin (2 ﬁ"“’"‘m
in the form of fibers. Sponges are economically important animals as they are used g,
washing and bathing by human beings from ancient tmes. Evm afuir ﬂ”plo%
and availability of artificial sponges, still natural sponges have ﬂl?”dﬂmadn*
market and they make a considerable proportion of the total business all over &
world. Sponges found in the warm waters of Mediterranean s&atccommaciq
more important, Sponges are used in surgical operations because of their ﬂ’“‘ﬂ!
absorb blood and other fluids, To reduce the noise pollution and to make the building

sound proof, sponges are used to ahsorb sound waves. Exzmpla are Wﬁ
common marine sponge), spongilla (a freshwater sponge) leucoselenia (2 tubuia

ll}qrinc sponge), Euplectella or Venus flower basket (2 very beantii m
siliceous sponge appear to be made of glass frameworkjete.
A ‘:g;j?:\_';.:; .

Predatory sponges have recently been discovered
near the lip of a mud volcano in Barbados trench,
5000 meters beneath the sea. They belong to family
Cladorhizidae. They are very large, about the size of a
large dog. They stab passing crustaceans with their
spicules and consume them.

9.4 Subkingdom Eumetazoa
a. GradeRadiata

Animals of grade radiata have radial symmetry and can be divided i

halves in many planes. The only phylum included in this grade is phylum
also called phylum cnidaria. |

I. Phylum Coelenterata (Cnidaria)

The word coelenterata is derived from Greek: Kolios means Holl

means intestine, and hence the animals of this phylum have a hollc

intestine. Phylum coelenterata is also called cnidaria because the anit

group have certain specialized cells, cnidocytes which give rise to
(special stinging cells). . | | ,_f;;‘.,_:i’"%g‘ B

CO




F

(o are exclusively aquatic; majority live in marine environment but some pa<=
y _”lcr" Ch s o ‘ 3 e g -‘
‘“lll‘l lmlnvmcr as well, :
Ve '
tentacle :
4
epitheliomuscular Ty
cell ’ , N h
idermis longitudinal gastrovascular |
bl s S T muscle fibers cavity
mcsos_ﬂcfl gastrodermis A
gastrodermis mesogles
sensory
net |
pastrovascular b |
cavity
epidermis

muscle ' s is]

fibers |

Fig: 9.4 T.S of Hydra .
Coclenterates have a diploblastic organization in which the cells are arranged

mntotissues and organs. The outer layeris ectoderm and the inner layer is endoderm. In
between the two layers a Jelly like, noncellular and nonliving material is present,
callcd‘ mesogloea. The ectodermal cells are not only protective in function but they
ilso give rise to nematocyst. The cells of endoderm are specialized for digestion. They
release digestive enzymes and also absorb the digested food. The only cavity ir
2 :’ll‘S enteron or gastroyas_cql_ar cavity wbich i.'s._@,.sf;‘,‘,QCil‘%ted notonl ‘
St With many other functions of the body of animal. In coelenterates
unded by “umberithentaqus; whic ans of oftern

,,,,
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hora, Cotienmerge -|

arrangement is found in Obelia and the animals of order siphonop?

are carnivorous. Their food varies according to their size from z30planicion,
crustaceans, insect larvae 10 smal fishes. Both the type of digestion iz intraceliagy,
and extracellular is found, In coelentrates locomotion is performed in many differem
ways. Although many coellentrates, especially colonial forms, are sessile znd TEmnam
attached with certain object in the water e. g obelia, corals etc. but 2 large number of
coelenterates can move actively. Coral reefs are the huge wolumes of Calciu
carbonate in the sea formed by the skeleton of stony corals.

Physalia pelagica, commonly known zs “Portuguese Man of War™, czn swim

atarate of 12.1 cm/sec by the rhythmic contraction waves. Jelly fishes are fast moving
coelenterates, They release water with force from their umbrella like body and move
in the backward direction. This type of locomotion is called Jet-propulsion method.
Respiration and excretion takes place by simple diffusion. Both asexuzl 2nd sexsal
reproduction is found in coelentrates. Asexual reproduction is more common. i i
performed either budding or regeneration or rarely by fragmentation Sexual
reproduction takes place by means of cggs and sperms which are produced in ovaries
and testes. In most of the coelenterates. the SCXES are separate.

A very important characteristic of coelenterates is the presence of
polymorphism (Gr: Poly-many, morphe-Form). The existence of 2 single speciesm
more than two morphological forms (individual types) is termed as polymorphism
These individual are called as zooids. Two major types of zooids are Polyps (tube like
body) and Medusae (Umbrella like body). Another very important phenomenon
found in coeclenterates is alternation of generation or metagenesis. In this
phenomenon asexual generation alternates sexual generation.

|\ Mouth




e in Obelia, the polyp form, called blastostyle reproduces in to saucer
Fol xaiv] lusae. These medusae develop gonads in which egs or sperms are formed.
qaped M ,-;-mli/c the eggs and the planula larva is formed which Zrows into a new
(he spe! ";\'\_ way the polyp produces a medusa and the medusa produces a polyp.
A 1,,;- common example of this phylum are Hydra, Obelia, Jelly fish, sea
Sj)lml Corals. Corals are economically very important as they form coral reefs,
oeBlgs are caten as delicacy. Some of them are poisonous and cause serious health
ol “'\JI}Ji.\'u s and swimmers. Corals live in colonies and they make huge structures

"
|

hreat | 8
|H(‘\' l'ﬂl'ﬂl I'¢C {s.
L

T T

Fig: 9.6 Corals Fig: 9.7 Sea anemone :

|

b. Grade Bilateria |
Animals included in this grade have bilateral symmetry. Body of g

these animals can be cut into two identical halves only in one plane that is they have a £
fght and left side of the body. All the phyla from platyhelminthes to chordates are g
bilaterally symmetrical. They are all triploblastic as well. &
L Phylum Platyhelminthes =
Body of all the animals included in this phylum is dorso-ventrally flattened, &

