In support of organic evolution some important evidences are -

Palaeontdlogical Evidences - [Focgtuj
The study of fossils is known as ; Palaeontology.

Fossils word X Taken from Fossilis / Fossolium
Fatherof Palaeontology - : Léonard davinci”
Founder of modern palaeontlogy :  _George cuvier

Birbal Sahni is famous for Indian palaeonotology
Two branches of palaeontology -
1. Palaeobotany : Study of plant fossils
2_Palaeozoology : Study of Animal fossils
—— ; lled fossils:”

Definition of Fossils was given byCharls.
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Fossils provide one of the most acceptable evidence in support of organic evolution.

Types of Rocks :
(1) ‘ﬁgllmentary Rocks -

(2)

&)

These are formed at the bottom of ancient oceans by deposition of sediments of sand, lime, coal and
minerals which slowly change into hard layers.

Sedimentry rocks are also called as stratified rocks. Eg. Lime Stone, Sand Stone.

Fossils are mostly found irf sedimentary rocks?

Igneous rocks -

Such rocks are formed by ancient volcanic deposits which slowly cooled down and hardened as rocks e.g.

Granite rocks.
They generally do not have fossils.

Metamorphic rocks -
These are formed by metamorphosis of sedimentary and igneous rocks. Such metamorphosis may be

caused by pressure heat and physical movements. e.g. Marble and Slate rocks.

Type of Fossils :

1.

7

Unaltered Fossils :
In this type whole bodies of extinct organisms are found frozen in ice at the polar regions eg. Waoaoly

mammoths (25000 yrs before extinct fossils were found from siberian region)

Petrified fossils - Most.common type of fossil,

‘Replacement of organic part by mineral dépasites is called petrification’. These fossils consists of only the
hard parts e.g. bones, teeth, shells, wood etc. of extinct organisms.

Inhuman bodyfirst fossilization.occur of.teeth.

Mould fossils -

is preserved in wet soil.

Cast fossils -
Some times minerals fills.in,the mould, resulting in cast fossils.

Print Fossils -
Foot print or prints.of.wings, skin, leaves, stems etc made in soft mud which subsequently become

fossilized are a common type of fossils.
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6. Coprolites -

These fossils include the fossil preservation of contents of the intestine. g¥Kéretaiof many ancient animals
including particularly the reptiles or fishes. )

Lt LI R R

By studying fossils following facts about orgahic; evolution are evident -

1. Fossils found in older rocks are of simple type and those found in newer rocks are of complex types.
In the beginning unicellular protozoans were formed from which multicellular animals evolved.

i Some fossils represegnts connecting links between two groups.

Angiosperms among plants and mammals among animals are highly developed modern organism

oos W

By fossils, we can study the,evolutionary.pedigreg.of:an animal like stages in evolution of horse, elephant
and man etc.

Archaeopteryx - %\\a
t

Fossil connective link between birds and reptiles. Fossil was discovered by.Andreas wagner-from Bavaria in
Germany: It was found in the rocks of the Jurassic period.

Reptilian Characters :

(1) Long tailis present.

(2) _Boneswere not.pneumatic. .
&

(3)  Presence of weak sternum, , ,’\?

(4)  Presence of free caudal vertebrae as found in Lizard. i N

(5)  Similar.teeth present in Jaws. §

Avian Characters :

(1)  Presence of feathers on the body.

(2)  The two jaws were modified into.beak.

(3)  Theforelimbs were modified into wings.

(@) The hind limbs were built in the typical avian plan.

|
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Again we only see their modem day descendent like turtles, tortoises and crocodiles. Some of these land reptiles
went back into water to evolve into fish like reptiles probably 200 mya eg. Ichthyosaurs. The land reptiles were
of course the dinosaurs. About 65 mya the dinosaurs suddenly disappeared from the earth. We do not know the
true reason for extinction. The first mammal were like Shrews.

A family tree of dinosaurs and their living modern day
counterpart organisms like crocodiles and birds

2. Morphological and Anatomical Evidences -
Different animals and plants show dissimilarities in their structure but in some characters they show similarities.

These similarities provide one-of the most concluding evidence of organic evolution similarities are of two types.
1.  Homology 2" "Analogy

1. Homology - COM'@N Sty 2

The similarity based on common origin, similar basic plan of organization and embryonic development is called
homology.

Similarity in appearance and function is not necessary.

The organs which have common origin, embryonic development and same basic structure but perform d1fferent
functions are called Homologous organ. Homologous term given by Richard Owen.

Examples of Homologous organs -
(i) Forelimbs of mammals -
Horse Bat Whale Seal Man
Appearence Foot Wings Paddle Flipper Hand
Function Running Flying Swimming Swimming Holding
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In their fore limbs similar bones are present like - humerus, radius, ulna, corpals, metacarpals and
phalanges.

