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Geological History

I- Origin of the Sun & the Solar system

I) Big Bang: 20 billion yrs ago

II) The nebular hypothesis:

· T drops following the Big Bang

· 5 billion yrs ago: our own solar nebula collapses into a disk shaped

· Solar winds.

· Accretion: Planetesimals and protoplanets

III) Earth evolution: 

· Accretion causes an increase in the T 

· Differentiation of the Earth into crust, mantle, and core.

· Earth acquires its magnetic field during the Early Precambrian.

IV) Earth’s early atmosphere

· Outgassing

· Rich in H2O, CO2 and N2
· Precipitation and the beginning of the hydrologic cycle.

· How did it evolve to the present composition? ( Cyanobacteria & plants.

II- The Precambrian “Era”

· The Precambrian spans about 88% of Earth's history

· Between 4.5 billion years ago and ending approximately 540 million years ago

· Represented in the cores of the continents known as “shields”

· Important rock types: Greenstones and “granitoids”, Granulite facies metamorphic rocks.

· Important deposits of Fe-ores, U and Au in Canada and South Africa are related to the paucity of Oxygen in the atmosphere.

· Continents: Supercontinent of Rodinia assembled 1.5 billion years ago, broke up 700 Ma

· “Gondwanaland” existed close to the south pole triggering the “snowball earth”.

· Fossils: 

· Most Precambrian rocks are devoid of fossils

· Prokaryotes: lack organized cells

· Stromatolites: Blue green algae

· Eukaryotes: with cells containing nuclei

· Plant fossils in the middle Precambrian

· Diverse and multicellular organisms exist by the close of the Precambrian

· Late Precambrian marked by the preservation of trace fossils, as well as the first record of organisms with hard parts. 

II- The Paleozoic Era

· The Paleozoic era extends from 540 million years ago to about 245 million years ago (~7% of the time scale). 

· Thick carbonate sequences and evaporites.

· Early Paleozoic marked by 6 different landmasses that will come together to form Pangea at the end of the Paleozoic.

· Paleozoic characterized by major mountain building events such as the Appalachians, the Urals, and the Caledonides.

· Ancestral North America collided with Africa to produce the original Appalachian Mountains, and the northern continent of Laurasia formed.

· By the Pennsylvanian period, large tropical swamps, which became the major coal deposits of today, extended across North America, Europe, and Siberia 

Fossils:

· Life in the early Paleozoic was restricted to the seas and consisted of several invertebrate groups.

· Invertebrates that predominated were Trilobites, Brachiopods, Cephalopods, and Corals.

· Many of these organisms were reef builders.

· Vertebrates (armoured fish) first appeared in the Early Paleozoic.

· In the Late Paleozoic, insects and plants appeared on land, and amphibians evolved and diversified.

· Very end of the Paleozoic is marked by the appearance of the first reptiles.

· The end of the Paleozoic is marked by one of the most dramatic extinctions in all of Earth's history (the mother of all extinctions). Most likely explanation: major continental glaciation on Gondwanaland which continued and spread after the formation of Pangea!

IV- The Mesozoic Era

· Ranges from 245 to 66 Ma

· Characterized by the breakup of Pangea; had major impact on climates and evolution (through the isolation of populations).

· Major climatic changes were the result of changes in oceanic circulation patterns.

· Jurassic and Cretaceous marked by the beginning of the Cordilleran orogenies.

· Age of Reptiles; also first appearance of mammals, birds, and flowering plants.

· Extinction of Dinosaurs at the end of the Cretaceous.

V- The Cenozoic Era

· Cenozoic constitutes 1.5% of the Earth’s history; lasted for 66 Ma

· Time of major events like: 

· The Alpine Orogeny 

· The Himalayan Orogeny 

· Development of the Cascade Mountains

· Andes Mountains continued to develop. 

· Opening of the Red Sea and Gulf of Aden

· Opening of the Sea of Japan.

· Separation of Australia from Antarctica.

· San Andreas Fault: 20 Ma.

· Basin and Range extension.

· Age of mammals.

· Age of flowering plants.

· Two groups of mammals: Marsupials and Placentals.

· Very large mammals became extinct during the Pleistocene.

· Homo sapiens: ~ 100,000 years ago; ( Neanderthals, appearance of modern Humans 10,000 years ago.

