Lecture 21 – Earth’s History

Knowing these ages at least to know the boundaries of each Era, it I were to tell you 10 million years ago you’re diffidently not in the Paleozoic era, as you work towards the right time divisions you get smaller and smaller.

The ending of the word usually tells you what type of life form was present at that time.

Summary:
· We are currently in the Cenozoic Era in the Phanerozoic Eon.
· Notice that words ending with “zoic” represent an era.
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Precambrian is 90% of Earth’s History
Earth’s Formation (solar nebula hypothesis): our solar system formed from the gravitational collapse and accretion of cosmic gas and dust (or so they say)
· Explosion (big bang) – 13.7 Ga – the universe started from a dense point and started to expand; then the small particles kept bombarding with each other and clump together cleaning the universe and forming the planets.
· Milky Way – 10 Ga this is the galaxy in which our solar system is found.
· Solar Nebula contracts into rotating disk – 4.7 Ga
· Formation of proto-sun 
· Acceration of planetesimals
· Differentiation of the planets – 4.6 Ga

As we know the earth is layered:
· Earth differentiation: heavier elements (Fe, Ni) sink, lighter ones (Si, O) rise
· From a uniform  to a zoned planet
· Model that shows evolution from homogenous to differentiated 
· Magma ocean (fe km’s deep)  bombardment, radioactive decay

Planets in our Solar System
· Planets in our system are easily lumped into two groups, inner planets and outer planets
· Inner planets  small, dense, and rocky (little or no atmosphere, few satellites) these planets are close to the sun since the sun attracts the heavy elements.
· Outer planets  large, gaseous (low density) since they were really light planets, they were pushed further away by solar winds.
· As for our Planet (Earth), its at the right place from the distance to the sun, and tight time, certain events that took place to support life and makes it just right for us
· Earth  Right  PLANET, PLACE< TIME
· WHY? Was it the right Planet? OR IS?
· Size? If it was larger it will retain different gases in its atmosphere, ammonia, and methane which are a lot more hostile than living organisms (our size doesn’t correspond to size that can retain them)
· Smaller? Oxygen would be lost in space, no force to retain these gases
· If we didn’t have a rigid continents for life to establish on, if we have magma ocean were screwed, or only aquatic life form
· Fact that we have a magnetic field, it actually shields us from cosmic waves that are harmful to life
· Right Place?
· If Earth was 10% closer  SUPER HOT – water would boil
· [bookmark: _GoBack]If Earth was 10% farther  SUPER COLD – water would freeze
· Right Time?
· Necessary steps paved the way for us, without this bacteria we wouldn’t be here and breath Oxygen
· Primitive life forms paved the way for higher life forms
· Necessities of life; water, atmosphere, adequate T, carbon
· If Earth was a little larger it would have attracted different gases to its atmosphere.

Precambrian Eon (4600-540 Ma)
· Formation of first oceans and change in atmospheric composition
· Different initial atmosphere than current atmosphere
· A lot was released through magmatic activity, escape of gases from volcanic process released more H, N, CO2, and water we didn’t have oxygen in earths primitive atmosphere 
· Oxygen only appears about 2.8 Billion years ago
· Appearance of photosynetetic primitive life forms (2.8 Ga) cyanobateria
· 600 Gap of time was pumping not accumulating
· Intake CO2  release O2
· Oceans were filled with dissolved ions, and caused oxides to precipitate
· Good thing about oxygen we formed ozone layer, period to oxygen we did not have an ozone layer
· Graph on Slide 16 shows O2 production
· Onset of O2 production by photosynthetic cyanobacteria

Early Life:

· What should we look for? Take a step back? If we wanted to recognize evidence of life in Earth’s early history, not a simple task
· Essential Characteristics:
· Self-replicating
· Separate from environment (membrane)
· Responds to environment
· Carbon-based (on earth)
· Contains water
· Life recognition shape, association, chemical signature difficult parameters
· Likely candidates:
· Bacteria (found in sedimentary rocks)
· Examples of early life forms
· 3.5 Ga (Bacteria), and Cyanobacteria (2.8 Ga) – Photosynethic 
· Early Life:
· mid 1950’s Stanly miller, graduate, developed an experimental set-up to synthesize organic molecules with elements and conditions of primitive earth
· Experiment: Boiled water, condensate it, condensed it, collected what he found and was able to synthesize amino acids (building blocks of protein (life in general))
· Minerals could have helped organize these amino acids (speculation) their very repetitive and organized, like a matrix, maybe you can insert amino acids, this structure might be a proper place to assemble amino acids, and also has in it to absorbed amino acids, and also act as a catalyst.
· Three main proposed hypothesis for origin of life:
· Life started in near-surface ocean waters
· Life was brought in from outer space (meteorites)
· Life started at hydrothermal vents of the deep ocean (geothermal E and chemosynthesis)
· Early life – found 92 amino acids, counted from fragments of these metorites, therefore, this was available in space, and these are older than earth, so we have a source  of amino acids that have been supplied to us since the beginning
· Age > 4.5 Ga
· Another alternative: deep-sea hydrothermal vents 
· Dove to depth of up to 2.0 km
· They saw vents that were spraying out metal oxides
· Hydrogen, sulfide pumped out of these vents, oxidized to make sugars (chemosynthesis)  autotroph organism, produce own food by oxidizing hydrogen sulphides expelled by hydrothermal vents

Geologic time scales
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We are still in the Precambrian Eon 

Highlights
· Formation of oceans
· First crust and primitive plate tectonics
· First life form
· Appearance and rise of O2 in atmosphere 

