T arkscheme

@ James  Hulloa (1726-1797)
. Prapow‘ oarformidorianism - changeS in he €aclk's crust occor at prediclable conlinuous rales, ie. sume doday as dhe past
o {ovaded modern geology - deduced fhe age of Euth wes far older Jhan predicled biblicslly dve Jo slow precesses of
trosion, vpwelling, sedimenlation , ete.
* fist 1o sgest The nolion 4] beller ai-pJfJ Spries fo Aeew epitomenls survive o fhose fo-rl7 ackpleg) olie - lecding

1o (hwd(,s and verisdion.  Knoen loder as pajors) selection

Charles Lyell (1797-1875)
. (r’)md(c, pon and fofohm'zec) //o”m.s work on 3m'oay.
o jnspiced Darwin vhich |¢d Jo him aml}m Lyells wock to Lfalo:u whete species Juduuly toolve and like Jf"l‘J],(MS"M{
foces cavse species 7o beome vacadle aad iji

*did not agree wilh Derwin bd wey his elose ﬁ:’cno‘, co/ktvvc aad helped him ja his ﬂlm.b‘ons

Jean Bapliste Lamarck (1791-1829)

. bj compariay modern species wih Lossils he :’n-lerpuln) « line of desceal' — older fo most cecent

¢ believed species_inueased in complexity over time vabil ‘perfection’

* hypoesized that Jhe paih of pragression followed by o species is defesmined 5)' theic tatereckion with eaviroament
\> 05 eavitonmeal Changes, 5o 80 the needs of species

* inherfante of acquired checucteristics: cheracderislics atquiced duciay {adividuals |:fedime cun be passed onlo Of?:pn'aj
\-bwwg bt Specics can change withoot lim:t

Alfred Bussel Wallace (1823- 1913)

. ind(pmacaﬂy developed Jhe jdea of evdulion via nedura) selection ( bebore Davevin)

o Shared his -riaaic‘ss with Dacwin , who hed come fo The seme cmnclusion

e i§yecled ‘Lamarckism’

o devised ficst moden definidion of species and ﬂwcahf most otcred via qllapa{z/ (wheress Daresia fl\w‘)ld: Symphi‘])
. dtu((apeo‘ 10tas on segod Seleckien and Aimerphism

@ Many paSSiHe examples.

_@T resisfance in m0$9u31locs
\-é Eichlordgfphh\y,iﬂchloft)C‘I'\ar\f S on I'I\I(C"l.("')e L-L:‘C}\ Cuvits grm"dmfvos Nneveon f;n'nJ, ’ﬂJhU ’o atn'”\

). Mulafion in mosguifo afleding ion chaanel (mkina DOT ianactive at Ceusing sp:ms) or entymes which bresk down DD T

2. Vacialion (a m:ym‘Jo f»/ulalim in ferms of DOT resislence -
3. Seleckion pressoce: DDT speayed which Kils  morgoifoes G
Y. Those mo:,.,‘-loes witfh DOT resistance , moce likdy fo suwevive — moce I/‘ltey o reproduce

S Mo geaes for DDT resistance P.ssco\ on fo next 3¢a¢ra{c'on.

b- Moce motrd{ots resisleat 40 DDT ia forola{?o&.

Soapbmy qu mw‘lk'par‘l' euolo“w\.

k’ sonpherry bugs st fheic mouthpotls Jo eat jaside of feit - nedive in FL s balloon frit
I. Varinbton in fhe l(,UHl of fhe mouthpert in faqf(wrr] &os : Some IonJu/ shodee then others .
2. Selection pressoce: flat pad froi] intcoduced Jo one area -rauow.'nd smaller movik parts
3. Those bygs with smaller movthpards were more soaessfu| al fm':v:j —> moce Jikely 4o reproduce
q more geaes &r Smaller modﬂ\fﬁh‘é‘ passed onio next 3¢urution.

5. (increase in onall movthparts allele freguincy in popolation —> mean movthpards size [ decreases ¥ (tvuse l\a.”end in LA chee

balloon fl...is 1adaduced
@ Many possible ansesers .

