Name:_______________________________ 

Rocks & Minerals Packet   Standard 3 Students will understand the processes of rock and fossil formation.   Objective 1 Compare rocks and minerals and describe how they are related.  
Content Objective: __________________________________________________________________________________________

Language Objective:_________________________________________________________________________________________

 Characteristics of Minerals Guided Notes 


Minerals are: 1)_____________________ 2)_____________________ 3)________________________

4)_____________________________________ 5)___________________________________________
General Facts about Minerals
- Between _____________________________ have been identified
-  A few are “_____________________ elements” -- made of only one element, such as sulfur, gold. copper, and graphite (carbon)
- Most are ___________________________, especially the silicate group (Si, O).
- Other important groups are oxides, carbonates, and sulfides.

Minerals are identified by their key characteristics

1)_____________________________ Ability to scratch another mineral

· Mohs scale from 1 (talc) to 10 (diamond)
· Quartz (most common mineral and most dust particles) is 7

2) _____________________________External structure due to internal arrangement of the atoms.

3) _____________________________Describes how light reflects off the surface

· Main categories are “metallic” and “non-metallic”
· Non-metallic includes “dull,” glassy,” waxy,” “pearly,” and others 
4)_____________________________ results from ability to absorb some wavelengths and reflect others.

· some minerals have characteristics colors

· others vary due to chemical differences or impurities (atoms mixed inside the main elements)

5)____________________________ Color of the powder when rubbed on a “streak plate” 
(_____________________________)
· May be same as hand-specimen or different

· Some paint is based on powdered minerals (streaks).
6)____________________________ occurs when some minerals split along flat surfaces when struck hard

· Other minerals break unevenly along rough or curved surfaces--this is called fracture

· A few minerals have both cleavage and fracture 

7)____________________________ All minerals have  density (mass / volume), but some are very dense
· Examples include galena, magnetite, and gold

· Specific Gravity is the density of the mineral compared with density of water

Special Characteristics or ways to determine which element is which are the following:

* 1) _____________________________-Carbonates react with dilute HCl and other acids by fizzing or bubbling (releasing CO2 gas)
*2)______________________________ Some minerals will glow when placed under short-wave or long-wave ultraviolet rays.

*3) ______________________________ but, DO NOT TASTE MOST MINERALS! Halite is the exception--it will taste salty.
*4) ______________________________ Many iron minerals will produce an invisible magnetic force field.

Content Objective: __________________________________________________________________________________________

Language Objective:_________________________________________________________________________________________

Mineral Identification Key:  (determine minerals using the key on the next page)
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I. Mineral Has a _________________ ________________



Mineral Identification Key
A. Mineral has a black or grayish streak.

1. Mineral has a metallic gold appearance.  It leaves a black streak……………………………………………..…….Pyrite
2. Mineral leaves a “lead gray” streak and has a bright silver metallic luster.  It is very heavy……………..…..…..Galena
3. Mineral will write on paper easily and feels greasy……………………………………………………………….….Graphite
4. Mineral is magnetic………………………………………………………………………………………………..……Magnetite
B. Mineral leaves a brown or reddish-brown streak.

1. Mineral has brown circles on it’s surface………………………………………………………………………………..Bauxite
2. Mineral has a bumpy surface……………………………………………………………………………………….…..Hematite
C. Mineral leaves either a blue or a green streak.

1.     Dark Green in color, has a hardness of 5, 120 cleavage, similar properties to augite……………………..Horneblend
2.    Leaves a green streak…………………………………... Malachite.    Leaves a blue streak Azurite  (Found together).
D. Mineral leaves a light yellow streak…………………………….……………………………………………………………Sulfur
II. Mineral does not leave a colored mark on the streak plate, but leaves a _________ __________ or scratches streak plate.

A. Mineral will scratch glass.

1. Clear or translucent and has a hardness of 7.  Can be light pink, or dark color……………………………………..Quartz
2. Black in color and has a hardness of 7………………………………………………………………………..…………Garnet
3. Mineral is reddish-purple in color and has a hardness of 9……………………………………………….………Corundum
4. Apple green or yellowish green color, hardness of 7, very irregular shape………………………………………….Olivine
5. Orange and white and has a hardness of 6……………………………………………………………...……………Feldspar
6. Salmon pink color, 2 directions of cleavage at 90 degrees, same properties as plagioclase…………………Orthoclase
7. White or gray color, striations can be seen on cleavage surface, same properties of orthoclase…………..Plagioclase
B. Mineral will not scratch glass but will scratch a penny.

