Plate Tectonics
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Earth Structure 
Crust: thinnest outermost layer
Mantle: largest plastic-like layer
Outer Core: liquid iron and nickel
Inner Core: solid, dense iron and nickel.

Plate Tectonics
Continental Drift: 
· Developed by Alfred Wegener. 
· He stated that the there was once one super continent (Pangaea) that split apart, then drifted to the current locations. 

· Proof: rock clues, fossil clues, climate, puzzle-like fit.
· Problem: could not explain motion of continents

Sea-Floor Spreading: 

· Developed by Harry Hess.  
· Magma rises through the mid-ocean ridge on the sea-floor forming new crust. 
· Proof: youngest rocks near ridge, bands of alternating magnetism on seafloor.

Plate Tectonics: 
· Theory that the Earth’s crust and upper mantle are divided into sections (plates) that move over the lower mantle.

Lithosphere: solid outer shell of Earth consisting of the crust and upper mantle.  Asthenosphere: the plastic-like lower mantle which plates move over. 

Tectonic Boundaries: 
Divergent: plates move apart 
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Features: mid-ocean ridges, rift valleys, volcanoes, earthquakes

Convergent: plates move together or one plate sinks beneath the other (subduction)

· Features: mountains, volcanoes, trenches, earthquakes

Transform Fault: Plates slide past each other.

· Features: earthquakes

Causes of Plate Tectonics: Convection Current in the mantle. (Current due to density)

Earthquakes

Earthquakes: movement of plates along a fault (crack in the crust).
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Normal: tension of rocks pulling apart (divergent) Rocks drop below fault surface.
Reverse: compression of rocks colliding (convergent). Rocks move above surface.

Strike-Slip: shearing forces as rocks slide past each other (transform fault)
· Seismic Waves: energy from an earthquake.

· Primary(P): first to arrive 
· Secondary(S): moves at right angles and does not go through liquid 
· Surface(L): causes damage
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Focus: place in Earth’s interior where energy is released.

· Epicenter: place on surface (above focus) where energy is released.
· Must have readings from 3 seismograph stations to locate an epicenter.

· Seismic waves have been used to map Earth’s interior.
· Magnitude: measure of Earthquake energy.

· Richter Scale: describes magnitude

· Modified Mercali Scale: describes damage.

· Tsunami: seismic sea wave.

Volcanoes

A mountain that forms from lava and/or ash that erupts gasses, ash and lava.
Types:

Shield: broad flat, quiet eruptions, basaltic lava, made of lava (Hawaii)
Cinder Cone: steep, violent eruptions, granitic lava, made of tephra (Paricutin)
Composite (Strato Cone): mix of other two, made of lava and tephra. (Mt St Helens)
Tephra (pyroclast): ash, cinders and bombs.

Locations: divergent boundaries, convergent boundaries, hot spots.

Hot Spots: areas not on boundaries that are hot enough for magma to break through. (Hawaii)
Types of Magma &  Eruptions: 

Basaltic:   low silica        quiet eruption

Granitic:   High silica       violent eruption
The greater the silica and gas content the more violent the eruption.

[image: image5.png]


Volcanic Features
Crater: the opening at the top of the vent.

Vent: The opening where the lava comes from the Earth to the surface.

Batholith: Hardened pool of magma  largest intrusion

Laccolith: Dome shape rock underground

Sill: magma hardened into horizontal cracks

Dike: magma hardened into vertical cracks

Volcanic neck: A solid magma core left behind when a vent erodes away.

Caldera: Collapsed volcano

Earth’s Geologic Past

Fossils: 
· Remains imprints or traces of once living organisms.  
· Help determine when, where, and how an organism lived. 
· Almost all are found in sedimentary rock.

· To become a fossil you must be buried quickly and have hard parts.

Types:

Permineralized Remains: (petrified) Turned to stone Parts are replaced by minerals.

Carbon Film: a thin film of carbon residue.

Mold: a cavity left in rock after the organism has decayed.

Cast: The cavity becomes filled in, hardens and produces a replica of original object.