€x for animals: pelar bears (Fur, fat, paws for cald) , Camels ( noskels s eyelashes, feet, hemp, stomach. for deszri) , efe.
€x for plants: veavs fly fraps (ead fasects for niteates) , pine frees (cold climale), cacti (deserts) | ele.
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bat

horse
Homologous strvedures

when 9iChrent species Share
Similar anadomy due 1o o ghared
coramon ancestor
S diffecent funclion : Uﬂllkely omwlom]
evolved Similavly indtrendtn‘uy
ex: peradaclyl limb

fulle
b.rJ

lwmm

Fossil record

The Preserud remain$
or traces of an organism
Leom the past and fheir
relajive placemeat in rock

—> layers provide a Limeline
deeper = older
- age of layefs and
{ossils can be defermined
—> {ossils show chrom)oan'cal
Sequence in which Characleristics
appear and develop /chanJe

=
_mm.s.bonal ‘:’SSI

s
ﬁmul which shows links

P
\-Q behoeen 4rovps by embrlng feaits

common {o both
ﬂsi% %\ %’Md fedraped

ex: Tiktaalik is a fossi) which
IBMA — ATSMIA ————5 345 MVA

has features of both {ish and
ferces deial detrapods

Direct observation: in organisms fhat reproduce quickly and
in large numbers, cwolvtion can be obseeved directly
— if selection pressore is known, 1his change can be ,ma.dea

@ Mﬂmy passib!e examples

@ Causes:

Ana|odws S"lruc.{ures
adaplations That possess similar function but Oifferent origin (and am-\ony‘

—> 0¢turS when -llu/ are ¢rpased fo common selection pressure

1.

8009!500\55

Molecdar evidence
As moiatioas build-up in DNA over

time, compare differeat species in
feems of similarities in:

— non -c.odn'nj Sequences

- gene sequences

— poly Pzp-lide SequenceS

Bioaeosra\phy :

Vestigial shructures
Pvnc{wnless and reduced remnun{s

Human Macaqve Dog Bird Frog
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_ le;s oad pelvis
7
\ '\l \Y @ AN \\\\“
ESSSS :
appendix —

wnjvy

At
Lamprey

\
.

—g

v '
320

i45

167

3125
number of amine ocid differeaces between dhis aad humen P‘lyPCp“JE

The SJuéy af where araanisms ljve and
how ﬂ'(y came 4o live there.

- 3Coorup\\n‘u.|l) close ¢nvironmenls are more h‘ke-ly $o be Pop.,lq{cd
Ly rtla*d Spm'cs ”\&n‘”\ﬁe J'Cf‘f&l'fd lw{' cmironmm{a"y similar
— Suages#s Species share common h‘nuje - diskeibution nonraadom

@ @ @w@v £

species A anly A evolves into B

B evolves into C

A B Cc D A B ¢ € D

C evolves info D d m;Jrahs,

evolves into €

|. Ankibiolics were over-vsed: antibiotics were over- Pusu.'bu) and taken whea it was not necessacy or evea ePlective (viral infectians)

S 1his Jead fo more exposure and selection for andibiokic resishance in backeria.

2. Anlibiatics were not faken to completion. . W people stop inkins ontibiotics before Pmcn'hed fime, some backeria may Survive and spread

3. Anlibiotics given fo livestock. This created mote opportunily foc resisionce fo be selecttd and

spread vio food.

q. Hos,oifals provide environments with a lot of visifors, sickness and open waunds ,pm;d.',.j opportunily & sprmd-

So\d“ onS:

I. Limit vse of antibiotics Jo Secious bacterial jafections - consult doctar

2. Disinfect hands and sucfeces rcdulc-r!y us.'nj ethanal- based osen{'s or soap. Disinfect and cover open wounds

3. Get vaccinaled and s}a) clean afiec animal kudl-‘n‘j
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@

Smaller seeds moce abundant

Finches wilh smaller beaks more soccessful ot acguiring fo0d
more likely fo survive and reproduce

mote alleles for small beak passed oato offspring

popvlation evolved: mean beak size decreased

Oraanis.m_s that reproduce Scxuo.ﬂy havt more geaetic Varialion as unlike bacderia who oal rely on motations, fkc] also have

meiosis and random fertilizafion. 'n'\llf{"ort, fkty have o lagger gene f"‘" (ven'cl-y) and the chance of an individval ho-u'nj an

adaptive feafure is higher. This is a danger of monocultwes (like in agriculiure and livestock ) as they  have less variation cnd
mare susceptible 1o chaages (like disease)

@ Without variation, there is noi‘h'nj bo select as all individvals are the same with same feadures - nobady belter oc worse
Without stwggle, there is no selection as all individvels cqually likely fo survive and reproduce .