———— Humms

- -

Whale Birds Bat Horse Man

Fig.: Homologous organs

Divergent evolution (adapti

(i) Legs of invertebrates - “y
1‘/ v

Cockroach Honey bee fie

Walking Collecting of pollens
But in both segmented legs are present and segments are same like coxa, Trochanter, Femur, tibia, 1-5

jointed tarsus.

(iii) Mouth parts of insects

Cockroach Honey Bee Mosquito
Biting and chewing) Chewing and lapping < 'P}érclng and sucking

In each of these insects the mouth parts comprise labrum, mandibles and maxillae.

- (iv) Homology is also seen in the skeleton, heart, blood vessles and excretory system of different vertebrates.

(v)  Thorn of bougainvillea and tendril of cucurbita(Modification of axillary bud).

(vi):  Wings of sparrow and pectoral fins of fish.

(vii) Hmd limb of mammals.

(i) Potato & gnger (44
(ix) Radish & Carrot Q,{d’)

(x) ' Homology is also seen amongst the molecule. This is called molecular homology. For example the proteins

_ found in the blood of man and apes are similar.
(xi) Testes in male and Ovaries in female develop from same embryonic tissue.

(i) Pectoral fin of fish and flipper of seal,

ive divergence/adaptive radiation)

Homology found in different animals indicate their evolution from common ancestors. Species which have
dlverged after origin from common ancestor giving rise to new species adapted to new habitats and ways of life
is cal!ed adaptive radiation, exhibit large number of homologous organs. Homology shows divergent evolution.

For Example : Adaptive radiation gave rise to a variety of marsupials in Australia.

Scanned with CamScanner



indicates common ance story.
e
~—%q. - Forelimbs of all mammals,
~ Internal organs ol vertebrates ke heart, braln,
= Thom and tendrils of Bougalwillea and cucinbita,

The same stiucture developed along dilfevent divergent v\\‘lullm rand these shie Iuwn ale llUlllU" jous, omology

Fiylng
phalanger

woll N

Tasmanlan
ligor cal

Spotted cuscus

2. Analogy-
It is similarity in organs based on simi-
lar function. Organs which have dif-

ferent origin and dissimilar fundamen-
tal structure but have similar functions

A

~
h
s,

are called Analogous organs.

J

Examples of Analogous organs -

/ ans of bat & birds are analogous to
wings of insects.

A0t (. ATH

(i)  Pelvic fins of fish, flipper of seal
. Insect
(i)  Sting of bee and scorpion.

(v  Phylloclade of Ruscus and leaf

(v Chloragogen cell of pheretima Birds
and liver of vertebrate.

()  Hands of man and trunk of elephant.

M Potato and swegim,tato_@\

T ————— .

(L\) 'Dog fish and whale.
é@:}”' Flippers of penguin (bird) and dolphin (mammals).

230
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. Analogous structures are a vesull of convergent evolutlon. Different structures evolving for the same function.
Similar habltat has resulted In selection of similar adaptive features In different groups of organisms.
A
a.q = Byes of octopus and mammals,
= Flippers of Penguins and Dolphins.
= Wings of butterfly and blvds,
. When more than one adaptive radiation appeared 1o have occured in an Isolated geographical area (representing
different habitats), one can call this convergent evolution, M‘
wen 3 Bis [y ei o2
Convergent evolution (adaptive convergence/parallel evolution) Mole . Marsuplal Mole
Development of shidlar adaptive functional structures in unrelatedd 4}!“//
qroups of organisms Is called convergent evolution. For TR
: ~ Numbat (Anteater)
Example @ Some of the marsuplals of Australia resemble
equivalent placental mammals that live In similar habitats of other
Mouse Marsupial Mouse
continents,
When adaptive convergence Is found In closely related specles, #‘,,..‘ -\
LAY,
it is called parallel evolution. Spotted Cuscus

Analogous organs do not show common ancestory but

they shows evolution.

Evidences from vestigial organs -

The organs which are present in reduced form and donot perform

any function in the body but correspond 1o the fully developed

functional organs of related animals are called vestigial organs.
They are remainants of organs which were complele and func-

tional in their ancestors.

)

m (3rd molar)

| appendix
vermiform
S G

. J‘
caudal i

>
<
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g

R
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muscles of
abdomen

et
2.

