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Charles Darwin _
e Bom__teb |2 4649
e Country:__ Emaund
¢ He developed a scientific 4 heord of biological evolution that explains how __{11¢« AN
organisms evolved over time |
e Before Darwin, people believed that plants/animals were /4L 0vrai i and Earth was about years old.
e In 1831, Darwin left England for the coast of South ___ /T ¥iciicc aboard the HMS o2, e .
e Darwin was a naturalist and his job was to collect biological and geological __ >0« < (ivic 5 during the trip.
e The (o loupois Istands are off the coast of South America.
e  Organisms on each island L ftcrel from organisms on the other islands.
e Darwin noticedthat "o e were different on each island and were also different from the finches that lived along the
coastof __ Dot Amexveoe ,
e Theymusthave _Cihvcupvie ot once they reached the islands. :
e Darwin hypothesized thata_ n24. ~0<cie5  could change gradually over ’?; imd
e in 1859, he published his book __ L At (Ciaun of ﬂ‘-ec-.c 5 with 4 main principles of
Natural Selection !JA 2 _ oo
e He believed that when given enough time, N tuaa{ sélecion coud modify a population enough to produce
anew_ o e,
° evdicctien takes place because of natural selection.
e His book showed his evidence of natural selection as the mechanism for __ &\l T 20
st oin : change over time
Artificial selection: O(0(e22s T hreed.inda [ by hwmen ) To Pledid € Cttspiing With desitesl )
Examples: <l g . heise, codle, pigecin " ; ; ' et
If humans could select the traits they preferred in animals...then why couldn’t nature do the same to create a new species?
Natural selection: __Suvival ot the htlest |, The enviconmesT Picks et ves
Four principles of natural selection:
1. Wutaege ol exstencd
° Orgén‘l'sms will produce meye offspring than can survive
e Mustcompete for: oot . LoV SO0LE | W
2. \NCuechen Gand Adapiatieny, ° '
e Organisms have natural ~ varipdh ErA W) among themselves

¢ Some of those variations make them better suited for )X ’fc inthat__ ENnVijonimide t‘
o These variations are called AJ(-mc‘-‘h oD

o This is a trait that ANy ense s an organisms ability to survive
; o Example: mimiiey . Cam@. behivior o tur
3. _2waviviil ot the tidest
o The more “suited” the more it will __ i v v ¢ and pass on those traits
e Thisiscalled T iluess
o Howwell anorganismcan___ 5 uivive in that environment
. 1. . o Ifenvironment changes then that organism may not be “_ i1 ¢4 " for that environment
s, _ Nl Selechon
e Process by which organisms with Vaiitiens most suited to their _. lOCc,u(
environment survive and leaié more offspring

e  Environment changes then so does that varied __ T (.. T
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Influences from other Scientists
1) James Hutton and Charles Lyell
e Believed that the Earth is extremely old
e Processes that changed Earth in the UiS18 are the same processes that are changing Earth in
the P enld

P

O Ex‘amples: ].'If-;_l\llrltlj\ 1.'1;_.!1"-‘_‘]’!.', \i.d ll‘..,]-L > i
2) Jean Baptiste Lamarck ;
o Believed that organisms could change during their lifetime by selectively

wosing 0C NET LUSIinG various parts of their bodies
o Organisms could just changethe ___ 5 nipc.  or of their organs by using
their bodies in certain ways _
e These acquired traits could be passed on to their OrTsSpiin |

3) Weismann , '

e Proved Lamarck incorrect

e Took mice and cut off their (the offspring shouldn’t have any if Lamarck was
correct

4) Thomas Malthus

e Worried about Liim populations growing unchecked (out of control)
e Believed that there would not be enough [ivin q S0ace or ook for everyone
e This can also be applied to certain animal populations
e This led to the idea of _ Clect
o Humans selecting the traits of animals they want
o Example: ( !-.-.j.j 5 cadle
Evidence of Evolution
C ommon Pesc L’/ﬂ"f_ : all species (living & extinct) are descended from a common ancestor

What proof has been found?
) _ Homologous Structur4
e Astructure that s similar in different species of common ancestry
e Examples: $rent lindo of v tptile bird , huimen

2) ./AD"ICLM“'L)L."\.. S 9 ‘h A<
e Body parts that share a common function but NOT structure
e Examples: by 1y e, £ beewing

3 _\estiaiodl structure
e Structure that is inherited from ancestors but has lost most of its function
o Examples: _C-pgendi' , Teulbore, Wisdom feeth

o _ Ty alegy
e Evolutiohary relatibnships between vertebrates (have a backbone) in the embryo
o Examples:__\N €mbre ~ Verebipdes ade simidoy [ [edobil | pig : Tvite ,I’\um)

