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Name: __________________________________

Class #: _________________________________

Geology: study of the Earth
I. Minerals: solid, inorganic (nonliving), pure substances that make up the Earth


A. Made of solid, inorganic matter


B. The building blocks of rocks

C. Identifying and naming minerals

Physical Traits
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1. Color: must use a fresh surface, not the best indicator because some minerals may occur in a variety colors (impurities or weathering may change color)


2. Luster: way that light reflects on a surface




a. Metallic: shiny, all of the light reflects off of the surface
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b. Nonmetallic: glassy, greasy, oily, waxy, earthy, dull (some of the light is absorbed into the mineral or passes through the mineral)


3. Streak: color of powder left when a mineral is rubbed against a hard, rough surface; streak is always the same color no matter what color the mineral is




Streak plate: unglazed porcelain
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4. Hardness:  mineral's resistance to being scratched; a mineral will scratch itself and anything softer than it
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Based on the Moh’s scale (1-10) 

*Start by trying to scratch with fingernail.  Keep going until the MINERAL is SCRATCHED.  That will give us a range. 
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For example: APATITE will scratch the fingernail, the penny… when we try the steel nail, the sample is scratched.  The sample is HARDER than the PENNY, but could have the same hardness as the nail (a mineral will scratch itself).  Therefore, its hardness is higher than 3.2 and possibly as high as 5



5. How the mineral breaks, based on internal arrangement of the molecules




a. Cleavage:  mineral's tendency to break in a specific crystal pattern along areas of weakness
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Ex. Mica breaks in parallel sheets




Halite breaks in 90º cube pieces





Calcite breaks in 75º cube pieces




b. Fracture:  a mineral's tendency to break in no particular pattern
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6. Density amount of matter in a certain amount of space, how  packed something is:



 mass (matter) divided by volume (space)

Ex: galena is very dense.  Even small volume pieces feel heavy.

B. Chemical Traits


1. Hydrochloric acid causes bubbling in some minerals




Ex. calcite, powdered dolomite


2. Taste test: halite tastes like salt


3. Magnetism: magnetite is magnetic



4. Flame color: when minerals are burned they may glow a specific color




Ex. Copper makes a flame glow green
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5. Fluorescence: calcite and fluorite will glow under ultraviolet light

II. Rocks: made up of one or more minerals

A. Differences based on the origin of the rock (how it was made)

B. Important to look at texture of rock: sizes, shapes and 
positions of the grains it is made up of

C. Igneous Rocks: Latin for "fire", 
made of cooled and solidified molten matter



1. Two types of molten matter (sources)
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a. lava: when matter is above ground



b. magma when matter is in the ground

As matter cools it forms into crystals  
The slower the matter cools (magma) the larger the crystals
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2. Two types of igneous rocks



a. extrusive/volcanic igneous rocks: form outside of volcano (from lava) and
might have small crystals or air pockets (ex pumice)



b. intrusive/plutonic igneous rocks: form inside of volcano (from magma) and 
have larger crystals (ex. granite)
****What to look for: CRYSTALS or AIR BUBBLES
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D. Sedimentary Rocks: made from sediments



1. sediments: solid fragments (pieces) of material
 (plant/animal mater, minerals) that have been moved by air, 
water, ice and clumped together

To make sediments:

a.  weathering: the breaking apart of rocks, minerals, 

or any object into smaller pieces

b. erosion: the movement of the weathered pieces
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Ex. Wind, water, snow, glaciers

c. uplift: the exposing of rock to the 


atmosphere



2.  lithification when loose sediments become a 
rock



a. compaction: (“squished” " together)




b. cementation: (“glued” together)



c. water evaporates and leaves sediment behind
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3. Characteristics

a. form at or near the Earth’s surface
(especially by bodies of water) at normal temperature and normal pressure


b. may contain fossils 
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       c. can form in beds or strata                

Top layer is last to be formed, and will be the youngest, if the ground was not disturbed.
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4. Three types of sedimentary rocks (al made by lithification



a. clastic/fragmental: made of pieces of sediment; named by the size of sediment
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b. bioclastic/organic: made of plant and animal remains 










c. chemical/evaporite/precipitate/crystalline: 





 left behind when water evaporates (ex. halite)
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c. 











****What to look for: FOSSILS or SEDIMENTS
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E. Metamorphic Rock: Greek: "meta" means change, "morph" means form
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1. Rocks that are changed by heat and/or pressure

a. Heat: as minerals ooze, they may regroup based on density

b. Pressure: rock will become denser (more packed)
 because the depth of the Earth or the movement of the plates
 on the Earth has SQUISHED the rock
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2. Characteristics: will look completely different from parent rock (rock it came from) 
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a. may have a different color

b. often develop crystals 
(careful not to confuse with igneous)

c. will be more dense
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d. layering (careful not to confuse with sedimentary)


1.) those that do not have layers (like marble) are called NONFOLIATED 
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2.) those with layers have foliation  - the layers appear to line up much like the pages in a textbook because of the pressure 
Banding (a special kind of foliation) when the layers alternate between light and dark colors
3. Types of metamorphism
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a. contact metamorphism: rock that is in contact with magma (will only happen next to an igneous intrusion)




b. regional metamorphism: enormous pressure for either being very deep within the Earth or when large pieces of Earth's crust collide
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****What to look for LAYERS and DENSE ROCKS
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V. Dating

A. Actual Dating: determining the actual age of the rock
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B. Relative Dating: determining the whether an object or event is younger or older than other objects of events
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C. Principle of Superposition: principle that states that younger rocks lie above older rocks when the rock is undisturbed

VI. Disturbing Forces: 


A. faulting: a break in the Earth's crust along which blocks of the crust slid past each other (they no longer line up) 

B. intrusion: molten rock from the Earth's interior that squeezes into existing rock and cools

C. bending: when rock layers bend and buckle from Earth's internal forces

D. tilting: when internal forces in the Earth slant rock layers without folding them
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VII. Layers of the Earth

A. Main Layers



1. Crust


2. Mantle


3. Outer and Inner Core
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B. Sub Layers



1. atmosphere: the gaseous layers of the Earth



2.
hydrosphere: the water layer of the Earth



3. lithosphere: the upper/solid portion of the Earth, made of crust
 and top of mantle, divided into pieces called tectonic plates



4. asthenosphere: soft, gooey layer of the mantle that the plates "float"along


5. mesosphere:  bottom layer of the mantle

VIII. Plate Tectonics: pieces of the lithosphere that move around on top of the asthenosphere
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A. earthquakes: occur when these plates rub or smash into each other



1. seismology: the study of earthquakes


2. epicenter: the point of the Earth's surface directly above an earthquake's starting point


3. focus:  the point INSIDE the Earth where an earthquake begins earthquake strengths are measured on the Richter Scale


4. San Andreas Fault: location in California where many earthquakes occur

B. Volcano: a mountain that forms when molten rock is forced to the Earth's surface; often occur on tectonic plate boundaries, easier for the magma to travel upward

Ring of Fire: plate boundaries surrounding the Pacific ocean where many volcanoes exist



Fingernail: 2.2


Copper Penny: 3.2


Steel Nail: 5


Glass: 5.5


Streak Plate: 6


Steel File: 6.5





1 = talc, 2 = gypsum, 	3 = calcite, 4 = fluorite, 5= apatite, 	


6 = orthoclase feldspar, 7 = quartz, 8 = topaz, 9 = corundum, 


10 = diamond	
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