1. Mineral is light green in color and has a hardness of 5…………………………………………………………..…..Apatite
2. Dark or dull green color, has a hardness of 5, 90 cleavage, similar properties to hornblende………………..….Augite
3. Dark Green in color, has a hardness of 5, 120 cleavage, similar properties to augite………………………..Horneblend
4. Transparent to translucent. Mineral varies in color.  It is often purple. Often shows good cleavage……………Fluorite
5. Mineral is translucent and writing appears double when looking through it……………………………………..….Calcite
C. Mineral will not scratch a penny, and cannot be scratched by your fingernail.

1. Mineral has cubic cleavage and tastes salty……………………………………………………………………..……….Halite

2. Mineral is in thin flat sheets and peels off in layers.  It is in the Mica family
a. If dark Mica then………………………………………………………………………………..………………...Biotite

b. If light Mica then……………………………………………………………………………………...……...Muscovite

D. Mineral can be scratched by a your fingernail.

1. Mineral feels soapy and has a hardness of 1…………………………………………………………………………… .Talc

2. Mineral is transparent or translucent and has good cleavage.  
Mineral has a silky luster and a hardness of 2……………………………………………………………………… Gypsum
Title:  Growing Mineral Crystals




Introduction:  Mineral crystals have always fascinated people and are often considered very valuable and attractive.    In nature crystals form in when molten rock cools or minerals dissolved in water crystallize out as the water evaporates.  In this activity you will watch minerals form as a solution evaporates and the atoms or molecules of solid start to cling together in crystals.  Remember that crystals are natural, solid, non-living, pure and have a crystal form.  The crystal form will be the same for any type of atom or molecule if it is allowed to grow freely.  

Materials:  microscopes, slides, 3 solutions.

Procedure:
1.  Place a drop of each solution on a slide and label the slide.  A small drop will evaporate more quickly than a large one.  You may put all three drops on the same slide if you are careful not to mix them.  Be sure and label them also.

2.  Observe under low power on the microscope as the crystals form.

3.  Draw one good crystal that has grown by itself.

Prediction:  What might a salt crystal look like? __________________________________________________

Data:     drawings:

Analysis:
1.  Were your crystals shaped the same as other groups in the class?

2.  Why?  

3.  Were all the salt crystals the same size?     Why?

4.  Were all the salt crystals the same shape?    Why?

5.  What are two ways crystals form in nature?

Conclusion-2 things you learned.

In class please determine the following mystery minerals:
	Mineral #
	Mineral Name
	Key Characteristics
	Mineral #
	Mineral Name
	Key Characteristics

	1


	
	
	7
	
	

	2


	
	
	8
	
	

	3


	
	
	9
	
	

	4
	
	
	10


	
	

	5
	
	
	11
	
	

	6
	
	
	12
	
	

	x
	x
	x
	13


	
	


Virtual Mineral Lab
Go to the following website: http://facweb.bhc.edu/academics/science/harwoodr/Geol101/Labs/Minerals/.     Scroll to the bottom and select a sample to identify. Complete the test and fill in the table.
	Mineral #

Name
	Color
	Streak
	Cleavage
	Form 
	Fracture
	Hardness
	Luster
	Other

	#1
	
	
	
	
	
	
	
	

	#2
	
	
	
	
	
	
	
	

	#3
	
	
	
	
	
	
	
	

	#4
	
	
	
	
	
	
	
	

	#5
	
	
	
	
	
	
	
	

	#6
	
	
	
	
	
	
	
	

	#7
	
	
	
	
	
	
	
	

	#8
	
	
	
	
	
	
	
	

	#9
	
	
	
	
	
	
	
	

	#10
	
	
	
	
	
	
	
	

	Mineral #

Name
	Color
	Streak
	Cleavage
	Form 
	Fracture
	Hardness
	Luster
	Other

	#11
	
	
	
	
	
	
	
	

	#12
	
	
	
	
	
	
	
	

	#13
	
	
	
	
	
	
	
	

	#14
	
	
	
	
	
	
	
	

	#15
	
	
	
	
	
	
	
	

	#16
	
	
	
	
	
	
	
	

	#17


	
	
	
	
	
	
	
	

	#18
	
	
	
	
	
	
	
	

	#19

	
	
	
	
	
	
	
	

	#20

	
	
	
	
	
	
	
	


Content Objective: __________________________________________________________________________________________

Language Objective:_________________________________________________________________________________________
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Rocks ROCK  

Describe each rock using both qualitative and then we will discuss how each rock was made as a class.
	Rock # / Name
	Qualitative Data
	How was this rock made? 
	Type of Rock

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Content Objective: __________________________________________________________________________________________

Language Objective:_________________________________________________________________________________________

The Rock Cycle 

Quick Review…

______________ combine to form _____________ that combine to make __________________. 

Minerals are ___________________, ______________ ______________, __________________, 
_____________ ________________ _____________, and _____________ _______________.

