ROCKS PACKET OUTLINE/STUDY GUIDE
Rocks are solid mineral or mineral-like masses that occur naturally in the lithosphere 

and continuously change

1. There are three types of rocks:

a. Igneous

b. Metamorphic 

c. Sedimentary

2. Rocks are classified according to the way they were formed.
Igneous Rocks

1. Formed from the cooling and crystallization of magma UNDERGROUND OR lava ON THE EARTH’S SURFACE
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2. Igneous rocks are classified by TEXTURE and COMPOSITION
a. TEXTURE:
i. Cooling of magma deep underground produces intrusive igneous rock texture
1. Phaneritic, Pegmatitic or Coarse grained texture = large crystals due to slow cooling rate
ii. Cooling of lava on the Earth’s surface produces extrusive igneous rock texture
1. Aphanitic or Fine grained texture= small crystals due to fast cooling rate
2. Glassy texture = looks like glass, very rapid cooling 

3. Vesicular or porous texture= has many small air holes from air pockets in the lava

[image: image2.jpg]Classification of Igneous Rocks

« Intrusive Igneous = Extrusive Igneous Rocks
Rocks = Fast cooling at
= Slow cooling below surface
surface = No crystals or very

= Visible crystals very small crystals





b. COMPOSITION:
i. Felsic composition (peanut butter viscosity magma) = mostly light colored minerals such as feldspar and silica
ii. Mafic composition (ketchup viscosity magma) = mostly dark colored minerals due to magnesium and iron in the magma
Metamorphic rocks

3. Metamorphic rocks are formed from HEAT AND PRESSURE on existing rocks

a. 
The pressure can come from the weight of the rocks on top as rocks are DEEPLY buried, such as during subduction. The heat from the mantle partially melts the rocks and changes the minerals in them.

b. Some metamorphic rocks are not formed at a subduction zone but are still heated when they are too close to magma moving up through a volcano. 

4. MINERALS ARE FLATTENED IN METAMORPHIC ROCKS to form bands
5. METAMORPHIC ROCKS may show layers due to the pressure on the minerals. Layers may be bent and distorted if the pressure is uneven
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Sedimentary Rocks:
1. Formed on EARTH’S SURFACE from sediments that settle out of water or air and become compacted and cemented together. 
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2. The process takes place as a series of steps –

I. WEATHERING: Any process that breaks down rocks physically or chemically or both
a. Water in rivers or lakes or oceans break rocks into smaller fragments called sediments
b. Wind also scours rock with debris which breaks them into sediments
c. Ice expands the area between cracks in rocks further breaking them into fragments (frost wedging) 
d. Gravity can cause boulders to hit against rocks chipping off smaller fragments

e. Living things can break rock when they walk upon or grow in between them

f. Chemical weathering takes place when parts of rocks dissolve in water and leave other parts behind as fragments

i. WEATHERING INCREASES THE SURFACE AREA OF ROCKS. Increasing the surface area further accelerates the breakdown of rocks since more of the rock is exposed
ii. Rocks get weathered to GRAVEL sized fragments, then to SAND, SILT then CLAY sized pieces. The smallest fragment is called CLAY. 

II. EROSION AND DEPOSITION: involves the movement or transport of rock fragments or sediments. 

iii. Water, wind, ice and gravity are agents of erosion. They move sediments from one place to the next. Sediments become rounded as they are transported and tumbled in the water. 

iv. Deposition occurs when the sediments are settled (deposited) in their new location. Sediments are usually deposited in the order of their density, with the densest dropped first and the least dense dropped last. Gravel sized sediments settle first (the fastest); clay is deposited last, because it has the slowest settling rate
III. COMPACTION AND CEMENTATION: These are also known as lithification processes (from the word lithosphere or crust)

v. Compaction involves squeezing or compacting the sediments usually by burying them under water or other sediments. 

vi. Cementation occurs when minerals grow in between the sediments to glue them together. The most common mineral is clay. 
vii. Since the sediments are only cemented together, sedimentary rocks are not as hard as igneous or metamorphic rocks
Sedimentary rocks are classified according to the type of sediments they contain. There are three categories: CLASTIC, CHEMICAL AND ORGANIC (BIOCHEMICAL)

1. Clastic sedimentary rocks are made from fragments of other rocks and minerals that are compacted and cemented together. Fragments may be gravel or sand or clay size.
2. Chemical sedimentary rocks are made from minerals that were previously dissolved then precipitated out of water solutions. The precipitation occurs when the water evaporates and leaves the cemented sediments behind.

3. Organic sedimentary rocks are made from sediments that include fossils or the remains of once living things. These are cemented together by clay or other minerals.
Once formed rocks do not remain unchanged for long. These changes are referred to as THE ROCK CYCLE
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THE SCIENTIFIC METHOD

1. Problem: The question the experiment is designed to answer usually starts with how, what, when, where, which, or why.
2. Hypothesis: An educated guess; not a wild guess! A hypothesis must be stated in a way that can be measured or tested, usually in an IF, THEN format.

3. Experiment: creates a fair test by changing only one variable at a time while keeping all other conditions the same. This aids in finding possible cause and effect relationships. Typically, experiments have the following parts:

· Independent variable- the factor that is manipulated or changed by the scientist

· Dependent variable- the response to the independent variable. The result or observation

· Controlled variable- factors that the scientist want to remain constant or keep the same

· Control group- used for comparison. The “normal or regular” condition
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4. Collect and Analyze the data: make measurements and look for trends or patterns in the data. Use the patterns to determine if your hypothesis is true or false. 

· Line graph- shows relationship between the independent and dependent variables when both are numerical
DETERMINING RELATIONSHIPS FROM TRENDS IN DATA

Fit a straight line to the data and observe the slope. 

· A positive slope= an increase in one variable follows an increase in the other. The variables are directly related
· A negative slope= an increase in one variable follows a decrease in the other. The variables are inversely related
5. Conclusion: Uses the results of the experiment as evidence to support or reject the hypothesis. 
6. Error Analysis: often an uncertainty in the measurement if estimation or rounding is involved; some errors are from natural variation in the rocks
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