Original Remains: when the whole organism becomes preserved in ice, tar, or amber (hardened tree sap)

Trace: foot prints, trails or burrows.

Index: existed for short time, but were abundant and wide-spread.

Dating Rocks and Fossils:

Relative Age: age in comparison to something else. Which came First/

Law of Superposition: In an undisturbed rock layer the oldest is always on the bottom.

Law of Cross-Cutting Relations:  A fault/ igneous intrusion that cross or invades a layer is younger than the layer that it crosses or invades
Unconformities: gaps in rock layers due to erosion or tectonic activity. 
Types are Angular, disconformity or nonconformity.
Rock Correlation: Rocks in 2 locations are similar
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Absolute Age: Exact age of rocks determined by radioactive decay.

Half-life: the time it takes for half the parent material to decay.

Parent Material: the original material

Daughter Product: what the parent decays into.

Oldest rocks: about 3.9 byo

Earth: about 4.6 byo

Uniformitarianism: the principal that Earth’s processes are similar today to the past.

Geologic Time Scale:

Eons: divisions based on fossil life.

Eras: The longest subdivision: marked by major worldwide changes.

Periods: divisions of eras based on types of existing life.

Epochs: divisions of periods based on life forms.
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4 Eras

Precambrian: 
Origin of Earth 
Cyanobacteria

Paleozoic: 
First land plants 
fish 

reptiles 
amphibians
Mesozoic: 
Pangaea splits 
flowering plants 
dinos 
birds
Cenozoic: 
current era 
Humans 
Mountain formation

Meteorology   (E.S. 3, 11 and 13)
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Atmospheric Composition:

Original atmosphere produced by erupting volcanoes --N2, CO2, SO2 but very little O2 and little Ozone. The Ozone layer helped algae and green plants over time produce more O2 to present day levels.

Present Day Atmosphere 78% Nitrogen(N2), 21% Oxygen(O2), about 4% is Water Vapor and there are trace elements such as Argon, Helium and Carbon Dioxide(CO2). 

Both rocks and Ice cores (Glacial deposits ) is how we know the past atmosphere.

Layers of Atmosphere: Based on temperature differences - Pressure Decreases as you go up. 
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Troposphere: Where we live-Has weather-temperature decreases as you go up.
Stratosphere : Where the Ozone layer is- Temperature increases as you go up.

Ozone layer: Absorbs Ultraviolet Radiation from Sun. Chlorofluorocarbons (CFC’s) are what we think is destroying the ozone 

Mesosphere: Coldest Layer –Temperature decreases as you go up.

Thermosphere: Ionosphere is within this layer 

(Charged particles that help transmit radio waves)- Satellites, Meteors.

Exosphere: Transition to space-Shuttle flies here.
Energy Transfer in Atmosphere: 
· Radiation: Transfer in form of waves—Snake in the Sun.

· Conduction: When molecules bump into one another-Warmer to cool—Bare feet on the sand. Burning hand on hot pot.  
· Convection: Flow of material –Hot air rises/ Cooler air sinks!!

Hydrological Cycle (Water Cycle):
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Evaporation: Liquid water turns into a gas (water vapor)

· Transpiration: Plants give off water vapor as they do photosynthesis

· Condensation: Cooling of water vapor to the dew point = Cloud formation

· Precipitation: Clouds become saturated and Precipitate (Rain, Snow, Sleet & Hail)

· Runoff : Water on the ground stays on the surface and runs over the ground to the ditches and streams.

· Infiltration (Percolation): Water that goes into the ground and through the soil to aquifers and underground streams.

***The cycle starts again!!     
**The SUN is the source of all energy on Earth!!
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Coriolis Effect: Due to the rotation of the Earth, the currents and air currents curve to the right or clockwise in the Northern Hemisphere. This causes Global Winds also.

Jet Streams:  Fast moving winds in upper Troposphere-Can help or hinder planes 

Sea and Land Breezes: Due to Convection Currents near water-Temperature differences between land and water. 


**LAND HEATS UP AND COOLS OFF FASTER THAN WATER!!!

Clouds: Form as warm air rises and cools and condenses on hygroscopic nuclei (Dust, salt)


 and are suspended in the air. Billions form a cloud.