"; "" Ulike or paper like hence called flat worms. They are bilaterally symmetrical.
u“:‘bvdrc the first triploblastic metazoa and are acoelomates. Their bodies are either
i\,},:"jnﬁc'““d or superficially segmented, and true segmentation is absent. [n free
thic LC(:;T“t!hc cctoderm is ciliated but in parasitic forms the cilia are absent ang‘ a
' | 0% cuticle is present for protection. Organs of attachment are present in the
Ory N ‘ protec 10n, rgansq attachment pl:?s
N htf"‘ks or suckers. Digestive system in free living form is developed but in
ass ccft":i‘s)“gf cither poorly developed (Class Trematoda) or con
With fuw - _04). No circulato or respiratory system is present. Exer
iy e ell (flame cel i e hiro Wit thin et icwalls with anuclewsand
"Dt excraony o l°n$;°ui§ﬂi9§§%g» e flame) gttached with nets whi
ory pore. Nmo““)’iiefﬂlﬁx tha pai cerel el 1gli

m b Tignn 7




ventral ganglion connected by nerve ring and one or three nerve cords.

nucleus
of cap cell

c11a s _
Interstitial fluid % B ’

sastrovascular filters through ¥
membrane where

cells interdigitate

b i S \N
/ opening &<
of pharynx : \
‘ tubules
\/ nephridiopore
in body wall
s Fig:9.8 M showing Fig: 9.9 Planaria showing excretory system

- Muscular layer is well developed in free living forms which help in
locomotion. They are hermaphrodite i.e. both sex organs are found in the same animal
Reproductive system is well developed with gonads, their ducts and copn]"g'tuyﬁf:'.;
organs. Eggs are small with yolk and are produced in very large number. Self and cross
both types of fertilization is present among platyhelminthes. Fertilization is always
internal. The fertilized eggs are passed out which either directly grow into a new

individual as in planaria and tape worm or different type of larvae are formed

liver fluke, S "-f_;g:
Regeneration ability is present in Class Turbellaria (Planaria) bt A
Trematoda ( liver flukes) and Class Cestoda (tape worms) being parasitic dor
any regencration. All the members of this phylum are solitary i.e. not fou
colonies. ' B ; ’ S
In Cestods (Tapeworms) the digestive system is completely @

‘ : € system 1s complete

worm absorbs dlgc;sted food from the wall of 't;)‘;*imésﬁne ofl_:ﬁ:
remkam attached with the help of scolex (head) which is B
SuckKers. SRR S




Ph,yhelmmthc: is a diverse group with about 15000 species ranging in size
v millimeters (Planaria is about 10 mm) to many feet (tape worm reaches to 16
tc\bom 5 meters). Economxcally they are very 1mporlanl Liver flukes and tape
{ or f‘c ause serious diseases n shccp, goat, cow, buffalo, pigs, horse, donkey and
Bo :{omesucatcd animals causing heavy monahty which inflicts great economic
:'_;-j' il Human tapeworm Taenia saginata is a serious health hazard in poor and
Jos -c|sop1“g countries of Asia and Africa. Its infection results in retarded growth,
" V:Ca weight loss, abdominal pain and nervous disorders (resembling eplhpsy) and
0 <o of children death may also be caused.
3 Common examples of this phylum is Planaria (Dugesia). Liver fluke
asao[a hepatica), Tape worm ( Taenia solium) etc.

{10

thlum Aschelminths (Nematoda)

"9 ~ The word nematoda is of Greek origin which means thread. Nematodes are
Iso called as round worms. In nematodes the body is long and cylindrical tapering at
ends. They are bilaterally symmetncal and are triploblastic. They are
pseudocoelomates i.e. the body cavity is not a true coelom. The body is non-
eoT ented.

~ Nematodes do not have any cilia on their body. A hard laycr of cutxcle 1S
nton the body for protection. No respiratory or circulatory system is present. The
Juid contained in the body cavity performs the function of the blood. The ahmentnry
sanal is well developed with an anterior opening (mouth) and posterior opening

Anu ),'

The excretory system consists of two longitudinal canals on each side which
n on the ventral side by a small excretory pore close behind the mouth. Nervous
m consists of a nerve ring which encircles the pharynx and sends its branches in
iTerent parts of body. &
~ In nematodes the muscles are arranged in four longitudinal bands"Clrcular'
: les are not present in these worms. Therefore, they show spi 1}
iip) ,'mgmovements £ 2
Sexes are generally separate. Males are smaller thnn fem
eration isabsent.
~In male the testes 1s a long, conled thread wi
orly opens in to rec



are separate. The t:emale is 8-16 inches long but the male is 6-12 inches in length.

_ The anterior part of both male and female is similar that is pointed l;u o
posterior part of the male ascaris is curved with two spine like structures called " e
setae. In female the posterior end is not sharply pointed. PN

male

Fig: 9.10 Ascaris

Enterobius vermicularis is another human parasite commonly known &
nworm. It mostly parasitizes children which ingest its eggs with soil or in some other
ty. Itlives in the caecum, colon and appendix of its host. g

It causes severe itching of the anus, inflammation of the mucus membrane of
lon and appendix. This results in sleeplessness (insomnia) and loss of appetite.

Nematodes are found every where in fresh and salt water, in soil etc. A lump!
) s0il may contain thousands of nematodes. Many of them are free living but s
parasitic on plants and animals including man. - : : ':- e
These parasitic forms cause great economic losses in terms of expenditure

Ith sector and crop destruction. Free living soil nematodes decompo

ter and play a major role in soil fertilization, By,
Nematodes are an important part of most food chains and .f(;)bd‘:’wﬁrbﬂ_

efore economically very important. S A e S,



_-‘; _ Fig: 9.11 Pinworm
3. Phylum Mollusca

Name of the phylum has been originated from a Latin word “molluscus”
which means soft; hence animals in this phylum have soft bodies which are mostly
protected by calcareous shells. This is the second largest phylum of invertebrates
having more than 80,000 species (in addition 35,000 fossils forms are als'c):'reportéd);.v
General characters of molluscs are following: S Ik

| They are soft bodied, triploblastic animals possessing bilateral symmetry.
They are coelomates. Most of them are protected by a shell of calcium carbonate
- (CaCO,) secreted by the mantle. The shell may be in one piece or two pieces. In some
- molluses the shell may be internal, reduced or totally absent. The body can be =
- differentiated into a head, a dorsal visceral hump and a ventral muscular foot. The
- bodyiscovered bya tough, fleshly membrane called mantle which also secrets shell.
= The space between the body and mantle is called mantle cavity in whic
- kidneys and anus open. They respire through :gills,;;.pggs_gq.t?in_mange_ cavity.
- arasping tongue called radula. The digestive system is well
- cavity is a haemocoel. Blood vascular system consists of
~ Yentricle and one or two auricles) !
- The nervous system co
o 0 N ¢




Common examples of this phylum are garden snail (Helix aspersa), slug (Limgy
maximus), Freshwater mussel (4nodonta grandis), marine mussel (Mytilus edulis
oyster (Ostrea lurida ) which makes pearl, squid (Loligo pealii), cuttle fish (Sepiq
officinalis) and octopus (Qctopus bairdi).

