Geology 2
Rocks & Earth’s History

Mr. Medler Room 106
www.cmedler.weebly.com
Name: ___________________________________________ Period: ___________

	Lab Activities
	Score

	Starter Questions
	

	Vocabulary
	

	Mineral & Crystal Formation PPT
	

	Mineral Properties PPT
	

	Mineral Properties Lab
	

	Rocks & Minerals PPT
	

	Rock ID Lab
	

	Rocks Quiz
	

	Rock Cycle Lab
	

	Earth’s History PPT
	

	Which Came First
	

	Total:
	


Starter Questions:
	Day 1:

	Day 2:

	Day 3:

	Day 4:

	Day 5:

	Day 6:

	Day 7:

	Day 8:


Vocabulary: Look up the following terms in your text book or dictionary.

1. [image: image7.jpg]


Word:  Weathering
Definition:

_________________________________________________________________________________________________________________________________________________________________________
Examples:

__________________________________________________________________________________________________________________________________________________________________________
2. [image: image8.png]


Word: Erosion
Definition:

_________________________________________________________________________________________________________________________________________________________________________
Examples: Sediment
__________________________________________________________________________________________________________________________________________________________________________
3. [image: image9.jpg]


Word: Deposition
Definition:

_________________________________________________________________________________________________________________________________________________________________________
Examples:

__________________________________________________________________________________________________________________________________________________________________________
4. [image: image10.jpg]


Word: Sedimentary Rock
Definition:

_________________________________________________________________________________________________________________________________________________________________________
Examples:

__________________________________________________________________________________________________________________________________________________________________________
5. Word: Rock Cycle
[image: image11.png]2



Definition: 
_________________________________________________________________________________________________________________________________________________________________________
Examples: Sedimentary Rock
__________________________________________________________________________________________________________________________________________________________________________
6. [image: image12.png]


Word: Igneous Rock
Definition:

_________________________________________________________________________________________________________________________________________________________________________
Examples:

__________________________________________________________________________________________________________________________________________________________________________
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Word: Metamorphic Rock
Definition:

_________________________________________________________________________________________________________________________________________________________________________
Examples:

__________________________________________________________________________________________________________________________________________________________________________
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Word: Minerals
Definition:

_________________________________________________________________________________________________________________________________________________________________________
Examples:

__________________________________________________________________________________________________________________________________________________________________________
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Word: Intrusive Igneous Rock
Definition:

_________________________________________________________________________________________________________________________________________________________________________
Examples:

__________________________________________________________________________________________________________________________________________________________________________
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Word: Extrusive Igneous Rock
Definition:

_________________________________________________________________________________________________________________________________________________________________________
Examples:

__________________________________________________________________________________________________________________________________________________________________________
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Word: Fossil
Definition:

_________________________________________________________________________________________________________________________________________________________________________
Examples:

__________________________________________________________________________________________________________________________________________________________________________
12. [image: image18.png]


Word: Paleontology 
Definition:

_________________________________________________________________________________________________________________________________________________________________________
Examples:

__________________________________________________________________________________________________________________________________________________________________________
Mineral & Crystal Formation

1. What is a mineral?

2. Minerals are the stuff that make up _______________________.

3. List 6 common minerals:

4. What are the three ways to form a mineral crystal?


[image: image1]
5. The size of the crystal depends on the amount of _________________________ it takes to form it.

6. Circle the crystal that took the longest time to form?


Mineral Crystals from Saturated Solutions

7. Notes on Solutions:

Water 
= Solvent
(Stuff that dissolves)

        + 
Sugar 
= Solute 
(Stuff that gets dissolved)

   

Both 
= Solution

8. Saturated Solution: When the liquid no longer can _____________ the other substance.

9. Super Saturated Solution: As the saturated solution cools down, it has ______________ stuff than it can ____________________ and wants to come ____________________ of solution

Mineral Crystals from Evaporation

10. Some minerals form when solutions evaporate.  When water evaporates, it leaves behind the ___________________________ that’s ________________________________ in it.

Mineral Crystals from Cooling Magma/Lava
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11. Minerals form from hot magma as it cools inside the crust, or as lava hardens on the surface.  When these liquids cool to a solid state, they form ___________________.

12. Size of the crystal depends on _____________________________ it takes to cool down.

Mineral Properties PPT
1. How do we identify minerals? 

a. We use the different ____________________ and __________________ properties of the mineral to identify it from other different minerals

2. Luster: is the way its surface reflects ____________________. 

a. Most terms used to describe luster are: metallic, earthy, waxy, greasy, vitreous (glassy), adamantine (or brilliant, as in a faceted diamond). 

