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Evoluiionary Blology 15 the study of hisiory of Hife forms
on earth. What exacty 15 evolutlon? To undersiand the
changs In flora and fauna (hal have ocourmed over millions
of years on carihi, we must have an understanding of Lhe
comitext of ortgin of itfe, Le.. evolutton of eanth, of stars and
tndestd of the untverse el What follows 1s Uie loneestof
all the construed and conjeciursd stones. This tsthe story
of ortgin of Mle and evolution of We forms or blodiversity on
planct earth in the context of eynintion of earth and agatnst
the backeround of evolution of amtverse 1isell.

6.1 Omicix or Lye

When we look at stars on a clear night sky we are, in a
way. looking back in tme. Stellar distances are measured
tn lghit years. What we see (oday is an object whese emitied
lght started tis Journey milllons of vear back and from
trilions of kKlometres away and reaching our eyes now,
However, when we see objects In our immedizale
surroundings we see them nstantly and hence in the
present Ume. Theselors, when we set slars we apparently
are peeplng inlo the pasl.

The ortein of e 15 constdered a unique event in the
hislory of universe. The universe is vast. Relatively spealdng
the eartl lisell'ls alimost only a speck. The undverse Isvery
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ald - almost 20 bitton years old, Huge clusters of galaxies compnse the
universe. Galaxies contain stars and clouds of gas and dust. Considering
the size of universe, earth s indeed 3 speck. The Big Bang iheory aliempis
Lo explatn to us the orgin of untverse. [ 1alks of a singular huge exploston
unimaginable inp physical terms. The universe expanded and hence, the
lemperature came down. Hydrogen and Helium formed sometme later.
The gases condensed under grwvilation and brmed the galodes of Lhe
present day untverse. In the solar system of the mitlky way galaxy, earth
was supposed o have been formed aboutl 4.5 billlon years back. There
was no atmosphere on early carth. Watervapour, methane, earbondioxde
and armonia releassd from molten mass oovered Lhe surface. The UV mvs
from the sun brokeup water tnto Hydrogen and Oxygen and the Bghiter H,
escaped. Oxygen combined with ammonta and methane (o form water,
CO, and others. The ozone laver was lormed. As 1L cooled. the water vapor
{ell a8 min, 1o il all the depresstons and fomm oceans, Life appeared 500
milllon vears after the formation of earth, Le,, almost four billton vears back.,
Did Hfe come from oulerspace? Some scientists belleve Lhal it came
from outside. Early Greek Lhinkers thought units of llfe called spores
were transferred (o different planets Including carth. Panspermita” is Sl
a favourite idea for some astronomers. For a long (ime (L was also belteved
thal life came oni of decaying and mtiing matter Hke straw, mud. elc
This was (he theory of spontaneous generation. Louts Pasteur by careful
expenmentation demaonsiraled that e comes only fom pre-existing e
He showed that inpre-sterilised fasks, e did not come from killed yeast
whitle tn another flask open (o atr. new Uving creantsms arose from ‘killed
yveast. Spontancous generation theory was dismissed onee and for all.
However. this did nol answer how the first life forom came on éarth.
Uparin of Russila and I-lrll:'_'lam. of Englamd proposed that the first {orm
of e could have come fom pre-existing non-living organic molecules
{e.g. RNA. prolsin. eti.) and that lormation of Wie was precesled by clhiemical
evoliitton, Le., fermation of diverse organic molecules from (norganic
constituents. The condittons on earth were - high tempersiure, voleante
storms, reducing atmosphers containtng CH,, N, ete. In 18963, S.L. Mifler,
an American sclenst created simitlar conditons In a laboralsry scale
{Figure 6. 1). He created electrie discharge in a closed flask containing
CH,. H,, NH, smd water vapour al 800°C. He observed formation of amino
arlds. In similar experiments others observed. formation of sugars.
nilrogen bases, plgmenl and [ais. Analysls of meteorite contenl also
revealed simillar compounds indicating (hal simllar processes are
occurring elsewhere in space, With this lmiled evidence, the irst part of
the conjectured story, Le.. chemical evolutton was more or less accepted.
We have no 1dea aboul hiow e frst sell replicating melabollc capsule
of We arase. The first non-cellular forms of e couild have orginated
3 billton years back. They would hiave been glanl molecules (RNA. Protetn,
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Polysaccharides. eic.). These capsules reproduced (heir molecules perhaps.
The Orst cellnlar [orm of Ule did not possibly origtinaie W aboul 2000
milllon years aen, These were probably sinslescells. All life forms were in
waler enviminment only. This version of a blogenests, Le., the first form of
ltfe arose slowly through evohitionary forces from non-living molecules s
aceepted by majority. However, onee formed, how e first eellular forms
of Ife ecould have evolved into the complex blodiversily of Loday i1s Lhe
fascinating storv thal will be discussed below.