In certain molluscs like octopus and cuttle
fish a blue coloured respiratory pigment
haemocyanin is present. The blue colour of
the pigment is due to the presence of a
copper molecule (as iron in haemoglobin).
Haemocyanin can transport three times more
en as compared to haemoglobin.

Fig: 9.14 a. Oyster(strea lurida)  b. Mussel (Anodonta grandis),




snnelida (Firsttrue Coelomates)

4 phylv %‘n word annelida is of G'rcgk origin; annelus means little ring, the animals of
ylum have their bosile§ divided in to rings (segmented body) hence called
his P "B ody of annelids is bilaterally symmetrical. The body may be cylindrical as
_mncllt] -*\;{O m. of dorso-ventrally compressed as in neries. Body is metamerically
f C“n;ted i.. the organs are repeated in every segment. They are triploblastic. They
seg“.‘(fclomatcs having a true coelom They have a closed circulatory system. In
are ;wom‘ four to five pairs of hearts called pseudo-hearts are present, which
f‘:::[ma rhythmically to keep the})lood moving in the system. Colour of the blood is
;;d due to haemoglobin dissolved in the plasma. :

The digestive system is well developed especially in free living species.
pifferent digestive organs are well formed. Excretory system consists of
netamerically arranged nephridia. Nephridium opens to the exterior through
nephridiopore. The body is covered with glandular epidermis, which secretes mucus
and keeps the skin moist. Locomotary organs are setae (in earthworm) or parapodia
(in neries). Respiration is through general
surface but some annelids e.g. neries have gills
under parapodia. The body is covered with
cuticle.

Annelids are mostly hermaphrodite
1.e. the same animal contains both type of sex
organs; ovaries and testes but cross
fertilization is common. Trochophore larva
- Is formed during life cycle of some annelids
- cspecially in marine species. They are found
- cverywhere in damp soil, fresh and marine
. Walerand some species are parasitic too.

: In annelids like earthworm every
Zeg(rlncent of the body contains a blood vessels,
an 2l structures (like setae etc.), nervous |
inmag ~1ory organs. This pattern is repeated | (@
°fthe'segme‘ntwi Pl A

’
a
|

fonmen;.



(earthworm), Hirudinaria medicinallis (medicinal leech), Neries etc.
5. Phylum Arthropoda

The word arthropoda
is derived from two Greek
words; Arthoros means
Jointed and Podos means
limbs or legs hence,
arthropoda includes all those
animals having jointed
appendages. This is the most
successful group and the
largest phylum ofthe animals.

They are triploblastic
and bilaterally symmetrical.
The body is metamerically
segmented. They have jointed
limbs and generally every
segment of the body has a pair 5
of legs (also called limbs or ¥
appendages). The body is ncphrosto?w figphrl opore
covered with an exoskeleton Fig=3.16 Neplhridiam
in the form of thick cuticle
chemically made of chifin.

Science Technology :
The exoskeleton provides and society = 278

not onl rotection but also a
Tk Processing of organic matenals by

surface for the attachment of s
muscles with the help of which earthwormsmtohomogeneous and_

arthropods show a locomotion
by swimming, craw %, alkmg‘ 01' |
flying. The clntmoms exoskelet
considered one of the reasoﬂg*for"
their success among the animal
kingdom.

Body can be differentiated
into three regions; head, thorax and
abdomen. Body cavity is
haemocoel. Circulatory system is of
open type. Blood does not contain

any respiratory pigment. Blood is called haemolymph (
oxygen) it only carries food to different tissues of the. body-ox et

P £

:v

composition of organic w €
reducing its orgamc ” rbon 2
and retalns nore 1 LT



— Head Thorax Abdomen
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ADLENNA Tompanum

Fig: 9.17 Grass hopper showing morphological features

Respiration takes place in aquatic forms thfough gills and i.n .terrestrial forms
(especially insects) through trachea. Trachea are air tubes.which divide repeatedly to
form numerous fine branches distributed to all the tissues of the body. They
communicate with exterior through openings on each side of the l?ody known as
Spiracles. Arachinids, a group of arthropods including scorpion, spider etc. respire
through special structures, arranged side by side like books in a book shelf, hence
called book lungs.

Excretion takes place either through malpighian tubules (as in insects) or
green gland or coxal gland (as in crustacean). Fertilization is internal. Sexes are
~ generally separate. Sexual dimorphism is generally present i.e. male and female can

be differentiated from each other on the basis of their morphology. During
. development they exhibit either complete metamorphosis or incomplete |
- metamorphosis. Some insects like honey bees, ants, termites etc. show social




behaviour. They live in colonies and divide their work among dif] erent groups, ,
Nervous system in arthropods is well developed. It consists of a pair op
cerebral ganglia (simple brain) connected to a double nerve cord. A ganglion is Presens
in each segment and nerves arising from these ganglia connect the whole body, The
responses are well coordinated. Sensory organs are cyes and antennae. :

a. Metamorphosis in Arthropodes e .
All the changes occurring from the fertilization of an egg to the formation ofan

adult are collectively called metamorphosis. During metamorphosis a lary,

adult
Sth moult .
Sth stage /

nymph
4th moult
-
4th stage
nymph f
il eges

3rd muul:\ :
hatching
3rd stage % - =2
2nd stage nymph 2 ‘ 1st stage. i Tuuui
2nd mh M:_/ Aymph :f “
Ist moult et

53 Fig: 9.19 Incomplete metamorphosis in Cockroach
undergoes a series of changes called ecdysis or moulting in which it casts off

(removes) its skin many times to attain its maximum size, The stages between ¢

-

three groups. i
a. Ametabola are the insects in which b :
P SR . no metamorphosis

gthl:r primitive wingless insects are example, rphosis accurs; .