3. Color: The color as it appears.
4. Streak: The color of a mineral when it is ________________________. 
5. Hardness: How hard something is – and is determined by the ______________________ of the bonds that make up that mineral crystal.

6. Mohs’ Hardness Scale: Scale of 1-10, a relative scale that determines which mineral is harder than another.

	#
	Hard or Soft
	Mineral
	Alternatives

	1
	Very Soft
	Talc
	

	2
	
	Gypsum
	Fingernail (2.4)

Penny (3.0)

	3
	Soft
	Calcite
	

	4
	
	Fluorite
	

	5
	Medium
	Apatite
	Nail (5.0)

Glass Plate (5.6)

	6
	
	Orthoclase
	

	7
	Hard
	Quartz
	Streak Plate (7.5)

	8
	
	Topaz
	

	9
	
	Corundum
	

	10
	Very Hard
	Diamond
	


How it works: 

The higher the number, the stronger the bonds are.  The stronger the bonds are, the harder the substance is.  The harder the substance is, the better it is at scratching softer material.  This means that a higher number will scratch a lower number.


Purpose: To learn the properties geologist use to identify minerals.  
Instructions:  In this lab you will be identifying minerals properties. You will receive 12 different minerals (Some I will bring around). Your job will be to use the materials provided to get the correct properties.

· Minerals with an asterisk (*) I will be bringing around for you to observe

Luster Test: Name each mineral as metallic, glassy, or dull

Streak Test:   Test every mineral on both the white and black streak plates

Hardness Test: Use your fingernail, penny, nail, and glass to test for the hardness (If it is in-between, use a range like (5-7).

Magnetic Test: Use the magnet to test for magnetism with every mineral.













/65
	
	Mineral Name
	Luster
	Streak Color
	Hardness
	Magnetic
	Color

	A
	Halite
	
	
	
	
	

	B
	Quartz
	
	
	
	
	

	C
	Olivine
	
	
	
	
	

	D
	Hematite
	
	
	
	
	

	*E
	Amethyst
	
	
	
	
	

	F
	Talc
	
	
	
	
	

	G
	Hornblende
	
	
	
	
	

	*H
	Muscovite
	
	
	
	
	

	*I
	Biotite
	
	
	
	
	

	J
	Corundum
	
	
	
	
	

	K
	Magnetite
	
	
	
	
	

	*L
	Gypsum
	
	
	
	
	

	*M
	Calcite
	
	
	
	
	


Post-Lab Questions:










1. Why is the hardness of a mineral important? 

2. Why do we have to use streak color and not just the color of the mineral? 

3. Why do we need to use more than one test to identify a mineral?

4. In all cases, which mineral is ALWAYS going to be the “hardest”?

5. What would be an indicator for a mineral that formed from material that cooled very quickly?

6. What would be an indicator for a mineral that formed from a material that cooled very slowly?



Use the PowerPoint online to answer these questions below. 

1) What makes rocks and minerals different?

2) What is a mineral?

3) Where do minerals come from?

4) Explain how we get minerals from cooled magma and lava (use pictures if it helps):

5) Why do we get different mineral crystal size?

6) How do we get minerals from evaporation?

7) What are some special properties of minerals?

8) What makes rocks different from minerals? (2)
a. Example 1 (2):

b. Example 2 (2):

9) What are the three basic forms of rocks, and what basis do geologists classify these rocks from?
10) How do we get Igneous rocks (5pts)?
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11) What are intrusive Igneous rocks, and what size crystal would you expect to see?
12) What are extrusive Igneous rocks, and what size crystal would you expect to see?
13) If Granit and Rhyolite are made of the same materials, why are they different?

14) What are sedimentary rocks made out of?

15) What is the recipe for Sedimentary rock (5 pts)?
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16) Explain physical weathering:

17) Explain chemical weathering:

18) Explain Erosion

19) What are the three basic types of sedimentary rock?

20) Explain what metamorphic rocks are:

21) What is the Metamorphic Rock recipe (4)?
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22) What is Foliation?

23) How do heat and pressure make foliation?

