Mid-Term Study Guide
	Density

	· _______________ is a physical property used to describe matter.

· Density is the measure of the ________ of an object divided by its ____________. 

             D = M / V

· This measurement is usually given in ________.  The average density of water is 
______________.

· An object that is more dense than water will ________ in water.  An object that is less dense than water will                        in water.

	Minerals
	· A ______________ is a _______________ occurring, _____________ solid with a definite _______________ composition and an orderly arrangement of __________.

· All minerals are formed by ____________ processes on or inside Earth, with no input from humans.

· Inorganic means that minerals are not made by __________ processes.

· Minerals are crystalline ______________, which means that they have a definite ___________ and _______________.



	Crystals
	· Hot, melted rock called _____________, cools at or below Earth’s surface.  As magma cools, it atoms lose ______________ and begin to combine into ______________.  Molecules of the compounds arrange themselves into repeating _____________.

· When magma cools slowly, the crystals that form are _____________.

· When magma cools rapidly, the crystals that form will be ______________, so that you cannot easily see individual crystals.

· Crystals can also form from _____________ dissolved in _______________.

· When water ______________, the ions that are left behind can come together to form _________________.  Or, if too much of a substance is dissolved in water, ions can come together and form crystals out of ______________.



	Mineral Groups
	· 98% of the Earth’s crust is made up of only ____________ elements.

· Most of the common rock-forming minerals belong to the ______________ group.

· Silicates are minerals that contain __________ (Si) and __________ (O).  Silicon and oxygen are the two most abundant ______________ in the Earth’s crust.

_______________ and ________________ are two common silicates.


	Ores
	· A mineral or a rock is an ​​​​​​​​​​​​____________ if it contains a _____________ substance that can be mined at a _______________.

· Iron is obtained from its ore ______________.

· Aluminum is refined from the ore _______________. _____________ is the process by which aluminum oxide powder is converted to aluminum.

· Aluminum is made into useful products like _______________, soft-drink cans, and parts for cars and ___________________.



	Rock Cycle
	· The __________________ shows how rocks slowly change through time.

· The rock cycle shows the three types of rocks – _______________________________, and the ____________________ that form them.

· Example:  A sedimentary rock can change by heat and pressure to form a ______________ rock. The metamorphic rock can melt and cool to form an __________ rock.  The igneous rock can be broken into ____________ by weathering and erode away.  The sediments might then compact and cement together to form a ______________ rock.

· The main processes found in the rock cycle are:

· _______________________________ magma form igneous rocks.

· _______________________________ break rocks into sediments.

· _______________________________ change sediments into sedimentary rocks.
· _______________________________ form metamorphic rocks.

	Igneous Rock
	· Rocks that form from magma below the surface of the Earth are called _____________ igneous rocks. (intrusive = inside)

· Intrusive igneous rocks take a long time to ______________.  Slowly cooled magma produces __________________ individual mineral grains in the rocks.
· ______________________igneous rocks are formed as lava cools on the surface of the Earth. (extrusive = exterior = outside)

· When lava flows on the surface, it is exposed to __________________.  Under these conditions, the lava cools very ______________________.

· When lava cools quickly, the atoms in the liquid don’t have time to arrange into large _______________, which is why extrusive igneous rocks are _________________.
 

	Metamorphic Rock

	· Rocks that have changed because of changes in temperature and ______________ or the presence of hot ______________ are called _____________________ rocks.

· Metamorphic rocks can form from __________________________, or other metamorphic rocks.
· Rock surrounding a hot magma body reacts with hot fluids from the magma, forming _____________________ rock.  This is called _______________________________.

· Metamorphic rocks are classified according to their __________________________.

· When mineral grains line up in parallel layers, the metamorphic rock has a ____________ texture.

· Two examples of foliated rocks are __________, formed from the sedimentary rock shale, and ______________, formed from the igneous rock granite.

· Slate separates easily along the ______________ layers, and the minerals in slate are pressed together so tightly that ____________ can’t pass between them easily.