- Hemimetabola are the insects in which in. e O

: A Incomplete IR O

This type of meta morphosis is found in insects lil'(pe.Co:;n etamorphom &5
¢. Holometabola are those insects in which complete
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adult

€gg
1st stage
k larva
pupa hatching
l18t moult
2nd stage !
m larva i3
5th moult( } ;i
i

e A

Fig: 9.20 Complete metamorphosis in butterfly

(__L Sclence Technology =) B

and soclety - |
Apiculture is the scientific method of rearing honeybees. “ It is the care and
Management of honey bees for the production of honey and the wax. In this method of
apiculture, bees are bred commercially in apiaries, an area where a lot of beehives can be
Placed. Apiaries can be set up in arcas where there are sufficient flowering plants.
tShemculture, or silk farming, is the cultivation of silkworms to produce silk. Although
¢I¢ are several commercial species of silkworms, Bombyx mori (the caterpillar of the
omestic silkmoth) is the most widely used and intensively studied silkworm. i
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Most insects are holometabolites like flies, butterflies, moths, beetles etc. ‘
6. Phylum Echinodermata

Name of the phylum has been derived from two Greek words; ekhingg
spine and derma means skin. Animals of this phylum have spin
characters of phylum echinodermata are as follows. : ;
Echinoderms are exclusively marine, triploblastic animals,
bilaterally symmetrical in the larval stage but are rad§ally symmet}‘lgal 3 ady
Usually five arms are present. They are coelomate animals with distingt Oral gy
aboral surfaces. A water vascular system including organs kx}own as tube feet i foung
used for locomotion. They haye a spiny skeleton made of calcareous plates Bog

1 . . . » . y
shape is rounded to cylindrical or star like, with simple arms radiating from 4 Centry
body. .
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curs through a variety of structures e

n se

a urchins, genital bursae in brittle star

-E. papule in star fishes

~huractcrlstlc

" etrical adults.
p symi™ Amoeboid cells known as amoebocytes

. > about in coelomic fluid absorb waste
- roaming :

. aterial and make their way out through the wall
i rectal cecae. The amoebocytes are constantly
produced in the body for this purpose.

Beside many nerve cells which lie among
he epidermal cells, the radial nerve cord run along
e ambulacral groove and unite with a nerve ring
encircling the mouth.

The apical nervous system consists of a
trunk in each arm which meets the other trunk at
the centre of the disc. These trunks innervate the
dorsal muscle of the arm. The tube feet are the
principal sense organs. They receive nerve fiber
from the radial nerve cord at the end of each radial
tnal, the radial nerve cord ends in a pigmented

g;;:; known as eye which is a light perceiving

etamorphosis into the radially

The star fish and other echinoderms have a

stomic B atory tract in sea urchins. Tube feet also
?‘:Ii'f")scal : z.ion- Nervous system IS primitive consisting of
;’C'IP ar -sP’rC"emrawd into the radial ganglia containing nerve
getwo (;:lu organs arc poorlydCVClOp?d. .
,,,l,rd>-5_‘: ' are usually separate with few exceptions.

b'r’f"n is usually sexual but power of regeneration is

chmductlvf;o ed. Fertilization is external. a larva
vell deve npt is indeterminate including ‘
D“Vcwp-msz larvae called bipinnaria larva

“Markable power of regeneration. A si
Wilh parg o regeneration. §mgle arm
g tentral disc regenerates into a new
Echiy
0““;‘!1:151 C;\ncestry and Evolution
Phyla, Som oderms are very different from other
j :°fﬂle differences are:
i) Yhave no parasitic mer of Echinoderms
member. : 9,23 Examples of Echind
i) Rgmall Marine, e .%phiv.tﬁrkﬁagf’“ (brittle ",;',.‘2)
Y ate unique ; s | . Arbacia punctulafa (sea urehi
“die i having bilateral £ 00 byiareus (sea cucumber

. 4




symmetry in larval stages but radial symmetry in adult stage which seems to ba of l
secondary phyllogenetic ongin. . .

Although they are very different from all invertebrate phy!a, still they haye ,
strong affinity to phylum chordate especially to subphylum Hemichordata. Ciliateq
larvae of certain Hemichordates (e.g. Tonaria larva of Balanoglossus) and bipinnari,
larva of echinoderms are very much similar in shape and structure. Pattern of cleavag,
of fertilized egg, formation of mesoderm, anus, mouth and coelom in echinoderm
and hemichordates is similar. Creatinine phosphate in the muscles of bogy
echimoderms and chordates are similar which produce energy for muscular activity.
On the basis of these similarities the echinoderms and chordates appear to be closely

related and evolved from a
common ancestor. For this reason ST e
tese two groups are placed near [ I(JQH "
cach other. Examples of this
phylum are Asterias rubens (star
fish), Ophiothrix fragilis (brittle

Brittle star is called brittle because if can break
off its arm if it is injured. This “autotomy”
: . allows the animal to leave its arm behind and
o L L eigegiota (sea escape from an enemy to save life. The broken
urchin), Thyone briareus (sea

arm regenerates rapidly into a new brittle star.
cucumber) etc. ‘ |l—

“hylum Hemichordata: : :
Hemichordates are worm like animals found in shallow ocedn-bottom.-l'hey
are closely related to chordates but show many similarities with echinoderms. They
are included in the group of animals called deuterostomes along with echinoderms
and chordates. General characteristics of this phylum are as follows: * —
Body is soft and worm like and is divided into three regions, an anterior protosome,
middle mesosome and posterior metasome or proboscis, collar and trunk. Every
region 1s with a coelomic compartment. Body wall is made of unicellular epidermis
with mucus secreting cells. Digestive tract is complete and consists of a long straight
tube. Circulatory system is composed of a dorsal and ventral vessel. Gill slits are
present behind the collar which performs the function of respiration. A single
glomerulus connected to the blood vessel constitutes the excretory system of
hemichordates. Brain occurs in the mesosome and the main nerve tracts are present in
mid dorsal and mid ventral line. Notochord is absent. Cleavage is holbblﬂﬁﬁc.:‘aq.d
radial. Tornaria larva is formed during the life cycle which resembles bipinnaria
larva of echinoderms. Many hemichordates make colonies. Examples are
Saccoglossus kowalevskii, (Acron worm), Balanoglossus sp. etc. £

