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· Interior of the Earth
· Core – iron (iron porous silicates) and nickel – most dense

· Inner (solid) core

· Outer (molten) core

· Mantel – silicate rocks and iron (iron rich silicates) – lower density than core

· Mesosphere – First layer

· Asthenosphere – Molten silicate rock

· Lithosphere – Solid (Rest of mantel + crust)

· Crust – silicate – least dense (in lithosphere)

· Waves

· We know about the interior of the Earth by seismic waves

· A wave is a propagating (traveling) disturbance
· Earthquakes are detectable on the other side of the Earth

· Pressure wave (P – primary wave – fastest)
· Sheer wave (S – secondary wave)

· S waves are not able to propagate through liquid (or molten rock) (only through solid rock)

· Seismograph – Machine used to measure earthquakes

· Shadow zones – Cannot detect S waves in these areas

· Speed of the wave depends on the density of the medium

· Theory of plate tectonics
· The lithosphere of the earth (upper mantle + crust) is fractured in 20 pieces (tectonic plates) that float on the asthenosphere

· Convection cells (in asthenosphere) are moving tectonic plates around

· Molten rocks in the asthenosphere rise and transfer heat energy to tectonic plates and sinks

· Material transports heat by moving – convection
· Conduction – Heat/energy transfer via direct contact
· Convection – Heat/energy transfer via moving (hot air rising, etc.)
· Radiation – Heat/energy transfer via nothing (Sun’s energy transferring through space)
· Divergent plate boundary – boundary where plates are moving away from each other

· Molten rock is coming up (from asthenosphere) and making lithosphere – youngest part of a tectonic plate is at this boundary

· Plates are being created here

· Plates move a few centimeters per year

· Rising blobs of rock force up mountain ranges

· Example: Center of Atlantic Ocean – Mid-Atlantic Ridge – Mountain Range

· Atlantic Ocean is getting larger and larger

· Example: Red Sea – African rifts valleys

· Convergent plate boundary – boundary where plates move toward each other

· Continental/continental – fold and buckle - mountains

· Oceanic/oceanic – underwater mountains

· Continental/oceanic – oceanic plate sinks and melts – this is where tectonic plates are destroyed (aka subduction zone – oldest part of tectonic plates located here) – this may force up mountain ranges on continental plate (some may be volcanic)
· Example: Andes Mountains, Western coast of South America

· Transform fault – plates sliding past one another

· Cause vibrations

· Sometimes they get stuck

· When plates get unstuck (finally move past one another) this causes earthquakes
· Example: San Andres fault
· Hawaii is moving West and is located over a hot spot
· The theory of plant tectonics has driven geology

· Radioactivity

· The source of the Earth’s heat in the core is radioactive decay
· Unstable nucleus emit particles to stabilize itself – radioactive

· The bigger the planet, the more radiation that must be given off thus the longer the energy source

· The Moon is a “dead planet” (and so is Mercury) because there is no activity: tectonically, geologically, or volcanically

· Earth and Venus are still active

· Moon and Mercury are dead (not active)

· Mars is dead, but it has not been dead as long as the Moon and Mercury have
· History of Earth’s atmosphere

· Mercury and the Moon do not have atmospheres because of their weight (for all intents and purposes)

· Earth’s and Venus’ atmospheres are very similar (primarily carbon dioxide)
· Most of the Earth’s primary atmosphere was hydrogen and helium

· They went away because it didn’t have enough gravity at the time

· The Jovian planets still have their primary atmospheres because of the amount of gravity

· After the primary atmosphere went away, there was only nitrogen compounds and carbon dioxide (came from volcanism – “out gassing”) – secondary atmosphere
· Early life (about a billion years ago) replaced carbon dioxide with oxygen (via photosynthesis)

· 2 ½ billion years ago to today – Third Atmosphere – 80% Nitrogen, 20% Oxygen
· History of Earth’s Formation
· Earth was molten

· More dense materials sunk below (iron and nickel – became core)

· Silicate rocks were buoyed up (floated)

· This process when material is separated called differentiation
· All planets are differentiated

· The Earth’s Magnetic Field

· Magnetosphere – magnetic field
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· Created by molten outer core

· Magnetic north is different from true north

· It protects us from solar winds (stream of charged particles, primarily protons and electrons)
· Particles of sunlight get trapped in the Val Alan Belts and follow the paths to the poles and come together to create the Aurora Borealis (Northern Lights at North Pole) and Aurora Australis (Southern Lights at South Pole)
· Earth’s orbit