6.2 EvovLrTion oF Lire Forms — A TaEORY

Conventlonal religlons Hierature tells us aboul the theory of spectal
creation. This theory hias three connolattons. One, thal all bving organisms
{species or types) thal we see today were crested as such. Twuo, that the
diversity was always the same since creation-and will be the same in future
also. Three, Lhat earih’ s aboul 4000 years old. All these {deas were
strongely challemged durtng the ninelesnith cenlury. Based on observations
made durtng a sea vovage In a sail ship called H.M.S. Beagle round the
world, Charles Darwin concluded that existing Wving forms share
similarides tovarving degrees ol only atmorig themselves but alsowith
llfe forms hal existed milllons of years apo. Many such e [oems do nol
exisl any more. There had been extinetions of different Ufe fopms in the
years gomne by just a2 new forms of Me amse al different perlods of Tustory
of carth. There has been gradual evolution of ife forms. Any population
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hias butlt im varatiom in charmcteristics. Those characiertstics winch enable
same (o survive betier tn patural condittons (cmate, food. physical factors,
cle ) would oulbreed others Hal ane less-endowsd Lo suryive under such
natural conditions. Another word used Is fitness of the individual or
popukition. The ftness, according to Darwin, refers ultmealely and only
o reproductive fitness. Hence, those who are better (it in an environment,
leave more progeny than others. These, therefore. will survive more and
henee are selecled by nature. He calied | natura!l selection and tmplied 1
as a mechantsm of evalutton. Let us also remember thal Alfred Wallace, a
naturslist who worked m Malay Archipelago had slso come (o stnllar
conclostons around the same time. [n due course of (tme; apparently new
types ol organisme are recogrilsable. All the existing e [brms share
simlartiies and share common ancestors, However, these ancesiors were
present st different pertods in the history of earth (epochs, perods and
eras). The geological histary of earth clasely correlates with the biological
Istory of earth. A commmon permissible concluston ts (hal earth 1s very
ald, not thonsand of véars as wis thought éarlter bul billlons of years old,

6.3 Waar age THeE Evinences ror EvoLumion?

Evidence that svolution of iife forms has indeed {aken place on earth has:
come from many quarters, Fossils are rématns of hard paris of
Hie-forms found tn rocks. Rocks form sediments and a cross-section of
earthr's crust indicales the armangement of sediments one over the other
during the long hstory of carth. Different-aged rock sediments contatn
losslls ol different We-forms who probably died during the formation of
the particular sediment. Some of them appear stmitlar (o modemn
arganisms{Fgare 6.2), They represenit extinel onznisms (e, Dinesanrs),
A study of fosstis in different sedtmentary layvers indicates the geological
period nwhich they existed. The study showed that 1ife-forms varied
over lime and ceriain e orms are restocled (o ceriatn geological (Ime-
spans. Henoe, new forms of e have artsen al different imes in the history
of earth. All this 1s called paleontolsgeal evidence. Do you remenmber hont
the ages of the fossils are catculated? Do you recollect the method of
radloactive-daling and the priviciples behined the procedure?
Embryological support for evolution was also proposed by Emst
Hecked based upan the observation of certan features during embryonte
stage common (oall vertebrates that are absent in adull. For example,
Lthe embryes of all vertebrates mneluding homan develop a row ol vestigial
ol siit Just behitnd the head bt 1t 15 a lunclional organ only in fish snd
nol found tn any other adull vertebmtes. However, this proposal was
disapproved an careful study performed by Kar Ernst von Baer. He noted
that embryos never pass through the adall stages of other animals.
Comparatlve anatomy and morpholegy shows similarites and
differences among organisms ol today and those that extsled vears ago.
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Figure 6.2 A [amily free of ditosaurs and Wheir iving modern doy couriterpart organisms like