8. Phylum Chordata SOSEE R aT = M |
Name of the phylum has been derived from the word Notochord which is
found in all the animals of this group (chord means thread or rope). Anima j’fﬁ"sz
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B |
r osses following three basic characters generally termeq e chordate
. P
hy jum .

hardC€™ o rod is found in all the

I“ A dorsa;llscfél as notochord. In l-ower
chordates Cit is retained but .in higher
chordﬂgss (vertebrates) this rod is replaced
chpf 3:ncbral column.
ya I chordates have a c.entr'atl, dorsal,
1316“2 v nervous system which lies above
lhenotoChOTd- . .
;. All chordates develop gill slits
sometimes called perforated pharynx) at
least in the embryonic stage. In some
chordates these are non functional and are
afterwards closed while in others they are
still functional as in fish and amphioxus,
Phylum chordata has been classified into
twomaindivisions and three sub phyla
Division 1. Protochordata or A crania
These chordates do not posses
eranium (skull). They are also called as

lower chordates. They are further divided
nto two sub phyla:

Sub phylum Urochordata:

~ Notochord is present only in free
Wimming larvae and is absent in adults.
iy are also called tunicate as their body

'SCOV.ered by a sheath called tunic which is | i
ge;’mlcally made of tunicin, a substance Fig:9.24 Saccoglossus kowalevskii
s 0 CelIORE® T arvas aeeities 2
25 C’f(‘)“mg but adults are sessile. Examples
aintestinaljs, Molgulaete,

§
| "'bphy lum Cephalochordata:

| ¢ e 161 e fi long,
inteq - _o¢hord is well devel d in adults. Their body is in the form of a
Po ¢ll developed in a .
'hfl:\txe(:‘ 10d, hence called as seq lzlt)ncelet. They have a hollow nerve cord wl;i_hcl;m
filte, %e tthe length of body. They are free living and swim about in water. TR
l)ivision 2.Cy :a,mples is Branchiostoma (amphioxus).
“-raniaty ; 13 SRR at. They are
1hese chordage Posses a cranium or skull in which brain s present. TA¢Y




Fig: 9.25 a,.Ciona intestinalis, b.Molgula

included in sub phylum vertebrata.

9.5 Sub phylum Vertebrata
Vertebrates are divided in to following five groups or super classes:

[- Piscesor Fishes

- Amphibia

i- Reptilia

- Avesor Birds

- Mammalia

. Class Pisces
Fishes are aquatic vertebrates which respire through gills and perform

scomotion with the help of fins. Fishes are the largest group of vertebrates and

snstitute about 48 % of the total vertebrates. The number of living fish species 1S

ore than 29000, They are divided into three classes.
Class Cyclostomata or Agnatha
These are the most primitive jawless fishes having circular mouth. These
shes have a long, eel like body. Skin is naked i.e. without scales. They lack pml'ed
1s (appendages). Seven pairs of gills are found which open separately to the ou
d are not covered with operculum. R g
Their skeleton is of lower grade, fibrous cartilage. They do not poss&:r:

Fig: 9.26 Branchiostoma

ymach because of their parasitic way of life. Mouth is adapted for sucking. SeXe3*
sarate. Examples are Petromyzon marinus (lamprey) and Maxine glutinosa (has

=S

h). | ,
Class Chondrichthyes: (cartilaginous fishes) i

Their skeleton is made of cartilage. They have streamlir ed bodies. A% ©
sndrichthyes live in marine environment. Their mouth is ventral. Theif =
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Y 1 ofsand papel
wVas
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iatory system is with many
;:.'f“:‘]or;a! lobe is longer than y
mci U

hes
°niral lobe. Regryir e - 0€) ve het
. . " S\SSpirat ¢
"+ 1. Gills are not covered thh. Operculum ang O takes place
v Elnlw:ous and sharks are very active hunters. PEN Separa
“f? - bladder is absent.

sxes are separate and many of them
-\e. ~

STY smayj) and =
pairs of aorty

e viviparous. Examples are sharks, rays. skates and chimaerag

.. Class Osteichthyes: (bony fishes)

g These fishes have 3 skeleton made
of bone hence called bony fishes. They are
the most successful group of fishes ang
mhabit all types of aquatic habitats. Their
body is covered with scales of different
types: Median fins i.e. dorsal fin, anal fin,
caudal fin and paired fins i e pectoral and
pelvic fins are present in bony fishes.

A specific organ swim
bladder is found which is hydrostatic in
function and provides buoyancy to the fish
In water. They

respire through well
developed gills which are covered with a
ycover called operculum.

. Jaws may be with or without teet'h.
Siin is developed with 10 pairs of cranial
erves, H

€art consists of an auricle a.nd a
Ventricle, Blood contains haemoglobin as

respiratol'}’ pigment and its colour isred.

. Sexes are separate and except few

.. ‘0e fertilization is external.
soammy °F bony fishes are oviparous but
Meare OVo-viviparous and viviparous.

27 a, Hog fish
o Lampry e




R

arful reputation, the
graceiul swimmers .

Daraal Fins

Fig: 9.29 lung Nishes are g
e . considered to be 3
cunnecting link between fishes and amphitians




1.0.1a8

Latin word Amphi which means both. The animals of
this class have characters of both aquatic and
lerrestrial animals. Amphibia are considered on the
border line of these two groups. Transition from
‘quatic life to terrestrial life is clearly indicated in

amphibia. It is believed that certain lobe fin fishes of
the group dipnoi

sarted crawling
0od

thig
fish

"‘en ¢ - - - -
< fb’dtes. Sexes are separate and fertilization is
®mal, Th

;adpole la
Il : 4
Aft S\Vlm wlth.
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and to avoid overcrowding and competition. In
"y they used to spend some time on land. These
Sarebelieved to give rise to amphibians,

€o
Phj
lhl’Uué}?

