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VYarious evidences of evolution
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@Biochemical and molecular
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|. Similarity in early stage of development -
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2. Resemblance in young vertebrate embryo (Von bear)
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« Haeckel (1834-1919) 3 @
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Recapitulation theory or Biogenetic Law

" Ontogeny repeats phylogeny ™
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3. Temporary embryonic structures:

Examples
|. Frog tadpole
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3. Cycas and Ginkgo with ciliated Gametes & 6mnospeﬂn's 4
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Haeckel

Development stages
recapitulate adult
evolutionary stages
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Von Baer

Mo recapitulation:
embryo’s development
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Biogeographical evidences
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a.Theory of contlnental drift: Alfred wegner 1912 &
Palocozoic era- v

280-200 mva 100-65 mya \S
All continents are Present-day
joined into one continents
supercontinent, form and
Pangaea. begin to
drift apart.
181-135 mva
Two major Continents
continents form. continue to

drift apart.
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A. Mammal evolution and continental drift

Late

Jurassic
North America and

Australia separated
before marsupial and
placental mammals
were distinct.

~ (Monotremes

.

Marsupials

Origin of
mammals

Divergence of
marsupials and

placentals
———

1 1
251 202 145 65 23

Paleogene
Neogene

Millions of years ago
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Tasmanian wolf, Thylacinus, now extinct, was a
nocturnal carnivore that inhabited deserts and plains.
It resembies the placentgt grey wolf.

Sugar glider, Petaurus breviceps, is a tree-dweller
and resembles the placental flying squirrel.

N e

- S ” -
The AL lian wombat, Vombatus, is Kangaroo, Macropus, is an herbivore that The Australian native cat, Dasyurus, is a
nocturnal and lives in burrows. It resembles inhabits plains and forests. It resembles the carnivore and inhabits forests. It resembles

the placental woodchuck. placental Patagonian cavy of South America. the placental wild cat.
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B. Convergence of placental and marsupial mammals

Flying squirgel (Glaucomnys
volans)

Gray wolf (Canis lupus)

Common mole (Scalopus

aquaticus)

House mouse (Mus
musculus) o

Woodchuck (Marmota monax)

Arboreal
gliders

Large
predators

Burrowers

Terrestrial
seed eaters

Terrestrial
herbivores

Honey glider (Petaurus

breviceps)
D

Jasmanian wolf
(Thylacinus
b, cynocephalus)

Marsupial mole (Notoryctes
typhlops)

Yellow-footed marsupial
mouse (Antechinus flavipes)

—

Wombat (Vombatus ursinus)
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Biochemical & Molecular evidences
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BIOMOLECULES BIOCHEMICAL PATHWAYS @
/
DNA TRANSCRIPTION
RNA —
ATP TRANSLATION
ENZYMES ~~ GLYCOLYSIS
TRIPLET CODONS «—— KREBS CYCLE

20 AMINO ACIDS v~
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Geological time scale
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EVOLUTION

3. Paleozoic

Permian

Radiation of reptiles; origin of most
present-day groups of insects; extinction of
many marine and terrestrial organisms

at end of period

Carboniferous

Extensive forests of vascular
plants form; first seed plants appear;
origin of reptiles; amphibians dominant

Devonian

Diversification of bony
fishes; first tetrapods
and insects appear

Silurian

Diversification of early vascular plants

Ordovician

Marine algae abundant; colonization of
land by diverse fungi, plants, and animals

Cambrian

Sudden increase in diversity of many
animal phyla (Cambrian explosion)

OTONQaIM-HOo A

Ediacaran

Diverse algae and soft-bodied
invertebrate animals appear
Oldest fossils of eukaryotic cells appear

Archaean

Concentration of atmospheric oxygen begins to
increase
QOldest fossils of cells (prokaryotes) appear

Hadean

Oldest known rocks on Earth’s surface
Origin of Earth

IIT-]JAM/GATE/NET
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Eons Era Period Epoch Events

Quatemary Holocene Historical time
Ice ages; origin of genus Homo

1.Cenozoic
Pleistocene
Neogene Pliocene Appearance of bipedal human ancestors
Continued radiation of mammals and
angiosperms; earliest direct human ancestors
Paleogene Oligocene Origins of many primate groups

