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econd largest animal phylum, next
to Arthropoda
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Mollusca @
al/he soft-body is differentiated into three regions - head,

\Wisceral hump and foot.
Bl 2rfe &l et &= 3 fAanfaa fdsar wirar § - fae, sria &t
ods 3 Uzl T

Most molluscan blood contains a respiratory pigment
Lgcﬁfed'hem@y%r compound. When

oxygenated, suchblood is bluish in colour; when

deoxygenadted, the blood is colourless.
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‘Body is covered by
Calcareous shell

2[¥Te Ue cbfeerad fit 2l
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*Shell provides WotfectioB
to these soft bodies.
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pen Circulatory system
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hear mouth
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Mollusca BT

-eX. Octopus, Unio, Pilaﬂllarl Sgljter,
Snail ,Squidetc.

ECIECA mmsna%iw gfstat, arsast, U
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. Most intelligent invertebrate
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2. 3 Heart + 9 Brain
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3JBIue colour of blood present -
Haemocyanin
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MOLLUSCA

© HYTEhT & 3GT8Y0T | Examples .
NN

Octopus
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Examples of Echinodermata
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tarfish

Sea cucumber
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Echinodermata | ZragHeT

*The body is covered With which gives the name echinodermata.
IR Sheh! ¥ @ehT 21T 8, fT8eh ShuT g&ent a1 simieder uer R

*Body is radially symmetrical ilarva — bilaterally symmetrical

TR AT T IR T &0 | THHA ST § (ST 50eita &9 ¥ aRid gt 8)|
*The animals have well developed water vascular system, which is used for locomotion.

AR | 3158 a8 O frafia stet dagt wume! 2idt 8, raent Sue sre-fe & foro

ferar STaT B Ca COn -
*Hard internal Skeleton is made of|calcium carbonate.]
SHeRTeT ShieITIH SRTATE ST ST BIdT 2|

*Examples: Starﬁsh sea urchlns, etc.
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.Characteristics [ fd2lgdare

 Livein salt water
AR Ul Aegd &

e Although they lack a@otochord}this internal
skeleton provides them protection and controlled

. moveme;tﬁﬁ o a-&prm’ -m- a_ﬂ--q-é
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ECHINODERMATA

H&Y 18197 | Main Characteristics

Spiny skin & endoskeleton
PIecR T d 3id:hehlel

Five-part symmetry in adults
IITh! ° UI-3Rg gafafa
Tube feet for movement

CIGRICE RG]

Water vascular system | SieT Hag-l da=

Mostly live on the sea floor
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Protochordates ACIhIscH

©

* Possess a@otochoroDat least once during their life.

* It provides internal support without restricting movement.

* Protochordates are a primitive type of chordates

. Ex-[Amphioxusj
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Nerve chord

Notochord Intestine Fin rays

/\ Coucljcl fin
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Gill slits
Endostyle
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Vertebrates

IRy

D —

* Vertebrates have:
1. vertebral column (backbone)

2. an internal skeletal structure that supports the body and protects vital
organs, such as the brain and the spinal cord.

* Vertebrates show advanced sensory abilities and coordinated behaviour.

o HATHT Sar (vertebrates) A I fQdwae g %‘
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® Mouth © Pharyngeal © Anus O Tail

gill-slits

© Notochord & Dorsal tubular € Muscle
nerve cord segments




BIOLOGY

Chordata hieeT

*Presence of a solid supporting structure on dorsal side of the body called notochord.
IR o I8 1T W T 31 TR GLT <ht Sufkerfd i Fierente et st 2

*Presence of a dorsal hollow, tubular nerve cord.

» Th YT WA, TSI (o1 ShiS ohl STTEHI
*Presence of pharyngeal gill slits at least in the embryonic stages.

« YUT ST H TEHT et feete 3t Sufeerfal

® post anal tail: for at least some stages of life.

* T[T 92 Y BIdT &: ST o FH 8 HH % 9N o6 [y



POST - ANAL TAIL

. NOTOCHORD
PHARYNGEAL SLITS

DORSAL HOLLOW NERVE CORD



Chordate Features in a Human Embryo

a. Pharyngeal Gill Slits I/
b. Dorsal Nerve Cord
c. Notocord
d._Post-Anal Tail




Pharyngeal Hollow dorsal
pouches - hervecord —

Chordate ||

Features ||
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VERTEBRATA &9&eh!