‘-" b closs Dipnol are called lung fishes

’ ' : Fhere are only
[ishes ics leftin the world, These fig
CUies

hes aestivate in the holes
jug .l"v'“' mud for few dry months and during this period respire
i I“-h ihe extremely vascularized swim bladder which acts a5 a
Ot Vhen the rainy season comes again they come out and gtart
:;:zl:x normal life in which they respire through gills like all other
hony fishes.

A very prominent feature of the some fishes is their migration to
reach their feeding or breeding grounds. T hey travel thousands of
kilometers in this process, For example, salmon fish.

A R -
sAmphnibia

Name of the class has been derived from a

came to live in shallow water. They
from one pool to another in search of

Amphibia are poikilothermic (cold blooded)

€y breed in water and their larva called
rvalives in water and respires through gills

G the h?lp of their laterally flattened tail.
5 off’P“lg gills during metamorphosis, they
ia li\zater and start a terrestrial life. In some

¢ Necturus the gills are retained

o
Utlife. They are tetrapods having two

e necturus (tailed)




pectoral and two pelvic limbs. Some forms are legless e.g. cacecilians, They ha%‘

webbed feet but fingers are without claws. Their skip is. pigmcntcgi, Smooth gng
glandular which is always kept moist and help in respiration. Heart in amphj;, is
three chambered; two auricles and a single ventricle. Two additional tubes (sometimeS
considered chambers) truncus arteriosus and sinus venosus are also present. Thej;
circulatory system is not very perfect as mixing of qugenated and depxygenated
blood takes place in the ventricle. Most amphibians hibernate during winter. |n this
process they dig deep in the mud and survive by getting energy from the fat bodies
deposited around their kidneys. Examples are frog, toad (tailless) and salamagder,
newt, necturus (tailed)
3. Class Reptilia

Reptiles are true land vertebrates. Their bodies §
are bilaterally symmetrical and can be divided in to four &
regions; head, neck, trunk and tail. They are
poikilothermic, pentadactyle (having five fingers) o
tetrapods. They are terrestrial but some species
secondarily has adopted aquatic life like aquatic snakes @8
and turtles. They are lowest amniotes i.c. their embryos §
are surrounded by a protective covering amnion. Other B
protective membranes called extra embryonic
membranes i.e. yolk sac, chorion, and allontoise are |
also found. ’
Sexes are separate and fertilization is internal. They are
oviparous and lay shelled eggs with considerable
amount of yolk which provide all the nutritional
required by the developing embryo within the egg, s
hence there is no larval stage and the young ones hatch ks
out fully formed from the egg. Their skin is thick, scaly
and devoid of glands. This is why skin is very dry and
impervious to water.

Exoskeleton is present in the form of nails and : :
epidermal scales and digits are with claws. Teeth are f'g: 9-31 Lizards, A

: : : ortoises, turties and Tuatar:

present on the jaws except in turtle and tortoise. All reptiles are carnivorous. Heartis
four chambered with two auricles, a v ,
completely or partially divided -n’
ventricle and a pair of systemic arches, _
Colour of the blood is‘ red due'to the of eardsjiéver ke water it
presence of haemoglobin as respiratory their life. They survive with conservitg
pigment. Respiration takes place the wate;' Y s‘mt‘l'lew} oo?l? o e
through lungs which have spongy pressntin their'food.” -
texture. Gill slits appear during
embryonic stages but gills never

B

Wy
L ‘- s




p in reptules. nxc:?‘?"y O;gants arg Metane ric idneyg B
elo - el IC1.e. excr : 5. Be
dc‘;::d they are uricote Cte urje acid Cl'ystals to Comervc wat ah;cd
a : ater
on® - Most o
ﬂ‘od.cmlivc in temperate and tro Ofthe World.
nleSlt is believed that thog

Lofthe
€ amphibi, Which
i environment were the ancestors q
] ua'trl; nt group on the land and thyy tim
dom!

1
< €S, chliles W
© 10 geologicy ist
rePﬁles'Reptilcs flourished in M\
tiles are the descendents of
Lcai;( aid Cretaceous era (]3¢.

pical areas

45 age of
esgzoic €ra (22s. 65 Million y
e Dmosaurs of

cars back
03 urassie €ra (195- 36m) g
6 mxlhqn years back). he en M

S. Birds are unique among vertebrates in
i birds an Mammals are considered to be evolved
from reptilian ancestors. Scales on the legs ang claws are the reptilian characters
which are still ve Prominent in birds. Evolutionary history of birds is v
interesting. In 1861 from the rocks of Jurassic Period, fossil of a birg Was found which
was given the name of Archaeopteryx, the lizard taileq bird. It is of the. $1ze of a crow
Interesting about 1L 1s that it hag characters of both reptiles ang birds so can be
considered a transition species between the two groups
ome ofthe birds like characters of archaeoptcryx are

= Well developed contour and flight feathers covering the body
ii- Forelimbs modified in to flying wings,
lii~ Taj] With two rows of feathers.
- Skull large with single occipital
‘ondyle.
¥ Jaws elongated to form abeak.
“Plilian ¢y
e

hacopteryx is
One specxmep of arc RiER e
ters ofarchacopteryx | present in Berlin museum an
i in British museum

i osence of scales on the legs.

& ones solig and heavy without air

SPaceg.

:‘: Yaws With teeth Presentin sockets.
~ A l -

°"8, tapering lizard like tail
couSiStsQ . 5

20 cauda)l Vertebrae,




v- Nineto ten cervical vertebrae.

vi- No fusion of trunk and sacral vertebrae.

vii- Sternumnot keeled. Free cervical and abdominal ribs are also present.
vm-Slmplc brain with cylindrical cerebral hemisphere and unexpanded

cerebellum.
ix- Fore limbs with three clawed fingers.
The above evidences prove thatarchaeopteryx wasa connecting link between

reptiles and birds. Birds gradually evolved and became one of the most successfi]

group of vertebrates

a. Distinguishing Characteristics of Birds
They are homoiothermic i.e. warm blooded animals because they can

maintain thelr body temperature. The body is covered by different coloured feathers
which are epldermal exoskeleton. Body is fusiform (streamlined) to allow better
movement in air with less resistance. Fore limbs are modified into wings for ﬂlgh_t.
They have adapted a bipedal life and hind limbs are used for walking on land. The
aquatic birds posses webbed feet. Skin is without epidermal glands except for

uropygial gland present at the base oftail.
Bones of the birds are hollow having air spaces which make them light in

weight. Sternum is well developed in to a keel which not only helps in cutting the air
during flight but also provide additional area for the attachment of muscles. Jaws are

without teeth and are modified in the form of a beak. Digestive systemhas acrop to
store the food and a gizzard to grind it. =2