.
LT it

ointed tiny
canine C wings
tooth /

vestigial

pg(lvic girdle
an ] m

pyramidal -
musclos
Vestigial organs.  A—In man (i) Less body hair, (ii) Nipples in male, (jii) Coccyx, B—Vermiform
indix, C—Nictitating membrane, D—Wisdom tecth, E~Abdomen muscles, F—Muscles of pinna, G—Wings in
ile moth, H~Wings of Ostrich, I—Toes in forclimb of horse, J, K—Hind limbs and pelvic girdle of python,
Hindlimbs and pelvic of whale. ‘
me—— AN 4
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Vestigial organs in Human bbdy - : ;

Human body possess about 180 vestigial organs

eg. a. Nictitating membrane b. Muscles of pinna (auricular muscles)
¢. Vermiform appendix d. Coceyx
e. Canine teeth f. Third molars (wisdom teeth)
g. Segmental muscles of abdomen h. Caecum
i. Body hairs j. Nipples in male
k. Ear pinna

Vestigial organs in other animals -

* —Hind limb and pelvic girdle of python

— Wings of flightless birds such as Ostrich, Emu, Kiwi, Dodo, Reha etc. (Dodo recentely extinct)

- Eyes of deep sea fishes
— Splint bones in feet of horse [2™ and 4" finger]
- External ear in whale
— Rudiment of reptilian jaw apparatus.
— Hindlimb and pelvic girdle of whale.
Vestigial organs in plants -
Scale leaves of Ruscus and various underground stems.
Vestigial organs are example of lamrckism (Theory of inheritence of acquired charactar)

(4) Evidences from connecting links -

Some animals and plants possess characters of two separate groups. One being primitive and the other is
advanced group.

cdlawed appendages
preantennae ' T

' snout -
PERIPATUS ECHIDNA

~—

232
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These species act as bridge between two taxonomic groups such organism are called connecting link.
They provide good example of organic evolution and common ancestory.

(i) Virus : Between living and non living

(i) Euglena : Between plants and animals

(i)  Proterospongia : Between protozoa and porifera

(iv)  Neopilina : Between molluscaand  annelida

) Peripatus : Between annelida and arthropoda

(vij  Archaeopteryx : Between reptiles and birds

(vl Balanoglossus : Between nonchordates and chordates

(viii) Chimera : Between cartilagenous fish and bony fish

(ix)  Lung fish (Protopterus) : Between fishes and amphibia

(x)  Platypus : Between reptiles and mammals

(xi) Echidna : Between reptiles and mammals.
(5) Evidences from Atavism (Reversion)

Sometimes in some individuals such characters suddenly appears which were supposed to be present in their
ancestors but were lost during the course of development.

- This phenomenon is known as atavism or reversion. Atavism proves that animals developing atavistic struc-
ture have evolved from such ancestors in which these structures were fully developed.

pharyngeal sht

Some human atavistic characters; A—Human baby with tail, B, C—Cervicii fis
D—Additional nipples, E—Pointed canine tooth, F—Thick hair on body.

tula or rudimentary gill-slits,

. Examples :
1. Human baby with tail

2, Cervical fistula — in some human babies an aperture is present on neck behind the ear called as
cervical fistula. It represents pharyngeal gill slits which were present in aquatic vertebrate ancestors.

3. Long and pointed canine teetlt represents carnivorous ancestors.
4. Large and thick body hair reflect our relationship with apes.

5. Extranipples (more than tJ:
233
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(6)

(7)

Evidence from physiology and biochemistry -
Different organism show similarities in physiology and biochemistry. Some clear examples are —

Protoplasm : Structure and chemical composition of protoplasm is same from protozoa to mammalia.

1.
Is like Trypsin digest protein from amoeba to -

2.  Enzymes : Enzymes perform same function in all anima
man. Amylase digest starch from porifera to mammalia.

Blood : Chordates show almost same composition of blood.

ATP : This energy rich molecule is formed for biological oxidation in all animals.

Hormones : Secreted in different vertebrates performs same function.

Hereditary material : Hereditary material is DNA in all organism and its basic structure is same in all

o oo oW

animals.
7. Cytochrome C is a respiratory protein situated in the mitochondria of all organism. In this protein from

78-88 A.A. are identical in all organism, which show common ancestory.

Physiology and biochemistry thus prove that all animals have evolved from some common ances-

tor.

Evidences from bio geographical distribution -

The study of geographical distribution of animal and plant species in different parts of earth is called Biogeog-
raphy.

Different animal species occuring in an area are called Fauna and those of plants are called Flora.

On the basis of fauna and flora Alfred Russel Wallace divided the whole world into six major biogeographical
regions called realms. _

Nearctic : North America from Mexican highlands to Arctic islands and Greenland.

Palaearctic : Europe, North Asia up to Himalayas and North Africa up to Sahara desert.