______________________ combine to form _________________.

Some _____________ are made up of just one ________________- like rock ______________ (made up of the mineral halite)

Other ______________ are made up of ____________ minerals- like the ______________ and _______________ (made up of feldspars, ___________, and other minerals)
What is the Rock Cycle?

The _____________ ___________ is a sequence of events involving the ________________, 
alteration, ___________________, and __________________ of rocks as a result of natural 
processes such as magnatism (______________ of rock into _____________), ________________, 
transportation, ___________________, lithification, and ______________________. 

The mantle, ___________, and surface of the ______________ can be thought of as a giant 
_____________________ machine! Rocks are neither created nor destroyed, but redistributed and 
_______________ from one __________ __________ to another. 

The __________ ____________ involves three main types of rocks. These rock types are 
_________________________, ________________________, and _________________________. 

Igneous Rocks

Igneous means “____________ of _____________.” Igneous rock is formed when ______________ 
are ______________ and ________________. Some rocks cool fast and some rocks cool slow. 

Cools Very Fast - _________________________  Cools Fast - _____________________________

Cools Slow -___________________________     Cools Very Slow - __________________________

As ____________ _____________ increases, ______________ size __________________.

___________________  – cools within the bedrock (underground)       Into = Intrusive  
___________________ – cools on top, or on the surface of Earth      Exit = Extrusive

Sedimentary Rock

Sedimentary rock is formed when _________________ that has been ____________ down in some 
way is ______________ and _______________ together. Sedimentary rocks are usually formed in a 
________________ _________________. They are often _________________. Sedimentary rocks 
are the only rocks that __________________ _________________. Sedimentary rock … can have 
_____________ or _____________ layers, is ___________________ compacted, has distinct 
__________________, and has a ______________ luster. 

Metamorphic Rock

Metamorphic rock is formed when rocks are _____________ by _____________ and __________. 
Metamorphic rocks will often have _____________________ or a distorted ________________. 

Bands can form. Metamorphic means “_________________.” 
Metamorphic rocks usually have _________ _______________, 

are _____________ _______________, have blurred or 

___________________ particles, and are usually _______________. 

This is a basic picture of the rock cycle:
Fill out this attribute chart based on what we’ve learned about rocks so far:

	Rock Type
	Glassy
	Has Holes
	Crystals
	Lines
	Folded (Foliated)

Lines
	Sparkly
	Particles Cemented Together
	Dull
	Chem- ical change

	Sedimentary

	
	
	
	
	
	
	
	
	

	Metamorphic

	
	
	
	
	
	
	
	
	

	Igneous

	
	
	
	
	
	
	
	
	


Sedimentary Rocks form ________________________________________________________

Metamorphic Rocks form ________________________________________________________

Igneous Rocks form ____________________________________________________________
Content Objective: __________________________________________________________________________________________

Language Objective:_________________________________________________________________________________________

Review the Rock Cycle and How Each Rock is Made
Go to the following website:
http://www.teachersdomain.org/ext/ess05_int_rockcycle/index.html
Step 1:  Magma enters the __________ ______________  

Step 2: When Magma ___________ it forms two types of Igneous Rock:
1. __________________ Rocks:  cool slowly within deep magma chambers:  Crystal Size:__________
Rock Examples are:__________________________________________________________________
2. __________________ Rocks: cool rapidly at (or near) the surface of the earth; can be  glassy or have 
_________ _______________.    Crystal Size:___________________
Rock Examples are: __________________________________________________________________
Step 3:  Erosion of solid (thru __________________) producing Sedimentary Rock:
Name the 7 types of land forms formed by erosion:

1. ___________________________ : makes a U-shape valley

2. ____________________________: deep V-Shaped valley caused from 

3.____________________________: sand and pebbles erode rock materials at the base

4. _____________________________: sand carried by wind can blast thru walls. 

5.______________________________: sand is a product of erosion where huge dunes can accumulate.

6. _____________________________: Resistant monuments remain standing after sandstone has eroded it away.

7. _____________________________: Weathering and erosion of soluble (water carried) rock materials.