eroceliles amd s

Such similariies can be inlerpreled W understand whether coiimon
ancestors were shared or nol. For example whales, bats, Cheetah and
human (all mammals) share stimilanties i te pattern of bones of foreltmbs
(Fimure 6.3b), Though these forelimbs perform different fimctions in these
animals, they have similar anatomical structure — all of them have
humerus, radins, ulona, carpals. melacarpals and phalanges In thetr
foreltmbs. Henee, In these antmals, the same structure developed along
dtfferent directions due (o adaplations (o different neesds, This ts divergent
evolution and these stmactures are homologous. Homology indicales
common ancestiy. Other examiples are vericbrate hearts or bratns. [
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plants also, the thorn and tendnls of
Dougainvillea and Cocurbila represent
homology (Filgure 6.3a). Homology 1s
based on divergenl evolulion whereas
analogy refers (o a situalion exactly
opposite, Wings of miterfly and of birds
look altke. They are nol anatomically
stinllar siroctures thondh Lhey perfornmn
stmilar functons. Henee, analogous
structures are a resull of convergent
evolution - different structures evolving
lor the same funcion and hence laving
simillarity. Other examples of analogy are
the eyve of the octopus and of mammals
ar the ppers of Pensnuins and Dolphins.
Omnie can say (hat 1t is the stimilar habttat
thal has resulted in selection of similar
adaptive fealures tn different groups of
crgarsms but toward the same function:
Sweel polato (rool modification) and
patato [stem tnodifleation) 1s another
example for analogy.

In the same lme of argument,

similarities in proteins and genes.

performing a given function among diverse
arganisms gve cluss Lo comimon ancestiy,
These blochemical stmilariiies point to the
same shared ancestry as stmetural
simtlariies among diverse organisms.
Man has bred selected plants and
antmals for agniculture, harticulture, sporl
ar security. Man has domesticated many
wild animals and crops. This inticnsive
breeding programme has created breeds
thal differ from other breeds (g, does) bl
stilt are of the same group, ILis angued thal

Cuerirbiton

{a)

(b]
Figure 6.3 Examplc of homologous organs in

Ial Plants aned (b} Anliils

i within nmdreds of years, man conld create new breeds. could not nalure

have done the same over millions ol years?

Another inleresiing obiservailon supporilng cvolutlon by natural
selection comes from England. [n a collecton of moths made tn 18505,
1:e-., before indusirtalisation set in, it was chserved that there were more
white-winged moths on trees than dark-winged or melanfsed moths,
However. In the collection carrted oul from the saime area. but afler
indusinalisation, Le.. In 192(), thers were more dark-winged moths th
the same area; Le., the proportion was reversed,
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{h)

Flgure 6.4 Fltune showing white - winged molh and dock - winged moth (melinised)
i 0 e frnle (o) In' uepollated arca () In-pollideed wrea

The explanation put forth for thts observation was that “predators will
spot @ moth against a conirasting background'. Daoring post-
mdustnalisation pertod. the tree tinks became dark due Lo Indusinal
smoke and spois, Under this condiiton the whitle-winged moth did not
survive due (o predators, dark-winged or niedamtsed moth survived. Before
Idustrialisation set in ik growth of almost white-coloared ohen
covered the trees - in that background the whitle winged moth survived
bui the darle-colonred moth were picked oul by predators: Do ot ke
thal lchens cany bée used as nduslyio pollidion dicalors? They will
nol grow in areas ibat are polluted. Henee, moths that were able to
camoufiage themselves, fe.. hide in the background. survived
{Flumire 6.4), This undersianding 1s supporled by the facl thal in arcas
where indusiriatsation did nol occur e.g. In munal areas, the count of
melanic moths was low. This showed (that in 4 mixed populatton, thiese
thial can beller-adapl, survive and increase tn population stze. Remember
that no variant 1s completely wiped out:

Simtlarly. excess use alherbleldes, pesticides, ele., has only resulted tn
selecton ol Teglstamt varetes ma much lesser tme scale. This 15 also true (o
microbes against which we employ antihiotes or dimgs against eukarvotic
organisais/cell. Himce, isstsiant organdtsins/oells are appearing o a iime
szl of monilhs ar years and nol ceniuries. Thise are examples of evoluiion
by anthropogenic aclion. This also tells us thal evolubon $s tiol a directed
process in the sense of delerminism. 1L 1s a stochasile pricess based an
chance everis in nature and chanee mutation tn the organisms.