5 _ Genehes
e Comparison of DNA, RNA and Protein Synthesis is very similar among many different species

e The genetic code is almost universal
e Examples: Rua 2 DA iﬁ;’z;au S




Genes and Variation

e The more favorable a Dl 1enetN R the better suited for the environment and organism is and
will then produce more 8, -me u‘tc\
o Natural selection does NO \ acton (_,}e.n £ but on an entire
SYegnism

o Those Tavorable wil Supvivt $ 1L pro AL e

o Those unfavorabie will die ithout Yepro ducii G
. Gene poa \ this consists of all the genes that are present in a population
e  Evolution involves changes in the frequency of ___ G2t S in a population
e This will increase Genetic Yorveifp variation

o 3 types of genetic variation
« ) _mudedend
= 2)__Mmeies\s (C‘G'in[\&‘! oved)
= 3)_ lodtnt ol transted

Some organisms become resistant

o Farmers that spray DL Sticides on insects
= Some will die but others are N a1 affected and will then live to reproduce
= Flu vaccine every year—why? _ £luLvirvs Clpises

o Directional selection _
- meves 1o exirames k _____/\——_
o Stabilizing selection _ l _/'

= eliminades extreme

o Disruptive selection N '
= 0cis5 aoaainst inlermedigie u

(,ﬁm A Doy ~_arandom change in the allele frequency

t}m‘ﬁttﬁ neck Effecd a change in allele frequency due to a dramatic decrease in population
Hardy-Weinberg Principle: In the absence of onele forces, a population will remain the _ SN < |
o If a population does not Change . then it is at genetic __&«j Ll Hibriem
o This principle states that ___ & i€ (L frequencies in populations should remain constant.
o Equations p2+2pq+ Q=
| %olatien : when a species has become separated into 2 groups
o These groups cannot reproduce and their gene pools become changed
o Different types of isolation

. Y Epredule e isolation
. ehoviorel isolation
B 5 Gedoyapmc isolation
o Mﬁ_&uh @7\\’0(\ when 1 species gives rise to many species due to a new habitat
o Examples: Eanches
. Co-evginton when species evolve in close relationships together
o Examples; —FIO\LW‘S thees Gradualism Punctuated Equilibrium
o Different rates of evolution ‘
o G Auglls i evolution proceeds in

small __ & Taduc| steps

o Punctuated Equilibrium: equilibrium interrupted with z
({L-{)\d change “c;.
£ |
Hi
Speciation speciaion
e st Iﬁ&dmm
charge chango

4 - e
Momphological Change Morpholegicd Change




Chapter 19 History of Life

rocks

bone . teeth , Shetl
is the scientist who studies fossils

: a method of determining the age of a rock

: the time required for half of the radioactive atoms to decay

— .
° J('Ofﬁl 14 preserved remains from ancient organisms

o Bestifin scaimentory

o Onlythe hard parts will remain like

o l)ﬂ.ifiuﬂ”fofh 5t

° Kodome Zie_dating

o Half-life

" Capon-l4 : 5,730 years

Pctassivim -4o0

: 1.26 billion years

Uranism -23%

: 4.5 billion years

: process when a species evolve over a short time into

o When stud)glng fossils and living organisms, a single species can show that they have
| Versified over time
o Adcuwiive YohpdioN
several different forms
= Example: fineches

o Convergent

Sometimes groups of species evolve in different places or different times but in similar environments
Vo lctiaN

: process when unrelated organisms independently evolve

similarities when ad’apting to similar environments

o Example: __iMammadS
o When species evolve together: _ C 6 "ENolutvsn
o Example: __—{lswiex ThHec

Important changes in Earth’s History
Ao billen _earthage
At first it was a big ball of

ﬁpw&ium w*'“
>r/t£l

‘FIHLJ Meiten Yoe<

Then it became to Cool

(about

4.7

billion years ago)

This allowed octans to form

The atmosphere contained NO

oxygen

(thusno_ | i yet)

The atmosphere was composed of

Coa’, Hoo veper N

Lo tad .a(/’\}

Overtime  RiNA, funine Cceds

__began to form
cless

formed

Around _2:% _billion years ago __Qre ey
Thenthe __OZent lager

Life'continued to evolve and evolve
5
[72Y5)

Evolution of Humans

Bipedal:

million years ago — dinosaurs became
million years ago — birds and mammals become the dominant life forms on Earth

2 (»  million years ago - animals became

layer formed
\ +%> billion years ago- eukaryotes began to evolve

extinet

1 ned (active during the day)

Ak Lty Tv weeK UPHL\M o Zlﬂu

OPpesaple thund

‘o' Gave the ability to grasp, manipulate objects

o Use to tools

Diumal___cLctive during the day

Brains became loAy e

o Ability o think injcomplex terms
o Form language




Homo Species

Nickname?

Time in fossil record

Characteristics

Homo habilis

2.4 — 1.4 million years ago

brann €50em?

smail broww  cAeb 1
/ﬁM .Fa_ce lenqatm

Homo erectus

(1t ~orls T o=
UW( 6M wiz;;},\“\,‘,,r - yourd sk
300,000 - 200,000 years 2

1.8 — 400,000 years ago

brown oo cm®

o

-
-

Homo neanderthalenis

ago

Y yaen tco cim
Shevt ven musced
loxge ridege brow

Homo sapiens

195,000 - present

browun = \%350cim3®
no brow (Y9l
smaol chin

ialnﬁucu‘l/ Cirotur<