Vertebrates possess wrseht ITIUTAT H UTIT ST 2:
1. Vertebral column (backbone) g <t gt ({ig ww)

2. Internal skeletal structure that supports the body and protects
vital organs, such as the brain and the spinal cord. y&R &t @gr/r

o SR Afksen or {5 Y 35T S HEcaqul ST hi T8I i ATt ATaNeh
hehTeT TEHAT
This internal framework allows a larger body size, efficient
movement and the development of complex organ systems.

IE AR ST IR o TS SATHRR, HIT Td HR ATl AT qurterat &
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VERTEBRATA 9I%cht

Vertebrates show advanced sensory abilities and coordinated behaviour.

S 3T GaaT ATl 3R TH{~ad sTagR J2id hid 2l

Vertebrates are classified into five groups: based on the broad patterns of
their habitat use, body covering and reproduction. serEeht ST sl 37k ATIH

ST, IR TSR0 ﬁxw%wﬁzﬁ% TR U Ui AHET W iR TRt 7T &
@ HE)Q"\ Vertalorode

Amphibians C’DH@M{ Q-Cso%/ \lq“ﬂ&?

) Reptiles °€< A= A
W\H/ulow«
Birds L{Q\% R
W@ﬂ W

vammals

A S




Dorsal hollow

nerve cord .
Post-anal tail

\ Pharyngeal slits

Notochord
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(d)

Porifera

Cnidaria

Platyhelminthes

Nematoda

Habitat

Water (Marine)

Water
(Fresh and marine)

Water/inside host

Soil/water/inside
host

Level of
organisation

Cellular

Tissue

Organ

Organ system
(digestive system)

Skeleton

X
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Image
-/Anneh'da Arthropoda Mollusca Echinodermata
. —

Habitat Moist soil/water / Land/water Water/moist land Marine water
Level of 0

o rgan system Organ system Organ system Organ system

organisation -
~ \/

skalaton X Exoskeleton Exoskeleton Endoskeleton

|
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SCIENCE BY |

Aristotle

Carolus
Linnaeus

Ernst
Haeckel

Herbert F.
Copeland

Robert H.
Whittaker

Artificial System
Grouped animals
by habitat — land,
water and air
4th century BCE

Two Kingdom
Divided life into
Plantae, Animalia
1758

Three Kingdom
Added Protista for
microscopic life
1866

Four Kingdom
Grouped life into
Monera, Protista,
Plantae, Animalia
1938

Five Kingdom
Grouped life into
Monera, Protista,
Fungi, Plantae,
Animalia
1969

Fig. 12.4: Timeline of the classification systems



Classification of Living Organisms l

Cell type
|

l

Prokarvyotes

1

Monera |

(Bacteria. Archaea,
Cyanobacteria)

Primitive nucleus Eukaryotes Membrane-bound
(Unbounded nucleus
membrane)

IL.evel of organisation
[ Umcelllular . (Amoeba Multicellular
- > ?.: =3 Parameciurmnm.
I Protista | > % Chlamydomonas,
(May or may ~ M E’o:q, Euglena)
not have a 7

cell wall)

P

Cell structure

|

With cell wall
|

|

Chitin
> Mode of nutrition
Heterotrophic Ecological role
Decomposers

(Depend on others for food)

Aspergillus

NMosses

|
Cellulose

Autotrophic
Producers

I Plantae ]

Grasses Ferns

Pines Roses

|

Without cell wall

Mode of nutrition

Heterotrophic | (Depend on

(Process of photosynthesis)

Consumers others for
1 food)
Animalia
Ant

Snake Frog

Bird Cat Human

Fig. 12.5: Five kingdom classification
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*Dorsal nerve chord 1s present.

» QI TfeRT ST HiSE

*Animals are triploblastic and coelomate. Animals have paired gill pouches.

INEAN

ST [eaAeaTeeh 3R hTAME BId 7| STl + Tt I3 SIS &

*Vertebrates are divided into two super classes, viz. pisces and tetrapoda.

+ SHREHIST I &1 UL I H Siel 7T 7, 37id| Hi 3R 2grren
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A. Pisces

*They are commonly known as fish. The body i1s streamlined. Muscular tail 1s
—, ——— — N

present which assists in locomotion. Body 1s covered with scales.

