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Genetic Drift—Bottleneck Effect

Bottleneck Surviving Next
population (drastic reduction individuals generation
in population)
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Qriginal beetle population

River arises, effectively
=plitting the population

After many generations, each
population evalves genetic diferences

After the river dries up, genetic
differences prevent interbreading
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Formy makroevolucie

helichates) (Camarhyhchus paspar) arp-beaked
! 7 : ted qifficitiz) ground finch
cactuz finch
(G conirostaiz)

=

woot:Jpec e finch small ground finch
(T amartivnchus pallicis) {0 fuliginesa)

large ground finch
Gaospiza maghirestriz)
mangrgve finch i - .
{Catmartyhchus medium tree finch
[E

larg small inch
(T psitdacuia, [T parviily:

Cocos |=land finch
Pinaralaxias inornata)

crassirestiis)

=,
warbler finch
Certhidea eiivacea)
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EODNVERGENT EYVOLUTION

EXTINCT ICTHYOSAUR
{$il!i:rr!niﬂg humnting reptile)

DOLPHIN
(swimming hunting mammal)
SHARK
(swimming hunting fish)
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ﬁ]’ 7. Mammoth,

FPleistocene.

Three species, the Calam-
bisr, Imperal, and Primd-
tive are abondant in Me-
heaska
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i Mastoddon
Masiodom awmeriranug,
Cammen in Nehrasks,
Fleistocene.

5, Mubslodii anorrall,

A trilophisdont mastodon
Flincene,

Dievil's Gulch. Mehraska,

4, Teteabelodon willisioni
A labe Tour-tusker.

A rilophodont mastodan.
Plincene of Nebraska,

1 Triraboloden,

An  early  four-tusked
mashadoa,

Miscene

2, Fataeemastoda.
Lower Oligncene, Egypt,

=
g Modern Rhing Madern Tapit s
~ 1 Maertheriun,
w Ancestral prohoscidean.
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3 Upper Eocene, Epype.
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P . erissodactyl ancesior
Afarensis
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The pentadactyl limb 15 the ‘ancestral’ terrestrial
vertebrates limb plan, subsequendy adapted by
madification for diffierent useshabitats.
lay-out of 3 five-fingered”
(pentadactyf) limb
farelimb hindlimb 5

)
23
upper arm — humerus l — thigh monkey (grasping),

pig (walking)

farearm —— radius + uina || tibia + fbuls +— lower leg

wrist ——— carpals P 8 rarsaly +———— ankle

handifoo: ——+ metacarpal H metatarsals ¢ — foot
+ phalanges

dolphin (swimming)

displaced camal
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Genealogy
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You are here
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Uhol precesie

Os rotacie zeme

Rowina

ekliptiky




Vymieranie druhov

High Sun

Warm Summer £
High Humidity SRS

High Obliquity

Low Sun
Cool Summer
Low Humidity

Low Obliquity
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Koniec kriedy
Koniec triasu
Koniec permu
Koniec devonu
Koniec ordoviku
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Woolly Rhino Steller’s Sea Cow Eahartnuﬂii:at
Coelodonta Antiguitatis Mydrodamalis gigas

THE UPDATED LIST OF
EXTINCT SPECIES
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N

| upper atmosphere producing energetic neutrons

R

neutron +  Nitrogen-14 Carbon-14 + proion

The energefic neutron collided with a Nitrogen-14
atom to produce a Carbon-14 atom and a proton

Cosmic rays from the sun collides with atoms in the

The Carbon-14 oxidises to Carbon-14
dioxide and is transported to the lower
atmosphere

Plants absorb Carbon dioxide during
photosynthesis and take in Carbon-14
'.-"' g in a ratio similar to that of Carbon-14
C,,;" ’___ - in the atmosphere
B { oo

A

Carbon-14 is faken in by animals

if] and humans through the food chain
LB

‘\When plants and animals
die, they stop taking in

Carbon-14
a_@b"&‘ Following death or burial,
«7/  the unstable Carbon-14 in

bones undergo beta decay

The wood from felled trees to form Nitrogen-14

used for construction or
paper manufacture also

undergo Carbon-14 decay
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2 NH,
CH;~C~COOH—CH;~C~COOH
NH, H

L-Alanine D-Alanine
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4.5x10% years .0( irinium-us

24.5 day . B \'llloﬂum-zad
1.14 minutes . ﬁ \l:otactinium-zu
2.33x 10° years . O __ Yranium-234
8.3x 10" years . o _\lhorium-zao
1,590 years . (24 {adium'nﬁ ﬂ : Beta radiation
3.83 days . o Radon-222

3.05 minutes @ ¢ —Polonium-218

Lead-214
26.8 minut
minutes . ﬂ —a X
Half-life 19.7minutes @ 5 _\ilsmut -214
15x10%seconds @ ¢ —JPolonium-213
22 years . ﬁ _\Lead-zm

5 days . ﬂ_\sismuth-zm
140 days O o Polonium- 210
stable () ™ Lead-206

¢ :Alpha radiation
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