Category 3:
Earth and Space

A.
Solar, Weather, and Ocean Systems (& atmospheric pollution)

· __________ is the source of all energy on Earth, it drives the water cycle with its radiant energy. 
· Review layers of the Earth: inner core, outer core, mantle, crust, asthenosphere, & lithosphere. 

(solid, liquid, or gas?)
    ______
______    _____   ____   _________     __________
· Emphasize that the __________ is the source of almost all of the energy on Earth. 
· When solar radiation reaches Earth, there is an energy transfer, 45% is absorbed as heat.
· Light energy gets changed into heat energy. (55% is reflected by into space).
· __________ energy is stored in the __________, and gets distributed over Earth in several ways.
· Oceans cool the land by “pulling heat” off of it and warm the land by “pushing heat” on to it through convection.
· Describe the three types of thermal (heat) energy transfer: __________ (ex. heat waves), __________ (ex. boiling water on a stove), and __________ (ex. metal spoon in hot soup)
· Discuss the __________ __________ and how it contributes to global warming (temperature increases in the atmosphere due to the abundance of __________ – waste products from burning of __________ __________).
· How to improve? Smaller, more efficient cars/trucks, fewer cars and trucks, etc.
· Describe the water cycle and factors that can alter or disrupt the cycle (ex. drought).

· Evaporation, Condensation, Precipitation
· Topographic maps show land elevations before and after weathering, erosion, and deposition.
· Weathering can make mountains less steep which will show as __________ space between contour lines on the map.
· Deposition can increase the steepness of islands and hills which will show as __________ contour lines on the map.
·  Ocean currents-cold currents originate at the _______ and warm currents originate at the _______
· Currents in the Northern Hemisphere rotate __________ and ___________ in the Southern 
· Weather symbols on a weather map and making predictions of incoming weather.
· high pressure system - __________ – indicates __________ weather
· low pressure symbols – __________ - indicate __________
· cold front – blue __________ – thunderstorms

· warm front – red __________ – light rain before the front moves in
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B.
Electromagnetic Waves 

· Radio waves, Microwaves, Infrared, Visible light, Ultraviolet, X-rays, Gamma rays
_______ energy







  __________ energy

_______ wavelength






  __________ wavelength

· Visible Light – __________
· Red, Orange, Yellow, Green, Blue, Indigo, Violet

______ energy


__________ energy

______ wavelength


__________ wavelength
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C.
Stars, Galaxies & Tides

· __________ show color bands from stars and tell us what __________ the star is made of. 

· Distances within our Solar System are measured with a unit called the _____________________(AU).

· 1 AU is equal to the distance from the Earth to the Sun

· ____________________ is a distance measurement and it is how far light travels in one year.
· Ordering the universe from largest to smallest: universe, __________, galaxy, __________, planet

· Our galaxy = Milky Way Galaxy

· Our star system = Solar System
· Hertzsprung-Russell Diagram – star info based on color, _______________., and _____________.
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· __________ shift – galaxies that appear redder than they should are moving away from us.

· All galaxies __________ our galaxy cluster show a red shift, indicating the universe is expanding.
· Blue shift – galaxies that appear bluer than they should are moving toward us. 
· Only the galaxies inside our galaxy cluster show a blue shift.

· Earth’s __________ contributes to light and darkness on the Earth's surface causing __________ and __________. 

· Changing __________ are due to Earth's Tilt at __________ and Earth’s __________.
· __________ of the Sun give hotter temps (summer)

· __________ of the Sun give cooler temps (winter)
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· Moon Phases 

· Positioning: Sun ( __________ ( Earth are in a straight line
· Light is reflected off moon’s surface – phases are how we see that reflected light.

Draw in the sun on the diagram below
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· Tides are cause mainly by _____’s gravitational pull on Earth – (also a ______ effect from the Sun).
· T-I-D-E - Acronym for _wice _n a _ay, _veryday.  Highest tide when the Moon and Sun pull in the same or opposite direction is called __________ tide.
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D.
Rocks & Earth’s Layers
· Temperature changes with depth while moving through the Earth's interior. 
· __________ (“coolest”), Outer Core, _________________ (hottest)

· Mantle has the ability to flow, which is called __________ (a physical property).
· Plasticity allows for __________ in the mantle.

· Core - made of hot dense metal, namely __________ (Ni) and __________ (Fe). 
· __________ – physical property-testing for hardness: 1 (talc) – 10 (__________)
· Rock Cycle – any type of rock can change into any type of rock
· __________ rocks – formed from by the deposition of material at the Earth's surface and within bodies of water. 
· Rock layers form from the pressure of the deposited material at the top.

· __________ rocks – formed from heat and pressure under the Earth’s surface

· __________ rocks – formed from __________ cooling and hardening
· Physical changes in rocks due to _____________________________
· Freezing & thawing can weather the rock into rock fragments

· Glacier can change the shape of the land by pushing rocks while they are expanding and dropping rocks while they are melting.
· Chemical changes in rocks due to ____________________________
· Acid rain – can erode stone statues
· Limestone caves – formed by the limestone bedrock chemically weathered by acidic rainwater seeping through the Earth’s surface.
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F.
Plate Tectonics & Continental Drift

· __________ – supercontinent
· all land masses were connected in the past, and have since pulled apart. The shifting of the 6 large crustal plates continually reshapes the Earth's surface over time.