6.4 WaaT 15 AparTivE RADIATION?

Phuring hils jourmey Darwin wenl Lo Galapagos [slands, There he obsenved
an amazing diversity of creatures, Of particular inferest. small black binds
later called Darwin's Finches amiazed him. He realised thal there were many
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Figure 6.5 Virivly of besks of linchies that Dirwin found in Galepagos: Tslor

varieties ol finches in the same island. All the vaneties. he conjectured.
evolverd on the island fiself From the orginal seed-ealtng features, many
otherforms with altered beabs amse, enabling them o become Insectivorous.
and vegetarian finches (Flgure 6.5). This process of evoludon of different
species i1 a given gedgraphical area starilie from a potrd and Werally
radiating lo other areas of geography (habilals) is callerd adaptive radlation.
Darwin’s inches represend one of the best examples of thts phenomenon.
Another exarmple Is Australian tiarsuplals. A number of marsuplals, each
different from the other (Reure 6.6) evolved from an ancesiral stock, bt all
within (he Australian iekand conttnent. When more than one adsplive madtatiom
appearad 1o have occurred i an isolated geographical area (repressnting
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different habitats), one can call this convergent
evolutlon. Placenial mamumals tn Australia also
exlitbit adaplive radiatton in evolving inlo
mrieties of such placental mammals each of
which appears {o be ‘sunilar” (o a corresponding
marsuplal (e g, Placemial woll and Tasmanlan
wolb-marsupind), (Flgure 6.7).

6.5 BioLocicaL EvoLuTion

Evolution by natural selecton, in a lme sense
would have started when cellular forms of life
with differences In melabolie capability
originated a6 earth.

The essence of Darwintan theory about
evalutlon 1s mafural selection: The rate of
appearanee of new forms s inked (o (he Life cvele
or the life span. Microbes that divide fasi have
the ability to mlitply and become mullfons of
diviiduals within hours. A colony ol bacieria
{say A) growing on a given meddiam has budlt-in
varation In temms of ability to nillise a {eed
component. A change In the medium
campesiton would bring out anly that part of
thie population {say B thal can smvive under
the new condittons. In doe course of bme this
variant population otilgrows Lthe others and
appears as new spectes. This would haﬁﬁl
within days. For the same thing to happen in a
fish or wl would take milllon of vears as life
spans of these antmals are tn years. Here we say
that fitness of B 1s betler than that of A under
the new conditlons. Nature selecls [or fithess.
Ome must remnember thal the so-called filiwess 1s
tased on chamacteristies which are inherited.

Hence, there must be a genetic basis for getling selected and Lo evolve.
Another way of saying the same thing ts thal some organisims are beller
adapted to sarvive inan olberwise hostle envirommenil. Adapiive shilily 1=
mherited. It has a genetic basts. Fliness is the end resuli of the ability (o
adapt and pet selected by nalure,

Branching descent and natural selection are the two key concepls
of Darwintan Theery of Evolution (Pigures 6.7 and 6.8),

Even belore Darwin, a Frencll naturalist Lamiarek had satd thal
evalution of Ui forms had occurred bul diiven by use and disuse of
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organs. He gave Lthe examples of Giraffes who th an attempt (o forage
leaves on (all trees had o adapl by elongaton of their necks. As thiey
passed on thts acquired character of elongated neck o succeciding
generalions, Giralfes, slowly, over the years, came (o acquire long necks.
Nobody belleves this conjecture any more.

Is evilunllon A prodess or the =il of & process? The world we seg,
mstrmale andd antmale, 1s only the suceess stones of evolution. When we
describe the story of this world we deseribe evolution asa process. On the
other iand when we describe the stary of e on éarth, we (réal evolutton
as a consequence of B process called natural selection. We are sull not
very clear whether to regard evolution and natural selection as processes:
or end resull ol unknown processes.