Heart is four chambered with two auricles and two v entricles. Asiﬁgféaomc
arch is present which curves to the right side. Blood is red due to haemoglolgm

contained in oval, nucleated RBCs.
Vocal cords are not present in larynx but a special sound box syrinX is pmcnt
at the junction of trachea and bronchi. Lungs are provxded with extra alr sacs Thwe

air sacs are extended in to viscera. ,
Eyes are provided with a third eyehd, the nictitating membrane which canbedranl

across the eye. A rudimentary pi ntoutside the xternal aummo*“"penmg‘“ |
Excretory organs am; s aas Y-
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fossils animal (named varanope) has been recovered from Texas V}/’hl‘Ch has 50, % '
mammalian characters. The ancestors of mammals were of the size ot.rr!xce and [jy,
on trees. Mammals became dominant in Cenozoic era. Today we are living in the age
of mammals.

Following are general characteristics f mammals: .

Mammals are warm blooded, air breathing, tetrapods which are mostly
terrestrial. Their body is covered with hairs which insulate the body and help iy
maintaining temperature. Mammals have two pairs of pentac!actyle'llfnbs which are
adapted for walking, running, climbing, burrowing, swimming, gliding. In aquatic
orders hind limbs are absent. Skin is glandular with sweat glands and sebacegyg
glands and mammary glands in females for secreting milk. Brain is well developed
with two large cerebral hemispheres and 12 pairs of cranial nerves. Sense organs are
well developed. Eyes are protected by movable eyelids. Ears have an external pinna
for collection of sound waves. Internal ear contains a set of three bones viz. incus,
malleus and stapes which are the smallest bones of the body. Sense of smell, taste and
touch are also well developed.

Respiration takes place through lungs which are spongy in texture due to the
presence of air sacs. Larynx is well developed with vocal cords. Heart is four
chambered and a complete separation of oxygenated and deoxygenated blood is
maintained. Only left aortic arch is present. Colour of the blood is red due to the
presence of haemoglobin in biconcave, non nucleated RBCs. Nitrogenous wastes are
filtered by highly glomerular kidneys and are excreted in the form of urine. Teeth aré
present in jaws which have their roots in the jaws. Canine, incisors, premolar and
molar type teeth are found in varying numbers in mammals.

Sexes are separate and sexual dimorphism is prominent in most mammals.
Testes of male mammals lie in scrotal sac outside the body. Fertilization is internal and
they are viviparous. Embryo is kept inside the body of the female for development, the

process is called gestation. To absorb nutrition from the body of mother a glandular
tissue develops between foetus and uterine wall of the mother called Placenta.
Mammals are also amniotes. The extra embryonic membranes help in the formation
of placenta. Parenti care is highly developed in mammals.

Mammals are divided into three sub classes.

a. Subclass Prototheria or monotremata

b. Subclass Metatheria or marsupials

a. Subclass Eutheria or placentalia

a. Subclass Prototheria or Monotremata

These are the most primitive mammals and are also called as egg W‘ng
mammals. They have certain characters of reptiles like they lay eggs but thes %‘I’:

kept in long oviduct where they are fertilized and later on development taknspfo,
these mammals there is no connection between the body of mother and foett
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Fig: 9.33 Platypus and spiny ant eater

prototheria are restricted to Australian
region 2nd are found in Australia,
Tasmania, New Guinea and their
acighbouring islands. They are
insectivorous, borrowing, nocturnal
animzl. In adults teeth are absent and a
nomy beak is found. Their body
lemperature varies between 25- 28 “C.
Example of these mammals are duck
billed platypus ( Ornithorhynchus) and
7iny anteater ( Tachyglossus).
"Subclass Metatheria or Marsupials
These mammals are also called

| giu ched mammals, Females of these
| then:'als bear a pouch or marsupium on
 youge A side of the belly in which
L vy Bu(':ncs are kept as they are born in a
Sage, T, developed  and immature kangaroo |
pfexe'm Cats of the Mmammary glands are Fig: 9.34 Marsupials . :‘,
Poorly J:V‘he Pouch from which the babies suckle milk. In these animals placenta is .
'Clopc.d and babies come out of the body earlier in immature form. o .
%""ci:sn P1als are also confined to Australian region with the exception 0 t‘;li‘a{
blK:)"“’Wing» ;:.‘ serican opossum, Their body is covered with hairs. They are terrestrial,

| la al (living in trees) in habit. Examples are Kangaroo, Opossum,

Opossum




TN
¢. Subclass Eutheria or Placentalia 1
These animals are the true mammals having the highest degree of evolution ¢

brain and body structures. They are also called placental mamma:]s ;s placema‘ of
different types is formed in these mammals with the hclp. of whhnc tde devc.:lo;m)g
embryo gets nourishment and oxygen from the body of mother and removes i
metabolic wastes. Young ones develop inside the uterus to a relatively mature stage
After birth mother feeds them on her milk produced in the mammary glands with we||

developed teats, Teeth are present in jaws. Cloaca is absent and urino-genital duc

opens independently of rectum. Testes are in scrotum hanging outside the body eithe;

throughout life or at least descend to scrotum during bréeding season.

Eutheria are divided into sixteen orders. Some important orders with examples are
mentioned below:

Insectivora: Feedoninsects, includes moles and shrews.

Chiroptera: Flying mammals like bats, flying squirrels.

Cetacea: Aquatic mammals e.g. whale, dolphin. porpoises, sea lion etc.
Carnivora: Flesheating like dog, cat, lion. Wolves
Rodentia: Cutting habit like rats, mice, squirrel, beavers etc.

Fdentata:  Adults with no or poorly developed molar teeth like South

American anteater, sloths.
Pholidota:  Body covered with large, overlapping, horney scales e.g. Pengulin
Proboscidea: Have along trunk like elephant.
Perissodactyla: Odd- toed hoofed mammals like, horse, zebra etc.
Artiodactyla: Even-toed hoofed mammals like cow, goat, deer etc.