+ 378 JTTHAIL W TS oh &Y H STHT SIT1 81 TR oA ierd 81 Ui s HISs el

2 ST 84ehd | HETIAT hid] ;lmﬁd\l\qﬁ T GAT




Spinal cord

Pyloric cecum

Brain

Olfactory
bulb

’Q’ e | e~ A Mouth

N
“g& A\ ;.M , fsly

y b A " 3
N\ | N\
g Aval N
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Pharynx

Urinary bladder

Urogenital Anus Intestine Spleen

openin
Pening Swim bladder Pancreas
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@aired gil@are present; which can breathe oxygen dissolved in water.

[

R TAhS HISE &; S AT H Hel! SATRSH 3hl HiF of Fhal ol

—

*They are(cold-blooded animals. The heart has onlyGWO chambe@ They lay
" =

eggs.\Fishes can be bony or cartilaginous.
+ I 3 T 1A ST 8| B H shalod al el Bld ol o 3 ad & H@RMT
| e el wehd & SHRE

ul
*Shark 1s an example of cartilaginous fish. Rohu and katla are examples of

bony fish.

(@)
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o

CIRTARIEY

* Animals have four limbs for locomotion and hence the name

tetrapoda. Tetrapoda 1s divided into four classes, viz. amphibia,
reptilia, aves and mammalia.

e BLohd oh foTU ST oh I 3T sm d & 3T 3AIeTT $HeT 911 229IST US|

ddNISI ! TR Ol‘llﬁdllePJT% WIW Hﬂw Q&qﬁ_{wgﬂﬁ|
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@ Amphibiaa These animals are adapted to live both 1n water and
land. Mucus glands on skin keep the skin moist. The animals breathe

through(skin when in water and through lungs when on land. The
heart has\(t.ﬁee chamberohese are cold blooded animals. Examples:
"\./\/'\/\/\J

(ljm]ﬁwvlol{qﬁaﬁtww 3T H T o fTT STepford &1 o= W)
leMquhH ‘/T?MIJCOT:H ST 9 &l 8| ST 9T ﬁcocu ohm%aﬁﬁaﬁT

STHIF 9 ST o HIEIH © Hi¥ oid 8] 899 W o9 &7 8id 81 ¥ 38 T a1
STHeR 8| IaTEUT: %FW*L;V)

Frog, toad, salamander, etc. ID‘& &i’t
Haeh, 2IS, GH=<T, 31|
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 Oxygen

Nostir] Lungs _MCarbon Dioxide

\ /

Mouth Cavity







NAMES OF REPTILES

LIZARD CHAMELEON







HIKA MAM
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(2) Reptiles
v Show crawling movement for locomotion. I STHEX §lahd o T8 T ahl 711 T @Td &

A
v'Skin is hardened to form(scales. ( Pr r k
v’ Most of the reptilians have three chambered heart bui crocodﬂe has four—chambered
heart. WWWW?W FeTT ITAT BIdT @ Tk HTH<S T ged IR o AT et AT
I

4 They don't need water to lay Eg/gi,lather eggs are covered with hard shells and laid
on land. 378 37 2 o fo1w arft i TTavzenar 721 Bidl 2, dfceh e FaR WA T Sh EId &

W @ ST 8

xamples: snakes, lizards, crocodile, turtle, etc. 3GTELIT: €Y, %Hohcihl, HI{H©,
f /_
6h@C‘FIT, AT
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(3LAves:&The body is covered
into wings. These are warm-b]

W1th feathers Forelimbs are modified
ooded ammals The heart has four

chambers. Bones are hollow (pneumatic); which assists in flying. All

the birds belong to this cl/a,g(

.
S 1

(3) Tag: ‘ﬂﬁ’(‘@ﬁﬁ @1 BIdT &l Forelimbs &l 9@l | G¥nferd foram ST

21 A T T goucd SR 8| 7e H AR FA e 81 g

(JIJ—KQPOIN,\(\

T GRIAT (AT )
gidt 8; ST 38+ H Hee il ol 9] tr&ﬁ%ﬁaﬁ%%l @A




OSTRICH FEMUR

Birds have honeveomb bones to reduce

wewght for flight. Flightless osimiches

evolved from ving birds and retain this feature.