It 15 pessible thal the work of Thamas Malthus on populations
miluenced Darwin. Naturm! selectiom 15 hased on cerlain ohservallons
which are factuial. For exsunple. natural resovroes are ltmited, populations
are stable ln 5o exeepl (or seasonal fluctuation, members of & population
vary In charmacienstics (infact no two indtvidiuats are alike) even though
they look superficially similar. most of variations are inherited efc. The
[ael that theoretically population sixe will grow exponentially If evervbiody
reproduced maxtmally (this {act can be seen in a growing bacterial
population) amud the fact that population sizes in reality are Hmilied, means
imt there had besn compelliion for tesotirtes. Only senie suryvived and
grew al the cost of others that eould nol flounsh. The novelty and brilliant
instoht of Darwin was this: he asseried that variations, which are heritable
and which make resouree ulibsation better for few [adapled (o habital
better) will enable only those o reproduce and leave more progeny, Henee
for a perod of (tme, over many generations, survivors will feave more
progeny and there would be achange in population characteristic gnd
henee new lorms appear Lo arise,

6.6 MEecuamss or EvoLumon

Whal ts the origtn of s vartation and how does spectation oocur? Even
though Mendel had lalked of inhertable ‘factors’ influencing phisnolype.,
Darwin cither ignored (hese nbservations or kept silence. In the frst decade
of twenitieth century. Hugo deVres based on lits work on evening prinsrose
hirought forth the tdeg’ ol mulations — large difference ansing suddenly In
a populatton. He believed that it 1s mutatton which canses evalution and
not the minor varations (heritable) that Darwin talked about. Mutations
are random and directionless whitle Darwintan vanations are small snd
directtonal. Evolution for Darwin was gradual whille deVries believed
mulation caused spectation and hence called it saltatlon (single siep
large mulaltion). Studiés In population genelics, later, brought onl
soqnie clariy.
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6.7 Harny-Wemnserc Princimpee

In a given populatton one can lind out the frequency of occurrence of
alleles of a gene or a lorus. This [reguency 1s supposed (o rematn fxed
and even Temain the same through generations. Hardy-Wetnbers principle
stated 1Wusing algebrale equations.

Thts principle says (hat allele fregquencies tn a population are stable
and 1s comstant from generation (o generation: The gene poal (tolal genes
and thetr alleles in a population) remains a constant. This Is called
genetic equilibrium, Sum total af all the allelie fegquencies 1s 1 Individual

[

with phenotype

bl

le) J

Figure 6.8 Dingrammmatic representition of the openution of natuml selectlon on different

traadts : {n) Stabilisiag (b)) Direetional sl (o} Dlsmplive
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frequencies. for example, can be named p, q. elc. Ina diploid, p and q
represent the frequency of allele A and allele a. The Gegquency of AA
indtviduals tn a population ta stmply p*. This ts simply stated tn another
ways. L.e.. the probabtliy that an allele A with a frequency of p appear on
both the chromesomes of a diploid individual 1s stmply the product
af the probablittes, Le, p'. Similarly of as 1s g°, of Aa 2pg. Henee,
P=2pgrgi=l. This 1s a binomial expansion of (p+q)". When frequency
measured. differs [roni expected valnes, the diference (direction) Indicales
the extent of evolutlonary change, Disturbance in genetie equilibrium. or
Hardy- Wetnherz emqatlitrtum. 1.e.. change of frequency of alleles 1n a
population would then be Inlerpreted as resulting in evalution.

Five lartors are known to alfect Hardy-Weinberg equilibrium. These
are gene migration or gene flow. genclic drifi, mutation, genelic
recombinalion and natural selection, When migralion ol a seclion ol
population to another place and population occurs, gene frequencies
change n the original as well as in the new popuiation. New genes/alleles
are-atlded to e new population and these are lost [rom the old population.
Theere would be a gene low i this gene migrmtion, happens muluple Umes
if the same change ocours by chiance, 1ts called gengtic drll. Sometbimes
thie change tn allele frequiency Is so dilferent o the new ssmiple of population
that they became a dilferent species, The orginal drifted population
becomes fovmders and the effect s called founder effect,