Primates:  Mammals withy highest brain development like lémur, monkeys,
apes, tarsiers, human beings etc.

Markhor is thenatxonalamma[ogv _
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o Echinoderms are rad

KEY POINTS

Animals have been evolved from the single celled
> i but it has yet to be decided th organisms included i
Pr olmt}‘;a. ‘[1 as yet to be decided that from which L e in kingdoen
pave evolved. . group of protoctists, they
System of naming of animals is called binomial no 1 |
S S menclature
"\Lwr-d"zig‘ to modern classification simplest animals which d . i
organize into organs belong to subkingdom Parazoa. Ani st L
are included 1n subkingdom Eumetazoa A
[n diploblastic animals the body is composed of two layers of cell
‘ : vers of cells.
animals the body is composed of three layers of cells

[n triploblastic
Triploblastic animals may be classified into acoelomates, pseudoceolomates and

coelomaltes.
Porifera possess
Coelenterates po
Flat worms (platylwlmemhcs) are bil
unsegmented and hermaphrodite. Organs of excret

cells.
Round worms and thr

skeleton in the form of spicules.

ssess a body cavity or ceolenteron or enteron.

aterally symmetrical triploblasue,

ion in flat worms are flame

ead worms (nematodes) are bilaterally symmetrical,
triploblastic, unsegmented animals in which the sexes are Separie.
Annelids have bilaterally symmetrical bodies.
Arthropods pOssSes paired jointed appendages.
Organs of respiration in arthropods are the trachea, gills or book lungs.
Insects belong (0 class insecta (phylum Arthropods). Their bodies are .
divided in to a head, thorax and abdomen. The thorax bears two pairs of

wings and three pairs of legs.
Organs of excretions in INSECHS a
Molluscs are fundamentally bilaterally
with shells of various types:
jally symmetrical with calcareous skeleum.gtgazlf zfcm
ch are connect with water vascular systeti

locomotion are the tube feet whi eas
ord cast

- resence of potoch al
tics are p in the embryon

Phylum chordata charactert . lits at leastl
embryonic condition, presence of gills shts attem
presence of dorsal hollow central nervous systeft:

re malpighian tubules.
symmetrical generally provided




EXERCISE ‘.1

A. Select the correct answers in the following questions.

| Animals are believed to be evolved from:

a. Non living matter b, Higher plants
c. Water Plants d. Prokaryotes
2. The most important and basic category of taxonomy 18
a, Phylum b. Class
C. Family d. Species
3. An animal found from ocean was observed to have no tissue organiz;..
18 most likely to be the member of phylum.
a. Porifera b. Coelentrata
e} Echinodermata d. Hemichordata
4. Cells of the inner lining of the endoderm in diploblastic animals are cali
a. Cnidoblast b. Choanocytes
C. Pinnacocytes d. Amoebocytes
S Animals found in more than one morphological form are said to
exhibit:
a. multigenecity b. polymorphism
C; pseudomorphism d. isolation

6. A flat worm was divided into three pieces during an experiment and W
kept in the nutrient medium. All parts grow into new worm. The animals ma}

be:

a. liver fluke b. tape worm
c. planaria d. hydra
7. Group of vertebrates in which placenta is formed
a. Fishes b. Amphibia
c. Aves d. Mammalia
3 Organs of excretion in annelids are
a. Flame cells b. Nephridia

C. Malpighian tubules d. Kidneys o S
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6. In what heamolymph is diff®

\fembers 01 the order 'perissodactyle’ are al

. JIC ¥ SO named ;
ungulates b ¥ S
L 2 - hoofed mammals
: eutheria ‘
\ d. All ofthe above
\coclomates are characterized by:
the absence of brain.

-z'
the absence of mesoderm

b.

- q solid body wi a cavity

c. s solid body withouta cavity surrounding internal organs
d. a coelom thatis not completely lined with mesodcm;

iich of the following characteristic is probably most responsible for the

Wi

great diversification of insects on land?

a. Segmentation b. Antenna

. Rilateral symmetry d. Exoskeleton

Vammals and liv ing birds share all of the following characteristics EXCEPT:

a. endothermy.

b. descent from common amniotic ancestor.

C. a dorsal, hoallow nerve cord.

d. an archosaur commaon ancestor.

ArchacopteryX ShOWS features of :

a. reptiles and mammals. b,  reptles and amphibians.

c. reptiles and aves. duBY0S and mammals.
the following qu_cstmns'

Write short answers to
¢ of many

Why certain animals are ca |
for the formation of lary

What is the reason

animals? o
What is the importance of polymorp ism:
: qr fish arc invertebrates and ar¢

Cuttle fish, jelly fish, st fish?
many invertebrates are called 1St : form
Why the reptiles excrete nitrogenous wastes 18 ﬂ.le |

crystals?

living fossils®
lled VIR v during the 1 oycl

cent from blood?




EXERCISE 3.

Differentiate between Proterostomes and Deuterostomes.

Why alternation of generation is required |
What 1s the difference between haemocoel and coelom?
List down three organisms, cach representing radial symmetry and bilatery)

i

- o
‘d

symmetry? :
I, Differentiate between prototheria and metatheria,

Write down the detailed answers of these question.

D.
I Describe the importance of classification in animal kingdom. What are
different categories used for classification?
2. What are the salient features of phylum Annelida? Describe their economic

importance as well.
3. Describe the parasitic adaptations in phylum platyhelminths.
4. Compare the structure of heart in different phyla of animal kingdom and

especially in different classes of vertebrates. |
5. Discuss the distinguishing characters of phylum arthropoda. How will you |

evaluate the economic importance of class insecta? _
What adaptations are found in birds for aerial life? Describe evolutionary

6.
history of birds with special reference to the fossil birds. g
7. Write short notes on the following. : ' e |
a. Binomial nomenclature G ! P
b. Parazoa 2obs = o8 1
c. Poikilothemic animals g

Projects B
* Make a collection of insects present in your locality. Identity their scientific
names. An exhibition of this collection may be arranged under the euidane of
teacher. -. . z | FaE> 4

* Working in group of four, prepare a presentation di
causes/events of extinction of major animal species, Coll
reference books and internet. Share your findings in the clas:
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