· 6 Major Plates: Eurasian, African, Indo-Australian, Pacific, North American, and South American
· __________________ – occurs at _______________________, like the Mid-Atlantic Ridge
· Allows magma to come up from the mantle and harden into __________ ocean crust

· The Atlantic Ocean is becoming wider every day.  (2 inches wider every year)
· Volcanic island formation happens in two ways.
· __________ – __________ ocean crust is pulled under __________ ocean crust at a convergent boundary

· Magma seeps up through the newer crust and forms underwater volcanoes

· Volcanoes build until the break the ocean surface and form an island

· ________________ – magma seeps up through ocean crust in the middle of a plate and creates underwater volcanoes

· Volcanoes build until the break the ocean surface and form an island

· ____________________ (heat energy) move deep within the mantle of the Earth creating surface plate tectonics. 
· 3 types of tectonic plate boundaries: __________, __________, and __________.
· Identify geologic activities in the development and formation of landforms:

· Earthquakes – convergent and __________
· Volcanoes – ocean/__________ convergent 

· Island arcs – __________ /continental convergent
· Mountains – continental/__________ convergent
· Mid-ocean ridges - __________
· Trenches (underwater) & Rift valleys (on land) - __________
Non-tectonic plate landforms:
· U-shaped valleys - erosion by __________
· V-shaped valleys - erosion by __________
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E.
Weathering, Erosion, Deposition (& Aquifers)

· Destructive forces (ex. weathering, ice)

· Weathering ____________________ down in __________.
· Erosion of the land (____________________) can be a destructive force that creates gullies, canyons, valleys, etc.

· Constructive forces (ex. volcanic activity)

· Deposition (________________________________________) can be a constructive force that creates deltas, sand dunes, river banks, etc.

· Types of Chemical Weathering: 

· 1. limestone cave formations 

· 2. increasing acid rain levels due to the burning of ____________________
· 3. carbon dioxide + water = carbonic acid in waterways (similar to carbonation in sodas)

· 4. __________ – organisms that grow on rocks – they chemically help the rock break down – also called pioneer organisms for succession – lichens are ____________________
· Mountain slope-river: the steeper the slope, the faster the river speed, which __________ weathering, erosion, and amount of deposition.
FLOODS, HURRICANES, TORNADOES - Catastrophic Events

· __________ – __________ rates of weathering, erosion and deposition, add to surface runoff, add to aquifer recharge, raise water levels of water table, saturate soil causing lots of organisms to move to new habitats, etc. (Choices for living things: Migrate, Adapt or Die, __________)
· __________ – __________ rates of weathering, erosion and deposition, violent wind and rising water levels alter coastal habitats (lots of saltwater intrusion changing characteristics of soil. Large quantities of soil, sand, and seeds are redeposited in new locations; loss of coastal shoreline-shortening of beach area (affects turtle nesting, loss of water bird sanctuaries – breeding grounds, etc.)
· __________ – violent wind forces pick up and move soil, seeds, etc. to new locations, destructive wind forces alter the earth’s landscape, __________ weathering, erosion, and deposition. 

EFFECTS OF HUMAN ACTIVITY - GROUNDWATER/SURFACE WATER – WATERSHEDS
· __________ - water that infiltrates the ground - can end up in aquifers-show a model
· ____________________ – water in lakes, ponds, rivers, streams
· ____________________ – water that runs off the land (usually on a slope – erosion processes)
· Ground water that percolates downward through rocks can recharge underground aquifers. Without rainwater recharge, aquifer levels drop, and result is ____________________.
· The ____________________ is the uppermost part/level of ____________________. 
· If it rains heavily and ground water levels rise to meet the ground surface water, the ground is saturated. (High risk for flooding – water has to go somewhere.)
· __________ are areas of land that drain into local wetlands and brooks – to prevent flooding.
· Whatever is in a watershed will ultimately end up in the river. Watershed that flow from the land can include: 

· 1. Sediments

· 2. Nutrients

· 3. Contaminants
· __________: High loads of suspended sediment in watersheds can come from surface water erosion.  

· 1. Lots of soil erosion in cultivated land- loosening of soil, and these sediments can end up in watersheds and rivers. Ex. clear-cutting a forest

· 2. Anytime the land is disturbed, erosion can be increased (unless erosional barriers are present)

· __________: ____________________ contain lots of __________ /__________, which contributes to exploding algae populations (called algae blooms or red tide-not good) when excess is washed into watersheds and rivers. (Fertilizers contain NPK – nitrogen, phosphorus, potassium). 

· 1. Fertilizing lawns, feeding geese, and not picking up after pets can result in the flow of __________ nitrogen or phosphorus into a river.
· __________: During rain or flooding, water can transport pesticides, antifreeze, motor oils, paints, or other hazardous materials, which enter the watershed.
· Planting grasses ____________________ while removing sediments, nutrients, and some contaminants.

· The __________ a river flows, the __________ amount of sediments, nutrients, and contaminants it can carry.
· Ex. Fast rivers can carry very large boulders.