Microblal experimenils show (hil pre-exisung advanlageois
mulations when selected will result tn ohservation of new phenotypes.
Over few generations, this wonld msul,{ In Spectation. Natural selectton 1s
a process 1 widch heritable varfallons epablitie betler sarvival are enabled
o reproduce and leave grealer nomber of progeny. A eritical analysis
makes us believe that vanation due (o mutialion or vanation duoe (o
recombination during gameiofenests, or doe to gene low or genette drifl
resulls i changed frequency of genes and alleles in fulure generation.
Coupled to enhance reproductive suiccess, natural selection makes it look
like different population. Natural selection can lead (0 stabllisation (i
whiteh more indtviduals aoquire mean character value), directional change
{maore individuals acquire value other than the mean character value) or
disruption [more Individaals acguire pertplicral character value at bath
ends of the distrbnuon carve) {Flgure 6.8).

6.8 A Brier Account oF EvoLoTion

About 2000 mitllsn years ago (mya) the Brst cellular forms of e appeared
an earth. The mechantsm of how non-cellnlar aggregates of glant
macromolecules could evalve Into cells with membrmnous envelop 1s tiot
knowrn. Some of Lthese cells had Lhe ability 10 releiase O, The reaction
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Flgure 6,9 A skelch of (b evolution of planl forms thimiugh peological periods

could have been stmitfar Lo Lhe light reaction in photosynthests where waler
ts splt with the help of solar energy caplured and channelised by

approprigte Hght harvesting ptements. Slowly single-celled organisms
becanie muld-cellular We [orms. By e time of 500 mya, tiwverichraies

were formed and active. Jawless fish probably svolved arowsd 350 mya,
m Sea weeds and few plants extsied probably armmd 320 mya. We are told
—— that the frst organisms thal invaded land were planis. Thoy were
widespread on land when animals invaded laned. Fish with siout and strong
fins could move on kmd and go back (o water: This was about 350 mya. In

1938, & fsh caught tn South Africa happened to be a Coelacanth which was
thought (o be extinet These anmtmals called lobefins evolved Into Uhe
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Figure 6.10 Repredentative evolutionary history of vertebraties irough geologionl periods

first amphibians thai lived on both land and water. There are no speeimens
ol these lefl with us. Howessr, these were ancestors of modern day frogs
arnd salamanders, The amphithians svolved into reptiles. They lay thick-
shelled eges which do pot dry up In sun unlike those of amphibtans,
Agam we only see thelr modemn day descendents. the turiles. loriolses
and crocodiles, In the next 200 milllons years ar so, repllles of dilferent
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shapes and sizes dominated on earth. Gilant [erms (pienidophytes) were
present bul they all lell Lo [orm coal deposits slowly. Semie of ese land
repliles went back into water Lo evolve into fish like repiiles probably 200
mva (e.g. [ehthyoesaurs). The land repliles were., of course. the dinosaurs.
The higgest of them, Le,, Tyrmnnosaurias rexwas about 20 feel n helghil
and had hige fearsome dagger like teeth. About 65 mya, the dinosaurs
suddenly disappeared from the earith. We do nol know the true reasorn.
Some say climatic chanees ldlled them, Some say most of Lhem evolved
inlo birds. The truth may ltve tn beiween. Small sized reptiles of thatera
silll exdst today.

The first mammals were ke shirews, Thelr fossils are small sized.
Marmmals were vivipamus and prolecied Lhetr unborn young inside the
mothers body. Mammals were more intelligent in sensing and avolding
danger at least. When reptiles came down mammals look over this earth.
Thiewere in South Amerca mammais resembling borse, Tiippopolamus,
bear. rabbil, ete. Due (o continental drifi, when Seuth Ameriea jotned
North America, these antmals were overtididen by Nonh Amertcan fauna
Due o the same continental dift pouched mammals of Australla survived
becanse of lack of competition from aoy othermammal.

Lest we forget. some mammals Iive wholly inwater. Whales. dolplhins.
seals and sed cows are some examples. Evolutton of horse, elephant. dog,
eie,, are special stonies of evalullon. You will learn about these 1o higher
classes. The most successiul slopy is e solallon ofmarn willi langisee
skills and self-conscionsness.