· Foliation in gneiss shows up as alternating _____________________ bands.

· In a _____________ metamorphic rock, the mineral grains grow and rearrange, but they don’t form ____________________.

· _________________ is a nonfoliated metamorphic rock formed from the sedimentary rock sandstone.

· ___________ is another nonfoliated rock formed from the sedimentary rock limestone.

	Sedimentary Rock
	· ___________________ are loose materials like rock fragments, ____________ grains, and bits of shell.

· Sediments come from already-existing _____________ that are __________ and ______________.

· ______________________ rocks form when sediments are pressed and ______________ together, or when minerals form from ____________________.
· Sedimentary rocks form as ____________.  The oldest layers are at the __________ because they were deposited first.



	Fossil Fuels
	· _________________ resources are energy resources that are being used faster than natural Earth processes can ___________________ them.

· Most of the energy resources used to generate ______________ are nonrenewable.

· Nonrenewable resources include ____________.  Fossil fuels are resources such as _________________________________________ that form from the remains of plants and other organisms that were buried and altered over millions of years.
· Coal is removed from the ground using different methods of ______________________.

· During ______________________, layers of soil and rock are removed and piled to one side.  The exposed coal is then removed.

· After the coal has been mined, companies sometimes return the soil and rock, cover the area with topsoil, and plant grass and trees.  This process is called __________________
· Strip mining is used when coal deposits are close to the ___________________.

· Oil and natural gas can be ________________ from underground deposits through wells.



	Renewable Energy
	· Energy resources that can be replaced in nature or by humans within a relatively short period of time are referred to as ________________ energy resources.

· _________________ energy is energy derived from burning organic materials such as wood, alcohol, and garbage.

· __________________ is the most widely used biomass fuel.

· Burning wood has disadvantages.  Gases and small particles _____________ the air when wood is burned.  When trees are cut down, natural _____________ are destroyed.

In some areas, alcohol and ______________ are being used to generate energy.

	Topographic Maps
	· A ________________________ shows the changes in elevation of Earth’s surface.

· These maps show natural features and also cultural features, such as ______________________, and other structures built by people.

· These maps are helpful when doing outdoor activities like __________________.

· A ______________________ is a line on a topo map that connects points of equal elevation.

· The difference in elevation between two side-by-side contour lines is the ____________________________, which stays constant throughout a map.

· Not all contour lines are marked with the _________________.  The ones that are labeled are called the _________________.  You can determine the elevation of other lines by adding or subtracting the _________________ from the elevation on the index contour.

	Rules of Topographic Maps
	· The closer the contour lines, the _______________ the change in elevation.

· Contour lines _______________ and form a complete circle around the tops of ___________ or mountains, or the bottom of ___________________.  

· To tell the difference between a hill or depression, look at the elevation numbers or look for ___________________ – short lines drawn at right angles to the contour line.  These lines point toward lower ______________________________.

· Contour lines never _____________.  If they did, it would mean that the spot where they cross would have two different ___________________.

· Contour lines from ____________ that point _____________ when they cross streams.  *Remember a river flows downstream, or downhill.  



	Weathering and Soil
	· The breaking down of rock due to surface processes like plants, animals, air, and water, is called _______________________.

· Weathering ________________ rock into smaller pieces such as __________________.

· These smaller pieces of rock are called ___________________.

· Over millions of years, weathering has changed Earth’s ____________________.

· There are _________ different types of weathering – __________________________.
· ________________________ occurs when rocks are broken apart by ______________ processes.

· The ________________ makeup of the rock stays the same; each fragment has the same characteristics of the ____________________rock.

· The roots of ___________ grow in the cracks of rocks and _____________ the cracks.

· Burrowing _______________ loosen sediment and bring it to the surface where ______________________ can act on it.

· ___________________ occurs in temperate and cold climates where water enters cracks in rocks and freezes.

· Water ___________________ when it turns to ice, which breaks rocks apart.

· This process wears down ______________ and causes _____________ in roads.