24) List the physical characteristics of each rock type, and draw what they would look like: (you may want to click on the hyperlinks to see what they’re referring to.)
	Rock
	Physical Characteristic
	Rock Example
	Drawing

	Igneous
	Large Crystals
	
	

	X
	Small Crystals
	
	

	X
	Glassy
	
	

	X
	Holey
	
	

	Sedimentary
	Layered
	
	

	X
	Organic material glued together
	
	

	X
	Grains Glued together
	
	

	Metamorphic
	Foliated: Wavy Thin Bands
	
	

	X
	Non Foliated: Inter-grown/fused crystals
	
	


Rock Quiz

Try not to look at your notes and see if you can do this from memory

1. List one of the three ways to form a mineral crystal?

2. What are rocks made out of?

3. What are the three basic groups (or types) of rocks?

4. What group of rocks requires a liquid phase from having experienced a lot of heat?

5. What group of rocks requires a lot of pressure and a mild amount of heat?

6. What group of rocks requires weatherization, erosion and cementation as part of their process?

7. What group of rocks requires extrusive cooling as part of their process?

8. What does morph mean?

9. What group of rocks has foliated thin lines of wavy inter-grown crystals?

10. Which process would make large crystals?  Intrusive cooling or Extrusive cooling?



In this lab you will be identifying rock based upon their physical properties. You will receive 16 different rocks. Your job will be to figure out which rocks are igneous, sedimentary, and metamorphic. 

Pre lab questions:









1. What are the major physical properties of a metamorphic rock?

2. What are the major physical properties of a sedimentary rock?

3. What are the major physical properties of an igneous rock?

Part 1

Now look at your 16 rocks samples. Work with your lab group to decide which rocks are Igneous, Sedimentary and Metamorphic. Write the numbers down on the appropriate spaces provided below. You may NOT move on to the next part until the teacher signs off on your work.

Igneous Rocks: 
____________________
Sedimentary Rocks: 
____________________

Metamorphic Rocks: 
____________________    

Teacher Initials: ______

Part 2

Use the classification chart for each group to figure out the name for each rock. You may have to use the process of elimination for a few samples. Indicate in the “Physical Property Identifiers” column the property that made the identity of that rock certain. 
Equipment needed: Hand lens, HCl Acid, and scratch glass
Igneous Rocks: 










	Sample #
	Physical Property Identifiers
	Rock Name

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Sedimentary Rocks:









	Sample #
	Physical Property Identifiers
	Rock Name

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Metamorphic Rocks:









	Sample #
	Physical Property Identifiers
	Rock Name

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Answer the following questions:









1) What is the difference between intrusive and extrusive?

2) List a rock in this lab that was extrusive.

3) Name 2 clastic sedimentary rocks from this lab:

4) Gneiss is a metamorphic rock that is formed from an igneous rock. Which rock do you think it formed from? Explain!!!

5) Why are properties useful in identifying rocks?

6) What make rocks different from minerals?



Introduction

Rocks are the most common material on Earth. They are naturally occurring mixtures of minerals.  Rocks are divided into three major groups: igneous, sedimentary, and metamorphic.
Rock particles travel through Earths crust in the “Rock Cycle”.  It is called a cycle because a rock particle can travel through it over and over again in a circular way or sometimes not.  The rock cycle is an illustration that is used to explain how the three rock types are related to each other and how Earth processes change a rock from one type to another through geologic time. Plate tectonic movement is responsible for the recycling of rock materials and is the driving force of the rock cycle. In this activity you will model the movement of a rock particle through time.
G  Rock : A mixture of minerals that formed naturally.
G  Rock Cycle : The process by which rocks can be changed into different kinds of rock.
Materials Needed

· Pen/pencil

· Rock samples

· Rock Cycle Dice

Procedures

1. Notice the dice, signs and samples around the room.  
2. You will be starting at the station of your choice.  
3. Spread out around the room.  If a station is too crowded at the beginning, choose to begin at a different station.
4. Roll the die at the station and move to the station indicated by the die.  READ THE DIE CAREFULLY, some of the stations are similarly named.
5. Each time you visit a station, make a tally mark in the box (see below) for that station.  Each mark represents approximately 200,000 years in the life of a rock.
6. Observe the samples of rock at some of the stations.  

7. As you travel from one station to another, draw an arrow from the station you left to the station you are going to.  These arrows represent the transformations that can occur to rock during the rock cycle.  
8. If you stay put, make a tally mark until you move to the next spot.
9. You will have about 8-10 minutes to complete your travels.

Rock Cycle Game




Data Summary

Total Number of Visits to Each Station 







	Station 
	Total # of Visits to this Station 
Each time you are told to “go” or “stay” at a station it counts as a visit. 