· Stratus: form layers or sheets in sky. If form on ground or near-Fog.

· Cumulus : Masses of white puffy clouds-associated with fair weather and if build uphigh, turn into Cumulonimbus clouds (Thunderstorms).

· Cirrus: Very high clouds that are wispy and often look like hooks. Made of Ice crystals.

Height of clouds: Where they form.-

· Strato-Low clouds, Alto- Midlevel Clouds, Cirro-High clouds

Weather: State of atmosphere at a particular time. –Result of differences in heating of the Earth’s surface.

· Temperature: How hot or cold it is- Measured by a thermometer.

· Wind: Due to the differences in pressure-HIGH goes to LOW. 

· Measure speed with an anemometer /  Measure direction by weather vane or wind sock.

· Humidity: Amount of water vapor in the air-

· Relative Humidity- Amount of water vapor in the air compared to how much that air can hold at a specific temperature.

· Dew Point: The temperature at which the air is saturated and what temp it needs to be cooled to begin condensation.

· Air Pressure:  Measured with a barometer -  Low pressure = bad weather / High Pressure = Good
High pressure: Air is denser and does not rise so it does not allow cloud formation. Clear weather. 


Flows clockwise.

Low Pressure: Air rises easily and therefore cloud formation is achieived. Flow counter clockwise.
Air Masses: Large body of air that takes on properties of area it forms.


Forms over water- warm and moist or cool and moist (Latitude dependant)

Interior land-Cold and dry or hot and dry.
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Front: When two air masses of different densities and temperatures come together 

· Cold: drawn as blue triangles cold air forces warm air up quickly –violent weather and cooler temperatures are associated with it.

· Warm: Drawn as red semicircles. Warm air slowly rises over cooler air- A steady rain or snow is associated with this front along with warmer temperatures. 

· Stationary : The boundary stops advancing and may remain in the same place for days. Rain and varying temperatures are associated with it. 

· Occuluded: Cold air overruns warm air and forces the warm air between two areas of cooler air.  This produces rain.                           

Thunderstorms:  Heavy rain, lightning, thunder, strong winds and sometimes hail.

Tornadoes: In severe thunderstorms the possibility of Tornadoes occurs: Violent rotating column of air in a contact with the ground. Wind speeds can exceed 200-500 mph. Fujita scale is based on damage and wind speed. 

Hurricanes: Most powerful storm. Large swirling low pressure system that formed over warm ocean water. When a hurricane hits land, high winds, tornadoes, heavy rains and storm surge. 
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Meteorologist:person who studies weather.

Station model: records data at each station to be able to look at the big picture and forecast more accurately.
[image: image14.jpg]Earth's atmosphere -
temperature (F)
~140-120-100-80 -60 40 -20 0 20 40 60 80

3

£ Lo
H Las
sratopause s
L2s
% ozone layer =
(main conceniaton) L

»
Lo
1o.] wopepause [
o =0
~100-60-60-70-60-30 4030 2010 § 10 20 3 0 750500 7501000

temperature (C) pressure (millibars)
© 2007 Encyclopsdia Britannica, inc.

altitude (miles)




Isotherm—Lines of equal Temperature

Isobar-  Lines of equal Barometric Pressure

Both are similar to contour lines.
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Climate: Pattern of weather over a period of time. 

Factors that effect climate and weather for a region: Bodies of water, Ocean Currents, Mountains, rain shadows, rural/urban areas.

Season’s are caused by the tilt of the Earth. 
Astronomy (ES. 4 and 14)

The Solar System

Solar Nebular Theory explains the formation of the planets and sun through the condensing of the solar nebula.