· _______________ weathering breaks rocks into smaller pieces.  These smaller pieces have more ____________ than the original rock, and more rock is exposed to weathering.

· _______________________ occurs when ____________ reactions dissolve the ____________ in rocks or _________________ them into different minerals.

· This changes the _________________ composition of the rock, which weakens the rock.

· _______________________ weather rock.

· When water reacts with ______________________ gas in the air or soil, carbonic acid forms.  (Found in soft drinks)

· Carbonic acid ________________ calcite, the main mineral in _______________.  This forms __________________.

· Feldspar, found in ______________, is weathered to form ___________ clay in soils.

· Roots and decaying plants give off ______________ acids that dissolve the minerals in rocks.

· ___________________ causes _______________ weathering.

· __________________ occurs when materials are exposed to oxygen and water.  

· ____________ forms when materials containing __________ are exposed to water and oxygen in the air.

· Oxidation gives some rock layers a _________ color.

	Soil and Erosion
	· The removal and carrying away of sediment from the earth’s surface is called ________________________.
· Soil Erosion is harmful because ________ do not grow well where ______________ has been removed.

· Soil erodes when it is moved from the place where it was _____________..

· ________________________________ are the 2 main things that erode soil.

· Soil erosion is more severe on _____________ slopes than on __________ slopes; it is also more severe in areas with little _____________________.

· Humans cause soil to ____________ faster than new soil can ________________.

· One way humans do this is by removing _______________________________.

· Ground cover is _____________________ that covers the soil and _________________ it from erosion.  When it is cleared, __________________________ increases.

· When farmers clear and till soil for ______________________, soil erosion increases.  If the _________________ erodes, then the quality of soil becomes ______________, because topsoil contains many _________________________.

· When ___________________ are removed, soil is __________________ and erosion _______________________.  

· When areas are _________________ by cattle, sheep, and horses, soil erosion __________________ because there is very little ____________ left to protect the soil.

· If soil erosion is severe, excess ______________ can damage the environment.  Excess sediment loads degrade the quality of ___________ by damaging wildlife __________ and _____________ in the stream channel.

	Plate Tectonics
	· The outermost layer of Earth is the ____________.  The crust contains much _____________ and aluminum and it is less ____________ than the next layer beneath it.

· The next layer is the __________________.  The mantle is the ______________ layer, and it is often divided into an upper part and a lower part.  It is made mostly of silicon, oxygen, magnesium, and iron.

· Under the mantle lies the liquid ________________, which is made mostly of ________.

· ___________________________________.  Pressure from the layers above causes the inner core to be solid.  The core is the ________________ layer of the Earth.

· The theory of __________________________ states the Earth’s crust and part of the upper mantle are broken into sections called ____________________.  

· Plates are made of the ____________ and part of the _________________, together called the _____________________.

· The plates move on a plastic-like layer of the ________________, an area called the _______________________________________.

· The rigid plates of the lithosphere ________________ and move around on the asthenosphere like rafts.

· When plates move, they can interact in several ways.  Movement along any plate _______________________ means that _________________ must happen at other boundaries.

· The boundary between two plates moving apart is called a ______________ boundary.

· __________________ occurs because of divergent plate boundaries.    A __________________ forms where oceanic plates separate.  As rising magma cools, it forms new oceanic ____________________.

· _________________ occur where continental plates pull apart.  The African continent is separating now along the ________________________ Rift Valley.
· As new crust is added at one location on Earth, it disappears below the surface at another.

· Two plates move together at a convergent boundary.

· When an oceanic plate converges with a less dense continental plate, the denser oceanic plate sinks under the continental plate.

· The area where an oceanic plate goes down into the mantle is called a subduction zone.  

· Volcanoes form along subduction zones newly formed magma is forced upwards along plate boundaries.

· Deep sea trenches form where one plate bends and sinks beneath the other plate. 

· When two oceanic plates converge, volcanic islands form when the colder, older, denser oceanic plate subducts below the younger oceanic plate.