Step 4: Transportation of _________________________

1. What happens to the large rocks compared to that of the small rocks? ________________________________
Step 5: Deposition of Sediments:

Gravel-sized sediments accumulate _______________________________________

Sand grains settle out where ________________ _____________ becomes __________ ____________ to carry them.

Clay-sized sediments travel __________________ from the shore in ______________ ___________.

Step 6: Compaction and cementation of  Sediments: 
__________________:   Loose particles (sand, silt, marine shells) accumulate on shorelines, basins, rivers, etc., 
What fills in the pore space between sand grains (or sometimes larger rocks)?__________________________

Rock Examples are: __________________________________________________________________
Step 7: Metamorphism

Draw a picture of an intrusive igneous rock like granite:
Now draw a picture of the rock metamorphized:





What causes this change?





 
Rock Examples are: __________________________________________________________________
Step 8: ___________________ of Metamorphic Rock:

What causes the rocks to get carried back into the magma? __________________________________________
What happens to the minerals? _________________________________________________________
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Content Objective: __________________________________________________________________________________________

Language Objective:_________________________________________________________________________________________

Movie:  “Forces Shaping the Earth”

The Moving Crust:

1.  In the grand canyon, once where were the high layers of rock?    Where was rock at the top of mountains once located?   

2. What causes land to move up?

3.  What will happen to the piece of candy if pushed on both ends?  What is this called?

Folding:
4. What is folding?  What famous mountains were formed in this process?

Faulting:

5.  What is faulting?   What is a fault?

6.  Name a type of fault and describe how it occurs:

Mass Movement:
7.  What is mass wasting?  What are two common mass wastings?

Moving Water:

8.  What is erosion?   What is the biggest cause of erosion?

9.  What’s the difference between fast moving bodies of water and slow moving bodies of water?

Deposition:
10.  What is deposition (hint: this occurs as water slows down)?

11. What is an alluvial fan?   How is this connected to a delta?

Waves:
12.  What is beach erosion?


13. Where do you think the black sand came from?

Wind:
14. How do sand dunes occur?  Does this happen when the wind speeds up or slows down?

Glaciers:
15.  Where do ice bergs come from?




16. What is a glacier?

17.  How do glaciers change and shape the landscape?

Weathering  (start of Weathering and Soils Movie)
18. What is the process of weathering?

19.  All objects on earth, including rocks are exposed to ______________________

Mechanical Weathering:

20.  What would happen if you smash a rock with a hammer?
21. What caused rock that was part of a bigger mountain to be broken down into smaller pieces?  (name at least three different things)

22.  What will happen to water in glass container if put in a freezer over night?

Chemical Weathering:
23.  How is chemical weathering different then mechanical weathering?

24. What is oxidation?  (hint: has to do with iron)

25.  What is acid rain?  What can it do?




Soil:
26.  What is soil?

27.  What is humus?







Draw the Soil Layers from the movie

28.  Why are pore spots in soil important?

Class Discussion:  
29. Why is it important to have soil and plants together?
Study Guide for Rocks and Minerals Test       
 1. ROCKS  are made up of ______________________ 
2. Name the Common Characteristics of Mineral:      
3.  How do we use minerals in our daily lives?

4. To determine an unknown mineral, 


5.  Which mineral is the softest and which mineral 

what tests do you have to perform in what order? 

is the hardest?  How do you determine Hardness?

(Set up a tree diagram to explain)

_________________________________________________________________________________________

6. Draw a very simple 
picture of the rock cycle:  
Include the 3 rock types
and what process makes 
each.  After drawing 
determine a statement to 
describe how rocks change:

_________________________________________________________________________________________

7. Please number these in the correct order :

______Magma forms  2 types of Rocks    ______ Metamorphism:

______ Transport of Sediments
______ Erosion thru Weathering:
       ______ Magma enters the magma chamber:

______ Compaction & Cementation
       ______ Deposition of Sediments 
______ Melting of Rock

8.  Where does gravity play the biggest role?

9. What’s the difference between :

1. Mechanical Weathering:

2. Chemical Weathering:

10.   Define: 1. Soil Formation 

and 
        2. Fossil Formation 

11.  Describe an earthquake using your hands to your partner.  Use both potential energy (the build up) and mechanical energy (the snap or motion).  Describe what part does the earthquake occur.  Friend’s Initial______.

12.  Where is a super volcano located?  

13.  What type of energy does Volcanoes transfer and use?

14. What is a geologist?  How does this scientist help society and communities?

15. Know how to use the mineral identification key to determine a mineral.  Check that you understand___

16. What are the characteristics of:

 metamorphic, 


igneous 



&   sedimentary rocks?
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