Arough sketeh of the evolution of life forms. thetr Umes on a geclogical
seale are indicated in (Fieures 6.9 amd 6.10),

6.9 Omcin anp Evorution oF Max

Aboui 15 mya. primales called Dyopitherus and Ramapithecus were
existing. They were hatry and walked lke gorilias and chimpansees.
Ramuapithecus was more man-lke while Dryopithecus was more
ape-like. Few fosstls of man-lke Hones have been discovered in Ethiopia
‘and Tanzanda (Figure 6.11). These revealed hominid features leading 1o
e beliel that aboul 3-4 mya, man-lke primates walked i eastern Africa
They were probabily not laller than 4 feet but walked up right. Two mya.
Ausnu!ﬂ]:ruhﬂ:lnt:s probabiy ved in East AMfrican masslands. Evidence
shows they hunted with stone weapons but essentially ate frufl. Some-of
the beies among Lhe bones discovered were dillereni. This cremiure was
called the st human-like belg the homintd and was called Home habilis
The biratn capacities were between 650-800cc. They probabily did not eat
meat. Fossils discovered inJava in 1891 revealed the nexi stage, Le.. Homo
crecius aboul 1.5 mya. Homo erectus Had a large brain around 900cc,
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Figure 8.11 A comparisan of the skulls of adull modern buman betng, baby chimpanzee andd
ndult chimpamees, The, skull of buby chimpaneee ls more Hke adoll haman skull

than bdull chimpanisce skull

Homao grectis probably ate meat. The Neanderthal man with a bratn stze
of 1400ce Uived In near east and central Asia between 1.00.000-40,000
years back They used des Lo protect thetr body and buried their dead.
Homo saplens arose 0 Afica amnd moved across continents and developed

o distinet races. Durtng loe age between 75,000-10,000 years ago
modern Homo saplens arose. Pre-listoric cave art developed about
18.000 years avn, One such cave patntings by Pre-hitsiorie humans can T
b seem at Blitmbetka rock shelter in Ratsen district of Madhya Pradesh.
Agnteulture came around 10,000 years back and human setUements
started. The rest of what happened 1s part of human listory of growth

and decline of civilisations.
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SUMMARY

The origin of Uie on carth can be undersiood only against the
tackground of origin of universe especially carth, Most scientises
believe chemicil evolution. Lel, formotion of biomolecules. preceded
the appearnnee of tie firs) celiular (orms of tile. The subseiquont events
os to what happencd to the {irst form of e 5 0 comjectured story
bised on Darwintan bdeas of organie evolition by mtuml seloction.
Diversity ol life forms on curth hns been changing over millions of
vears. I is girnerally belleved that varialloris in o poptlation resull in
varintse fitness, Other phrpomenn like hobitnl | regmeniation s
gmctic drifi may acoenfuate these voriations leading to appesrance
ol new sproles and hence evolution. Homaologty 18 sceounted fur by Ui
tden of hranching desoenl. Siudy of compaeative snmlomy, fossile
comparative  blochemistry provides evidence for evolutian, Among the
storics of evolution of individunl speries, the story ol evalution of
madern man is most interesting sod appears ta parmdlel evolition of
humun baain. and - laaguage.

EXERCISES

l. Explain antihiolic resistonce observed In bacteria in Hght of Darwindan

selection Loy,

2. Find out from newspapers and papular soienee articles ooy now fossil

diserverics op conlmversies iabopt evilution.
3, -Attermpl ghvingE noclenr delinition of the. lorm species,

4. Try o irace tie verious components of i ovolutisn (kint! brain

sitee ool fomsetion; sheletnl strocioare, distony prefersmics, el

::;"I

other than mon s sl conseimnsness,

B Lt 10 modern-day animnls aned using (he inferod reeonmes Lok i o

W eorresponding ancirnt fossil. Name both.
7. Proctise dewwing vaeloos animals and plants
4. Deseribe one csmple of adaptive mdbation.
B, Can we cull omon evolubion as ndapthe molistion?

Flenl oot throogh ntermel siiel popuilar sejdnee arilelés whieibier animnls

-

tsing varfous resnurced auch ad your school Libsay or the internet
und Hsoussions with vour leacher, race Lhe evolulomry singes ol
nny one apdmal, say horse
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