· When two continental plates collide, no subduction occurs. Because both of the plates are less dense than the asthenosphere, the plates collide and crumple up, forming mountain ranges.

· Earthquakes are common at these convergent boundaries.  Volcanoes do not form because there is no subduction.

· Transform plate boundaries occur where two plates slide past one another.

· The plates move in opposite directions, or in the same direction at different rates.

· When one plate slips past another, earthquakes occur.

· The San Andreas Fault in California is a transform plate boundary, where the Pacific Plate is sliding past the North American Plate.

· ________________________ forces are forces that pull apart.  Tension = divergence

· Tension causes rocks to _________.  When rocks break and move along a surface, a ______________forms.  Faults move rock layers out of ______________.

· _____________faults form from tension.  These are faults in which the rock layers above the fault move ______________.

· _________ valleys and mid-ocean __________ also form where Earth’s crust separates.

· _______________ forces squeeze objects together.  Compression  = convergence

· Compression forms _________________________________ faults, a fault in which the rock layers above the fault surface move ________.

· At an oceanic-continental plate convergence, _______________ ranges and _________________________ can form.

· At transform boundaries, _________________ faults form.  In a strike-slip fault, rocks on opposite sides of the fault move in opposite _______________________, or in the same direction at different _________________.

· ___________________________ are common along strike-slip faults.

· Earthquakes, volcanoes, and mountain ranges are all evidence of __________________.  Plates move only ________________________ per year.

	Fossils
	· ______________________________ of prehistoric organisms.

· Scientists who study fossils are called __________________________________.

· Fossils tell us ____________________________________ organisms lived.

· Fossils are generally found in ___________________ rocks.

· For a dead organism to become a fossil it must be ______________ from scavengers and physically destructive things like ___________________________.

· One way a dead organism can be protected is that it can be ____________ quickly by _____________________________. 

· Organisms with ________________________________________________ have a better chance of becoming fossils for 2 main reasons:

·   Scavengers are less likely to eat hard parts  

·   Hard parts take longer to decay

· There are 6 types of fossils

·  Petrified remains

· Cast

· Mold

· Carbonaceous Film

· Original Remains

· Trace Fossils
· _________________ are the remains of a species on Earth that:  

·  Short periods of time

·  were abundant

·  widespread geographically

· Scientists can estimate the ______________ of rock layers based on the _____________ they contain because they only lived during a specific time.

· The __________________ of something is its age in __________________ to the ages of other things.

· Relative age does not tell you the age in actual ______________ only that a layer is younger than the layer ______________, or older than the layer ____________it.

· The _______________________________ states that in _________________ layers of rock, the oldest rocks are on the __________ and the youngest rocks are at the _______.

· This assumes that ________________________ rock layers are horizontal and have not been disturbed.  Rock layers can get turned over by things like ________________, so scientists have to use other clues.

· The Principle of _______________ states that if rock layers are disturbed by things like _____________ (breaks in the earth’s surface), or igneous ______________, then you know that the rock layers are _______________ than the fault or intrusion.

· _______________ can also help determine relative ages of rocks.

· Most rock layers are ___________________________.

· Gaps in rock sequences are called ____________________.

· These develop when things like __________________________ wash or scrape rock layers away.

· There are 3 types.

Angular Unconformities - Horizontal rock layers are _____________________.

___________________________ wear down the tilted rock layers.

New sediment layers are ________________ horizontally on top of the older tilted and eroded layers.

· Disconformity - A layer of horizontal rock was ______________________________.

Younger rocks were formed by deposited _________________ over the old erosion site.

The rock layers are still _______________, but layers are _______________.

· Nonconformity - _____________________________ rocks are uplifted and _______________.

____________________________ rocks are then deposited over the eroded rock layers.

· The _____________ of an isotope is the time it takes for ____________of the atoms in the isotope to decay

· The _____________ isotope goes through radioactive decay.  The ____________________ product is produced from the decay.  The time it takes for half of the parent isotope to decay to its daughter product is its half-life.
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