	Melting
	

	Magma
	

	cooling and hardening 

(crystallization)
	

	igneous rock
	

	to the surface
	

	weathering and erosion
	

	sediments
	

	compaction and cementation
	

	sedimentary rock
	 

	high temperature and pressure
	

	metamorphic rock
	


Analysis and Conclusions

1. Did you get “stuck” in a cycle? ______    If so, Where?  
2.  Why might rock get “stuck” there?

3.  Did others in the class get stuck in the same place?  ________
4. If 1 roll is equal to 200,000 years, how long did it take your rock to move through the rock cycle?  Calculate how many years it took for your rock to turn into: 

a. an igneous rock: ___________________

b. a metamorphic rock: ________________

c. a sedimentary rock: _________________
5.  Compare your journey through the rock cycle with at least two other students. Is there only one path through the rock cycle? Explain?

Earth’s History

1. How does the earth keep its history?

2. Erosion is like an ______________________

3. Deposition is like __________________ with a pencil and paper.

4. An Igneous intrusion is the earth ___________________
	1. Principle of Original Horizontality:

Sediments form ________________________________ layers in fluids

	2. Principle of Super Position

a. Oldest layer is on 
______________

b. Youngest layer is on 
______________


	3. Principle of Unconformity (gaps of time)

Anytime we have a piece of history erased and continued because of uplift & erosion.
Unconformity = 
Deposition ( Uplift / ___________ ( Deposition



	4. Principle of Original Continuity 

The layer of _______________________ on one side of the canyon is probably the same layer of dirt on the other side of the canyon.


	5. Principle of Cross Cutting Relations

If a Rock is cut by a ________________ or igneous Intrusion, it is the Youngest event.




Interpreting Earth’s History

Notice how we interpret the following cross cut using the principles of superposition & cross cutting relations as discussed earlier.


[image: image6]
Oldest:

1. Shale Layer A
2. Sandstone Layer B

3. Limestone Layer C

4. Sandstone Layer D

5. Igneous Intrusion E

6. Fault F

Youngest



Purpose: The purpose of this lab review is to use the skills you’ve learned to organize each site by sequential order using the six relative dating principles you’ve learned in class.  These principles are listed below:

1. Law of Superposition

2. Principle of Original Horizontality

3. Principle of Original Continuity

4. Unconformity

5. Cross Cutting Relations

What to do: There are 6 geological cross sections at six different sites.  At each site, try to figure out the geological sequential order from youngest to oldest and write the sequence in order in the space provided below.  

Site 1:

1. Yng

2. Old

Site 2:

1. Yng:

2. Old:

Site 3:

1. Yng:

2. Old:


Site 4:

1.  Yng:

2. Old:

Site 5:

1. Yng:

2. Old:

Site 6:

1.  Yng:

2. Old:


Site 7:

1. Yng:

2. Old: 

Site 8: 

1. Yng 

2. Old

Earth’s History II

The earth is constantly changing.  Rocks in the rock layer tell a little bit of the history of that area.  But what does each layer mean?
Each layer of rock has a piece of history to tell concerning the location it was found.  

	Rock Layer
	History of Environmental Settings

	Basalt Dike
	Igneous or Volcanic activity

	Limestone
	Shallow inland sea – coral reefs

	Gypsum Playa
	Shallow lake/pond – Evaporated

	Sandstone
	Deposits in a flood plane

	Cross bed Sandstone
	Ancient Sand Dune

	Conglomerate
	Riverbed or Pebble Beach

	Gneiss 
	Metamorphism via overlying mountains

	Shale
	Lake bottom – clay

	Slate
	What once was a lake bottom got metamorphosed 

	Breccia
	Formed from an ancient flash flood, alluvial fan

	Quartzite
	Orogenic mountain building event

	Granit
	Magmatic Batholithic intrusion

	Marble
	Heat & pressured marble

	Pumice
	Volcano explosion

	Schist
	Metamorphosed rock undergone more metamorphism

	Veining
	Heated water solution w/ dissolved minerals going through cracks


Fossils just add to the story of the environmental settings of its time when it died.

*Core Sampling Lab
Drawing
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To the Surface





Weathering & Erosion





Sediments





Compaction & Cementation





Cooling & Hardening





Melting





Igneous Rocks





Magma


(Hot Liquid Rock)





Metamorphic Rocks





High Temp & Pressure


(Not melting)





Sedimentary Rocks
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