The History of Life on Earth
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These are Earth's eons:
- Hadean: Origin of life
- Archean: Photosynthesis begins
- Proterozoic: Multicellular life
- Phanerozoic: Recognizable life
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The Cambrian Explosion describes a sudden appearance of many
novel fossil species around 541 MYA.

fzsoo Proterozoic
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Fossils of multicellular at 700 MYA

These predate familiar life forms

This is the Ediacaran fauna What was the cause?
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Following the end-Cambrian extinction event, the
Ordovician period has a second big diversification
event. Arthropods still rule the seas, but
more nautiloids versus all trilobites.

The Silurian period sees the Earth
warm again. Life on land really gets
started, but oceans are still primary.
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- Jawed fish arise and diversify.
- Bony fish arise and diversify.

- First vascular land plants (xylem & phloem).
- Arthropods begin to fully colonize land.

- Arthropods and plants approach land.
- Jawless fish (e.g., conodonts) diversify. >
- Global temperature drops (due to photosynthesis or v Ii:anoes)
- Gondwanaland moves to South Pole = lots of extinction.
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The Hadean eon begins with the formation of the Earth, sun,
the rest of the solar system condensing from gas clouds.

Moon formed by Theia colliding with early Earth, bringing
water and creating 23.5° axial tilt (cause of seasons).

Surface HOT (like Hades) and mostly unsuitable for life.
Origin of life ~4000 MYA, very little known about details.

The Archean eon is when photosynthesis
evolves, introducing oxygen to the atmosphere.

Using geological data and molecular clocks, the age of the MRCA
Most Recent Common Ancestor) of all life on Earth (AKA, the LUCA,
Last Universal Common Ancestor) can be estimated.

The MRCA arose about 3.5 BYA

The Proterozoic eon is when true multicellular life and eukaryotes
evolve.

Very few fossils because geologic turnover of rocks destroys almos(

Still very few fossﬂs due to geologic tumnover of rocks, but some exist.
all rocks (oldest rocks are from ~4000 MYA) and life is single celled
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Fossil ancient stromatolites,
layered structures made by
cyanobacteria (still seen today).

This organism would have had DNA, ribosomes, tRNA, ATP, and
many modern genes (deep homologies of all life). Its exact nature is
lost to time due to subsequent life forms evolving/replacing it.

~590 MYA

- Predation evolves (hard parts are useful).
First fossil of a
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- First trees, seeds, and forests.
- First tetrapods (amphibians).
- Pangaea starts to form.

- Massive extinction at end, no single cause. El
Anoxia leads to oil deposits (oil # dinosaurs)

,,,m ( Soctieiti - Mesozoic: Age of reptiles 10:41 PM to 11:40 PM - Carboniferous: amniotic eggs 10:08 PM to 10:26 PM - Most land is Gondwanaland, oceans are warm.
7\ 28 el - Cenozoic: Age of mammals 11:40 PM to Midnight - Permian: Pangaea forms 10:26 PM to 10:41 PM | - Oxygen levels fall, Cambrian ends with extinction.
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The Devonian period is "The Age of the Fish" The Carboniferous period has _eiaaas Loxpsees The Permian period was dominated by . )
due to the diversification of chondricthyes, the highest oxygen content in the geography of Pangaea. The Mesozoic has 3 periods: Clock metaphor
osteichthyes, and Sarcopterygii.  wodermn history (biggest arthropods). Coasts nice, but had a desert interior. - Triassic: first dinosaurs/mammals [10:41 PM to 10:57 PM

etrapods T

Pederpes.

- Jurassic: first birds 10:57 PM to 11:15 PM
- Cretaceous: first flowers/placentas|11:15 PM to 11:40 PM

- Sharks diversify.

- Tetrapods diversify.

- Amnion evolves = reptiles %

- Pangaea cools, "Carboniferous rainforest collapse” 3
creates most modern coal deposits (with Permian = 80%) N

- Amphibians(}), diapsids(1), ids(1)
- First cynodonts (ancestors of mammals).
- About 90% of insects are blattopterans

» - Seed fens & conifers diversify.

Acarihostega

Archagomyris

! ! Procynosuchus N\

- Biggest extinction ever 3l (80-90% marine, trilobites, 70% land)

AKA, "The Age of Reptiles” or "The Age of Dinosaurs"
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The early Triassic (5-10 °C above present) and more humid.

period is dominated by
Lystrosaurus,which
accounted for ~95%
of land vertebrates.

The Triassic period was hot and dry with one continent = Pangaea.
- First dinosaurs and mammals.

- Seed plants dominate terrestrial flora.

- Modern corals, diversification of

ray-finned fish (e.g., teleosts). ™=@
- Archosaurs & dinosaurs dominate,
mammals go nocturnal.
- Massive extinction at end 23, but dinosaurs and mammals survive.

Only once has a genus
reigned this supreme.

Pangaea began to break apart.

- Conifers (1), first angiosperms.

- Reptile groups diversify, first birds.
- Crocodylmorphs (), dinosaurs dominate.
- Ichthyosaurs and plesiosaurs diversify. -
- Moderate extinction at end, dinosaurs and mammals survive.

with lots of coasts as Pangaea fully
separates.

The Cenozoic era has 3 periods:
- Paleogene: birds, mammals.
- Neogene: grass, mammals.
- Quaternary: modern humans
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- Angiosperms diversify, conifers ().

- Dinosaurs diversify, pterosaurs thrive.|

- Flrs! placental & marsupial mammals.,
h s and plesi rule oceans.

- Insects diversify: first ants, termites, aphids, grasshoppers, "moths".

This era is called "The Age of Mammals"
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The Paleogene period is when The Neogene period begins The gualernag period's longest Epoch was the Pleistocene which The Quaternary period's Holocene Epoch T :::ﬂE ::::,‘..,,,,.m,,,,,,.‘
mammals and birds diversify and to resemble the modern world. lasted from 2.6 MYA to around 0.01 MYA (10,000 years ago). is a geologically "warm" epoch. O b o D Repdesd b optne
begin to dominate the world. " N ; Devonian = Amphiblans, vasculartwoody plants
- Kelp forests evolve. - Characterized by major ice ages - When "recorded history" begins. Siturian o= Jawed fish
- First whales and large mammals. - Apes and artiodactyla diversify. ol ; o 4 e - Homo sapiens becomes the Consrad Jewiers foh (and plants.
W‘ - Major extinction of large animals, Africa less effected. 2 i 2 L v
- The 3 modern mammal groups clearly separate. - Modemn seed plants evolve, grasses replace forests worldwide. - Amajor drought in Africa ends, Homo sapiens spread. dominant animal worldwide I I e Sutaryote & muicesule
- First primates, carnivora, and rodents. - Near the end, North and South America connect at Panama, ] % | L - Major mass extinctions 8l due to ogig. .Cegkmci
- Angiosperm and insect co-evolution allow/cause both to diversify. leading to extinction of many marsupials and terror birds. Around 100,000-200,000 years ago a few 11:59:58 PM Around 100,000-200,000 yeats ago a few humans begin ("Sixth Extinction").

- Birds diversify due to lack of pterosaurs and more insects. - Some primates in Africa evolve larger brains and bipedal walking.

brave Homo sapiens migrated out of Africa...
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- CO, content of atmosphere increases by ~50% in last 200 years. Full details on geological time periods (including many not show here) available at: www.stratigraphy.org

brave Homia sapiens migrated out of Africa...