Our solar system is located in the spiral Milky Way Galaxy.
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Terrestrial Planets

Jovian Planets
· Small



-  Large

· Solid surfaces                -  Gaseous

· Few moons/satellites
-  Many moons
· No rings


-  Ring Systems

· Dense



-  Less Dense

Mercury





Jupiter
-  Moon-like features



-  largest planet

-  Extreme temperatures hot/cold

-  large hurricane-like storm – Great Red Spot

-  Year shorter than its day


-  4 large Galilean Moons

Venus





Saturn
-  Thick Cloud Cover 



-  Ringed Planet

-  CO2 Atmosphere=Greenhouse Effect
-  Overall density less than that of water

Earth






Uranus

-  3rd planet from the Sun


-  Axis of rotation tilted parallel to orbital plane

-   water in 3 states

   

-  blue due to methane in atmosphere

Mars


                     

Neptune

-  Red planet – iron oxides in rocks
     
 -  blue due to methane in atmosphere

-  Groundwater ?


     

 -  Storm – Great Dark Spot
                                                         Pluto

                                                      -  Dwarf Planet – unlike all other planets
                                                               -  Moon ½ the size of the parent planet               
Asteroid Belt

  

-  Asteroids are small rocky bodies that orbit between Mars and Jupiter


  
                                                                                         

Kuper Belt Objects
-  Icy material located in orbit past Neptune
Oort Cloud
-  Home of the long-period comets
  Cloud completely surrounds entire S. System
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Comets












-  “Dirty” snowballs





-  Coma forms as ices evaporate from comets surface as it is heated by the sun

-  Tail develops as solar wind pushes the coma back away from the comet nucleus

-  Tails always point away from the sun

Earth’s Rotation and Revolution

Earth rotates and revolves in a counterclockwise direction.

Rotation




Revolution

Spin of Earth on Axis


Earth’s orbit around Sun

24 hours / 1 day



~ 365 days / 1 year

Causes day/night



Brings different constellations/stars into view

                                                

over the course of the year
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Earth is titled on its axis of rotation 23.5 degrees.

This tilt causes Earth’s seasons.
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Solstice


-   Sun at it’s greatest distance north or south of the equator

-   Days longer than nights in summer

-   Nights longer than day in winter

Equinox

-   Sun directly over equator

-    Day = Night
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Moon Phases





· The moon appears differently depending on its position relative to the Sun and Earth.    
· Only ½ of the Earth is lit by the Sun at any given time.  
Moon Exploration
-  Trip to moon was a cold-war tactic to prove we had better technology the former Soviet Union

-  Missions included Project Mercury, Project Gemini, and Project Apollo

-  Apollo 11-  first manned landing on the moon – Neil Armstrong
Eclipses
Umbra = dark part of shadow

Penumbra = light  part of shadow
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Solar Eclipse






Lunar Eclipse
 -   Moon blocks the Sun and casts a 



-   Earth casts a shadow on the Moon
shadow on the Earth





-   Can only occur during a Full Moon
 -   Can only occur during a New Moon


-   Visible on the entire nighttime 
 -   Only visible from a small area on Earth 


side of the Earth
(small moon)
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The Sun 
Core
· Where nuclear fusion occurs

· Where energy is produced

Photosphere

· “Surface” of the sun

Chromosphere

· Lower atmosphere of the sun

Corona

· Outer atmosphere of the sun

· Only visible during total solar eclipse
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H-R Diagram

-  Illustrates the relationship between the Absolute magnitude (Luminosity) and the surface temperature of stars.

-  As stars evolve their positions change on this diagram

-  The mass of the star controls its evolution, length of its lifetime and ultimate fate

-  Stars for by condensation of interstellar gas

Life Cycle of Low Mass Star

-  Low Mass Main Sequence         *  Our Sun is a low-mass yellow main sequence star.
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-  Red Giant                                   

-  Planetary Nebula                         

-  White Dwarf

Life Cycle of Medium Mass Star

-  Mid-Mass Main Sequence

-  Red Supergiant

-  Supernova

-  Neutron Star

Life Cycle of High Mass Star

-  High-Mass Main Sequence

-  Red Supergiant

-  Supernova

-  Black hole

Distance to stars is measured in light-years.  Light travels at the speed of 300,000 km/sec.
Galaxies and the Universe

Big Bang Theory – States that the universe began in a very hot dense state that expanded and eventually condensed into galaxies.

Galaxies- are collections of billions of stars  -  Basic types =  spiral (the Milky Way) ,  elliptical, and irregular