Compare bird & mammal BONES

Yellow

:‘.“‘,t % /
/ 2N | Marrow

Compact
Bone

Bird Bone Mammal Bone
* Bird bones are lightweight and hollow.

* Mammal bones are filled with bone marrow and
are much heavier.
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(40 Mammaliay The ‘&ody 1s covered Wit Skin has sweat glands
| ; ) A AALAT UL

and sebaceous glands. Mammary glands are present in females and

are used for nourishing the young ones. Most ot the mammalians give

birth to young ones and are called viviparous. Some of the mammals
lay eggs and are called oviparous. u{?‘fﬁ‘

(4‘\Trftc1|c1\iﬁcaoh I 2| o H wlE Tforr TR g Uier

Rl 5| Aigerradl § T HierR Jisg g %?ﬂﬁtmzqzhn ==t % T
5 FoTT FoRaTT ST 21 SRS ST el o 2 d & 37 3= \[aoa )
T ST 81 FS THIR 312 3 & 3R I Afqu® dwar st el SRGY)




Perissodactyla (Odd- - -
touil Hoo e Aniraalss Animals of the Class Mammalia (Mammals)

Pholidata
(Pangolin)

“r

Chiroptera
(Bats)

Carnivora — _
(Meat-eaters)

Cetacea (Whales
. & Porpoises)

Sirenia (Dugongs
& Manatees)

o

; Insectivora
‘} (Insect-eaters)

Lagomorpha (Pikas,
Hares, and Rabbits)

/
Rodentia .
Gnawing Mammals '
(_ "9 ;i T Artiodactyla

SO \ l@ (Even-toed Hoof)
N\ >

Dermoptera
(Colugos)

Primates
(Apes &
Monkeys)

\
Marsupialia

(Pouched Animals) Edentata
\ Proboscidea | (Toothless
(Elephants) Mammals)
@Sheri Amsel Monotremata Pinnipedia

www.exploringnature.org (E99-laying Mammals) { (Seals & Sea Lions)
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Generation
1



Australopntpecus Homo habilis Homo erectus L s qu &
afarensis neanderthalensis sapiens
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Feature

v’ Backbone
v" Skeleton
v' Complexity

v’ Examples

Invertebrates

(3Th2I&hT)
X Absent

External/Absent

Simple to Moderate

Earthworm, Snail,
Starfish

Vertebrates

FIRT

(S

)

¥ Present

Internal
Endoskeleton

Highly Developed

~ish, Frog, Bird,
Human
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Invertebrates

Group (TH)

@ Porifera (TIST)

€ Cnidaria (3R)

7 Platyhelminthes (T9¢ agﬁr)
7 Nematoda (Inel ?fm')

7 Annelida (Taferam)

¥¢ Arthropoda (3gfaisT)

i® Mollusca (HIEHT)

#® Echinodermata (THIS=I15HeT)

Main Characteristics (&€ SI&T0T)

Body with pores, aquatic,
asymmetrical

Tentacles with stinging cells, radial
symmetry

Flat body, bilateral symmetry
Cylindrical body, unsegmented
Segmented body, true coelom
Jointed legs, chitinous exoskeleton
Soft body, muscular foot

Spiny skin, marine animals

Examples (3GTg<OT)

Sycon, Spongilla

Hydra, Jellyfish

Planaria, Tapeworm
Ascaris, Roundworm
Earthworm, Leech
Butterfly, Cockroach, Spider
Snail, Octopus

Starfish, Sea Urchin



Group (T3Y)
@: Pisces (ﬂﬁﬁ'ﬁ)

& Amphibia (3HTX)
QJ Reptilia (Hﬂﬂ'q')

fl Aves (gaf)

® Mammalia (EdTerY)

Main Characteristics
(JEI:E&' I&T0T)

Aquatic, gills for
respiration, fins present

Live on land and water,
moist skin

Dry scaly skin, lay eggs

Feathers, wings, warm-
blooded

Hair on body, mammary
glands, warm-blooded

BIOLOGY

Examples (3GTg0T)

Rohu, Shark

Frog, Toad
Snake, Lizard, Crocodile

Sparrow, Peacock, Eagle

Human, Cow, Tiger
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