Neotropical : Central and South America, Mexican lowlands and West Indies.

Oriental : Asia, South of Himalayas; India, Ceylon, Malay, Peninsula, Sumatra, Borneo, Java Celebes and

Philippines.
Ethiopian : South Africa from Sahara Desert, Madagascar and Adjacent islands.

S
RS e I =

~~

Fig.:Zoogeographiclrealms

Australian : Australia, Tasmania, New Guinea, New Zealand and Oceanic islands of the pacific. It is believed
that millions of years ago all the continents were present in the form of a single land mass called Pangaea.
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A related species of these birds were also present in South American continent. Probably some member of this
species migrated to Galapagos island where these birds evolved into different species as a result of adaptanc,rl :
to environment. These birds are now known as Darwin's Finches.

Darwin described that a particular species is evolved in a particular area, progenies of this species migrate 1,

different geographical areas and are gradually adapted to changing environmental conditions. These adapts. 4

tions gradually give rise to new species as a result of isolation.

The process of evolution of different species in a given geographical area strarting from a point and radiating

to other areas of geography (habitats) is called as adaptive radiation.

Special Point

&  Darwin's finches are also an example of adaptive radiation (different shape of beak

and claws due to their habitat)

&  Darwin's finches are example of allopatric speciation.

4.  Elephants and lions are mainly found in Africa and India.

5.  Giraffe, Zebra and hippopotamous are found only in Africa.

6.  Main land of human evolution is Africa.

Imp. Point :

8)

Examples :-

@

(i) -

(iii) ThePhylogeneticallyearliest metazoansi.e., the A B C D E F

236

Palaeontological and Biogeographical evidences are considered as best evidences in sup-

port of organic evolution.

Evidences from Embryology -
Baer's Law : An organism show its ancestor stages in its embryonic development. In embryo stage general
characters appear f:rstly then specialized characters appear o
s Hpakah = S = i o
: MullerFxrstlyproposed 'Re: pltulahon theory
: = onbyo § on
sho

- Accordmg toit 'Ontogeny tecapltulate phglogen’ﬂ itmeans any organis wsits ancestral adult
- stages duringits embryonic deVelopment It shows thatall orgamsm evolved froma common ancestor.

- Amest Haeckel explamd it in detail and give.the:name 'B:ogenetlc law'™?

- Bear dxsproved Haeksls law. He noted that embryos never pass through the only adult stages of other animals.

The Zygotes from which the development of all
metazoan bodies starts, are single-celled and

.+ quite comparable with. the bodies of simple
protozoans.

This indicates the origin of Metazoans from
. Protozoan Ancestors.

The early stages of Embryonic development,
Viz, Morula, Blastula and gastrula are basically
similar in all metazoans, indicating a
Monophyletic Origin of the latter.

sponges and cnidarians, have retained early Comparison of stages in the .

gastrula like double - layered (Diploblastic) vertebrate embryos. A. Fish, B. Salamander,

structure of body of Metazoans.
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(vi)

(vii)

(viii)

In fishes, the young individual, developing from gastrula, is almost-like the adult, but the tadpole larvae of
amphibians bear more resemblance to the young once of fishes than to their own adults. This indicates Origin

of amphibians from fishes.

Even after gastrulation in the vertebrates, the early postgastrula stages are quite similar in members of all the
different classes, Viz, fishes, amphibians, reptiles, birds and mammals.

The differentiation of class characters appear in later stages, moreover, the embryo of phylogenetically higher
vertebrates pass through the adult stages of lower vertebrates before attaining the characteristics of their own
classes.

Forexample, in all birds and mammalsincluding man, the embryos passes through stages resembling adult's stage
of fishes, amphibians and reptiles before finally attaining the characters of their respective classes.

This proves that All Vertebrates have evolved from common fish like ancestors and also that both blrds and

mammals have evolved from reptiles. HohH T Poes L '. " «

When the heart first develops in the embryos of amphibians, reptiles, blrds and mammals, it is 2—chambered same
asin the embryos and adults of fishes. In later stages of embryonic development in amphibians, reptiles, birds
and mammals the heart become, 3-chambered. This condition is retained in adults of amphibians and most
reptiles. In birds and mammals the heart becomes 4-chambered in the last embryonic stages to continue as such
in the Adults.

Modern Scientists have discovered "Biochemical recapitulation” also, for example, fishes mainly excrete
ammonia. Adult amphibians excrete urea, but their tadpoles excrete ammonia like the fishes. birds excrete uric
acid, but their embryos excrete first ammonia and then urea during earlier stages.

In embryonic stage birds showed tooth buds for some time, which became extinct later. It show that birds evolved
from toothed reptile like ancestors.
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