Primitive Bacteria  they are still present today

Stromatolites: organ sedimentary structure; sediment-trapping bacterial film

Earths First Crust  
1. Gravitational segregation
2. Partial melting mafic mantle  felsic rocks (lower roh)
a. If you melt a rock rich in silica, rich components will melt first, helps in trying to dissociate rocks
b. Intial crust is constantly recycled, when earth is cooled, they collided with one another, started to accumulate, and form the first continents
c. Craton: stable portion of earths crust, largely of Precambrian Eon
d. Several of continental crust that have been their since Precambrian time

Paleozoic Era (540-245 Ma)

· Organisms started to protect themselves with hard shells, parts, they preserve better now
· Early Paleozoic (life at oceans only)
· We happened to be under water at this time, near the equator
· Fragmentation of supercontinent Rodinia
· Middle to late Paleozoic  North America starts colliding with parts of lithosphere, we now get insects plants, and amphibians
· Pangaea assembled
· Late Paleozoic  mass extinction (climatic conditions)
· Amphibians, fishes, coral swamps

Mesozoic Era (245-65 Ma)

Highlights:

· at this stage Pangaea is breaking up
· Continuation –super continent assembly and breakup cycle
· Recovery and further diversification following the Permian extinction (age of reptiles)
· Early Mesozoic  end of pangea accretion/1st dinosaur 1st mammal
· Initiation of rifting of Pangea
· 1st mammels, Triassic turtle…
· Middle to late Mesozoic  breakup of supercontinent Pangaea; extensive marine invasions, 1st bird, last dinosaur
· Proto Atlantic Rockies/western interior seaway
· 1st bird, Jurassic dinosaurs 
· End of Mesozoic  mass extinction (meteorite impact?)

Cenozoic Era (65 Ma – present)

· Further opening of Atlantic ocean/age of mammals/climate deterioration
· Tertiary  N.Am margins  active W. passive E; india collides with Asia/T start to drop, 1st glaciers in Antartica/mammals dominate and increase size, first horses, 1st primates, 1st whale
· Tertiary (65-1.8 Ma)
· Tectonic events, glaciations in quaternary era
· Quaternary  continental-scale glaciations in N. Am & Scandinavia; warming in last 10 000 years (Holocene)/genus homo
· (1.8Ma-present)

There have been numerous intervals of global refrigeration  glaciers and ice sheets more extensive than today
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Evolution of life on Earth…punctuated by mass extinction events

Wilson Cycle  predictability of the tectonic cycle
· Cycle of opening and closing of ocean basin
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zoom through from precbrian era to today,tool for ur studying the diagrams below
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knowing these ages at least to know the boundaries before each Era, if i tell you 10 million years ago ur diffinently not in paleozoic, as you work towards right time divisions get smaller and smaller

endin of word usually tells u wat type of life its in










Divisions:

Geologic time scale (review)

A

g

es to learn:

EON Phanerozoic(evident life)

Precambrian(primitive life)

2Ma

0.01Ma

g

ERA

Mesozoic(middle life)

Cenozoic(recent life)

65Ma

Paleozoic

(

ancient life

)

PERIOD -a few e.g.:

Q aternar (Ceno oic)

245Ma

Cambrian (Paleozoic)

Ordovician (Paleozoic)

Jurassic (Mesozoic)

Q

u

aternary(Ceno

z

oic)

540Ma

Cambrian (Paleozoic)

EPOCH (ending in ‘cene’)

Subdivisions of the Cenozoic Periods

GEO 1111 –Introduction to Earth systems Lecture 21

e.g.: Holocene

4600Ma


image2.emf
Iearn s Table 9-2 « THE GEOLOGIC COLUMN AND TIME SCALE*
[ |

001Ma

TIME UNITS OF THE GEOLOGIC TIME SCALE

2Ma

65Ma

:
245Ma &

ARO0OMA

Eon | Era | Period Epoch DISTINCTIVE PLANTS AND ANIMALS
=
il Recent or
| Quaternary Holocene
M > Pleistocene iy
T 2
o i Pliocene |
- Neogene 5
)l 5 Miocene [ Mammals develop
il 5 24 © and become dominant
| © [8= Oligocene | &
o L 37 &
l Paleogene | Eocene |
| 58 Extinction of dinosaurs and
Paleocene many other species
66
First flowering plants, greatest
B[R 1 development of dinosaurs
2 144— °8
2 P =) First birds and mammals,
§ el £ 5’ abundant dinosaurs
208 —
& Triassic it First dinosaurs
" . Extinction of trilobites and many
Rennin o other marine animals
ey 3;§ G al fi bund
i B reat coal forests; abundant
Pennsylvanian <§ Tiisacts, S0t raptlles
320—
% | Mississippian Large primitive trees
= 3 =
Devonian SRy First amphibians
408— B
Silurian S5 First land plant fossils
438 — e
Ordovician C g First fish
505— g
: . 3’ First organisms with shells,
Cambiian ’ E trilobites dominant
538

-

First multicelled organisms

o
g
=3
:
Sometimes collectively
——12500 ¢ called Precambrian
§ First one-celled organisms
o
<
3800 Approximate age of oldest rocks
thesr J Origin of the Earth
4600+





Mountather Haddad


knowing these ages at least to know the boundaries before each Era, if i tell you 10 million years ago ur diffinently not in paleozoic, as you work towards right time divisions get smaller and smaller

endin of word usually tells u wat type of life its in
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zoom through from precbrian era to today,tool for ur studying the diagrams below
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zoom through from precbrian era to today,tool for ur studying the diagrams below
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