· Very nearly circular orbit

· Earth takes 365 days to orbit the Sun

· Day – Time it takes for the Earth to spin on its axis once

· The Earth moves 1º around the Sun each day

· The Earth rotates 1º every 4 minutes
· Solar day – Amount of time it takes for the Sun to go from noon to noon (24 hours)
· Sidereal Day – True amount of time it takes the Earth to rotate once – 23 hours and 56 minutes

· Leap Day – Extra day put in every four years to accommodate for the Earth’s wacky rotation

· The Calendars
· Julian Calendar – We do not use this today.
· July is named after Julius Caesar

· August is named after Augustus Caesar
· Lasted for 1500 years, lasted the longest amount of time in world history

· Year is broken up into 12 months

· Month – Days in month

· January – 31

· February – 28 ¼ (29 on Leap Year)

· March – 31

· April – 30

· May – 31

· June – 30

· July – 31

· August – 31

· September – 30

· October – 31

· November – 30

· December – 31
· Gregorian Calendar – We use this today

· Same as Julian Calendar, but the way Leap Years are calculated is different
· Julian Calendar – Leap year is every four years

· Gregorian Calendar – If the year is divisible by…

· …4 = leap year

· …100 = not a leap year

· … 400 = leap year

· Number of days in a year: 365 + 1/4th – 1/100th + 1/400th
· Examples:

· 1835 = Not a leap year

· 1928 = Leap year

· 1900 = Not a leap year

· 2000 = Leap year
· 1600 was the first year that the 400 rule was invoked (and created)
· The Seasons
· Earth moves about 1 million miles to/from the Sun per year because of the orbit

· Earth is 93 million miles from the Sun

· Earth is closest to the sun in winter and farthest from the sun during summer

· Tilt of the Earth causes the seasons

· / is the direction of the tilt

· NH is tilted most toward the Sun – longest day of the year and shortest night (Summer Solstice – June 21st)

· NH is tilted most away from the sun – longest night of the year and shortest day (Winter Solstice – December 21st)

· Equinoxes – Day and night are =

· Autumnal Equinox – September 21st
· Vernal Equinox – March 21st
· Temperature ranges in the SH are small compared to the NH

· Mild winters and summers in the SH because of the amount of water

· The Moon
· Gigantic – Size of the US

· The Earth-Moon system is a double planet system

· The Moon can be considered another terrestrial planet

· The Moon could be a blob of the Earth that got ripped off
· Moon is made of the outer layers of the Earth

· Moon is differentiated

· Moon has a small mass so it cooled quickly

· Moon has a low gravity so it has no atmosphere

· Moon takes a month (month means Moon) to go around the Earth (and also to rotate once)

· Near side of the moon – Side of the moon we always see (thinner crust, it’s smooth and has “seas” due to cooled lava)
· Far side of the moon – Side of the moon we never see (thicker crust, has craters)
· Light side of the moon – Part of the moon that faces the Sun

· Dark side of the moon – Part of the moon that faces away from the Sun

· Gravitational tidal forces from the Earth causes Moon to rotate once and orbit the Earth once a month (Earth is pulling on the heavier side of the moon to slow down the rotation and it eventually stopped)
· Tidal locking – Process by which a planet forces a denser side of a moon to be locked facing toward a planet
· Pluto and Charon are tidally locked to each other

· Earth is not tidally locked to the Moon…yet!
· Someday, the Earth will rotate very slowly (a day will be a month long)

· The Moon will eventually move away from the Earth due to the moon’s force on the Earth
· Moon is moving an inch per year away from Earth

· Lunar Phases of the Moon
· West is right and East is left

· [IIII] New Moon (can’t see it)
· [III ] Waxing crescent

· [II  ] First quarter – Right (West) is illuminated – End of week 1
· [I   ] Waxing gibbous

· [    ] Full Moon – End of week 2
· [   I] Waning gibbous

· [  II] Third Quarter – Left (East) is illuminated  – End of week 3
· [ III] Waning crescent

· 28 days to complete the cycle

· 13 lunar cycles in a year

· Solar Eclipse – New moon in plane of Earth’s orbit around the Sun – 2 every year
· Not common because the Moon’s shadow is so small

· Can be total and partial

· Angular Solar Eclipse – At apogee (far from the Earth) so it doesn’t block the whole Sun, so the Sun looks like ring (called annulus)

· Penumbra – Lighter part of the Moon’s shadow on the Earth

· Umbra – Darker part of the Moon’s shadow on the Earth

· During a total Solar Eclipse, the Moon fits perfectly over the Sun

· Lunar Eclipse – Full moon in plane of Earth’s orbit around the Sun (at night) – 2 every year

· Total

· Earth’s shadow goes over the Moon
· Totality – Earth’s shadow eclipse the Moon or when the Moon eclipses the Sun (during a Total Solar Eclipse)
· Partial

· Not the whole Moon gets blocked out
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