Miocene

Eocene Angiosperm dominance increases; continued
radiation of most present-day mammalian orders
Major radiation of mammals, birds,

and pollinating insects

Cretaceous Flowering plants (angiosperms) appear and

2. Mesozoic diversify; many groups of organisms, including most
dinosaurs, become extinct at end of period

Paleccene

Jurassic Gymnosperms continue as dominant
plants; dinosaurs abundant and diverse
Triassic Cone-bearing plants (gymnosperms)
dominate landscape; dinosaurs evolve
and radiate; origin of mammals

ONOXMZ>IT
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1. Plant's Lu'shij
2. fmmad's LiL
3. Con\-inmlrw‘ ﬂf'L

Y. Mass extinchon's.




IFAS ONLINE EVOLUTION IIT-]JAM/GATE/NET

Eon's
o Hadean ('—l-(a—‘{'O) > Formakion of eavth Reducina enviromm end,

o Avchean (4.0 —2-5) e Fisd life (LUCA) Fovm

o Chewmo-Helero hopluc
e Fivst (dano bactenq -<01 RQVO'UJ‘I'M)
o Uuicellwlay euquoks

o P

wievozoic (25> ), Fivs# Mulbicellwda v eukovgotes
o Sof} La:\) anim o)
. Ala.«l dominance.



IFAS ONLINE EVOLUTION

p- Grass evolve.
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Holocene Epoch | Age of Man
Quaternary peri. | Age of Ice

Cenozoic Era:

Age of mammals, birds, insects and angiosperms,
periodic glaciation

Mesozoic Era:

Age of reptiles (Jurassic Period)
Gymnosperms Dominant

Carboniferous Peri.

Age of amphibians

Devonians Period

Age of fishes

Ordovician Period

Age of invertebrates, Massive glaciation

Cambrian Period

Cambrian Explosion(Maximum diversity of Marine
invertebrates)
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Cenozoic Era

st o« e
Quaternary |st Human |5t Origins

Pleistocene | Origin of genus Homo

Pliocene Is¢ Ape man
——————
Miocene Earliest direct Human Ancestor
iuman Al

Oligocene | Origin of many Primate groups

Eocene Angiosperm dominance increases
Paleocene
Cretaceous * Radiation of Mammals
k3

* Radiation Birds

* Insect pollination

* Origin and Diversification of Angiosperms
 Extinction of dinosaurs T
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Mesozoic Era

e Jurassic

| st lizard

I st crocodile

| st bird

I st Angiosperm

Break up of Pangaea in late Jurassic

* Triassic

| st mammal

| st dinosaur

Insects radiate
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Paleozoic Era

e  Permian

* Carboniferous I'st reptile

e Devonian | st insect

I st gymnosperm

I'st tetrapod

I st amphibian

* Silurian I'st ray fin fish S

I'st land plant (trachgpphyte Ivascular land plant,
(Psilophyta)

Origin of Jawed fishes

* Ordovician Is¢ coral , It fungi, It vertebrate

Diversification of echinoderms

* Cambrian
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Historical record of the vertebrates
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8 fishes
=
S __\\‘
65 r'/—
o Cretaceous .g Cartjlaginous
§ 14— 8 Raplilas .
> Jurassic o
5 208 ——M7F = P
0 Triassic 0 Ny Ll N -
E 245 - .
= Permian
= 286
E
£
>
L=

Paleozoic
N\




IFAS ONLINE
Mass extinction

EVOLUTION
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STATUS TODAY
mammals
birds
dlnosaurs dinjosaurs extinct
- insects "
: \""’:,A , e insects
% ¥ |e— ammonoids ‘ ] l 1
. s brachiopods | [o— w ' J
[ | l ‘ M amm‘pnoids extinct [ ‘ \
: . brachiopods
i m ; m f T J I chiop
i P _| poriferans
CAMBRIAN | ORDOVICIAN SILURIANI DEVONIAN | CARBONIFEROUS PERMIAN TRIASS JURASSIC CRETACEOUS TERnARvn:“ALEYRf PRESENT
Major A A A A A
Extinctions 443.7 myA 359.2 myA 251 myA 199.6 myA 65.5 myAa
pobecks —~ 5%/ 0% &

O

@

60%
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=
MASS EXTINCTION ODP TC
1+ mass extinction :- Ordovician <

2nd mass extinction :- Devonian
3+ mass extinction :- Permian ( Largest ; 96% species extinct)

4:» mass extinction :- Triassic

5t mass extinction :- Cretaceous
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HAPPY LEARNING
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