Earth systems// The Geosphere
Lecture #2
Review
What is a natural system?
What is Earth system? What are the main components?
Geosphere
Geosphere:  The dense primarily solid part of the earth that consists of rocks and overlying sediment.
Why are similar fossils and rock formations found on different continents?
[image: ]Scientists proposed the idea of ‘land bridges- narrow strips of low-density felsic rock that crossed oceans
· It had risen and sunken over time allowing animals to pass. 
Support:
Fauna in Madagascar (animals) were similar to fauna in India which was taken as evidence that the bridge existed 
Continental Drift Hypothesis (1912)
-The continents have drifted across earth over timeFigure 1 Continental Drift Hypothesis

[bookmark: _GoBack]-They did so by plowing through oceanic crust 
[image: ]-Idea proposed by Alfred Wegener, German Meteorologist (1880-1930)


Ideas// At the same time
-Seismic studies were starting to reveal that the earth was layered- liquid outer core and silly putty like mantle- were convecting. (Were transferring heat) to the surface of the earth. 
-The heat was generated by decaying radioactive materials within Earth
Andrija Mohorevecic (1857-1936) believed earth was layered 
Inge lehmann(1888-1933) believed outer core of earth was liquid
Ideas//Continental Drift Hypothesis rejection
-It was rejected in 1960 because it lacked clear evidence and conjured many unanswered questions
-Another reason why it was rejected is because it lacked data:
· Nothing was known about the deep oceans in 20th century  ( Even today, only 5% of Oceans have been mapped!)
Discoveries// Post WW2
-Mid oceanic ridge present
-Sediment thickness increases away from mid-oceanic ridges
-Characterized by high heat flow and low seismic velocity 
-Age of basal sediments also increases away from mid-oceanic ridges
-Magnetic anomalies form a symmetric, barcode-like pattern around mid-oceanic ridges
Ideas//post WW2// Plate tectonic theory 
-Developed in 1960 by Harry Hess
Theory
· The lithosphere consists of oceanic crust +continental+upper rigid part of the mantle 
· The mantle below the lithosphere  is just a solid BUT it behaves also like a fluid and does deform through brittle failure
· The lithosphere behaves like an elastic solid where it deforms through brittle failure which results in earth quakes

Analogy: Think of it like this: Imagine an apple. The core would be the mantle and the skin would be the continental and oceanic crust. 








Plate tectonics// rocks
Minerals are building blocks of rocks.
Minerals are naturally occurring, crystalline solid with a specific chemical compoisition, ordered atomic arrangement with distinct set of physical properties. 

Rocks// Types of rock// Sedimentary rocks
Sedimentary rocks are the main archive for long term change in the geosphere, hydrosphere, atmosphere, cyrosphere, and biosphere. 
What is a sedimentary Basin? An area where thick sediment accumulates.
Mountains-the sediment source 
Wheathering
Erosion 
Dissolution 




Rocks//types of rock// Metamorphic rocks 
-generated when igenuos and sedimentary rocks are heated and deformed at depth in the earth resulting in changes to mineralogy and texture

Rocks// types of rock // Igneous rocks
Igneous from latin means fire, therefore, fire means magma. This is how they are made: they are magma erupted from a volcano and cooled to form a rock 

2 types of igneous rocks 
Plutonic- below the surface
Extrusive- above the surface 
They are commonly crystalline but can form without crystallization( e.g volcanic glass).
- 
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