Topic 11 Minerals and Rocks

A mineral is: ____________________________________________________________________________________________________________________________________
A.  Naturally occurring: meaning not man made
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1. Glass
 _____________________

2. Diamond -  _____________________

3. Steel-
 _____________________

4. Chrome -   ___________________

B.Inorganic:_______________________________________________________
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1. Oil is not a mineral because it comes from _________________

2. A Pearl is not a mineral because it comes from _____________

3. Coal is not a mineral because it comes from ________________

B. C. Definite chemical composition: Each mineral is always made with the same elements with the same number of atoms or molecules.

Look at and use page 16 of your ESRT to complete the chart below.
	Name of Mineral

Far right of the page
	Chemical composition

Move one column to the left
	Elements 

Names 

Look at bottom of the page
	Number of Elements


	# of atoms or molecules

Look at the subscript numbers on composition and add them up 

	1. Halite
	
	
	
	

	2. Galena
	
	
	
	

	3. Calcite
	
	
	
	

	4. Magnetite
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C. Solids:  have a definite _______________________ and, repeating atomic pattern with a definite ________________________.  
_____________ is not a mineral because it is a __________.
Crystal Structure: 
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Formation of Minerals: Minerals form as the result of inorganic crystallization – a process of organizing atoms to form crystalline solids or form by re-crystallization of atoms from the solids, liquids, and gases associated with various rocks – forming environments such as: 

1.
2._________________________________________________________________
Identifying Minerals - minerals can be identified by their 
A__________________ and/or 
B__________________ properties

1. Color: a. some minerals have only one color

 I. Malachite- _______________

 II. Sulfur - ______________________

b. Other minerals have many colors
I. Quartz- ____________________________________________



II. Hematite __________________________________________
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Color can vary as the result of:
1.___________________________________________________
2. __________________________________________________

2. Streak- _____________________________________________
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a. hematite- colors: are
dark red



Streak:






reddish brown


___________





gray 






black

[image: image21.png]


b. Quartz- colors: 

colorless



Streak:






variety of colors

____________

3. Luster-  _____________________________________________________
a. ___________________- _________________________________

Examples: ______________________________________________

b. ___________________-  _________________________________________
Some words that may describe nonmetallic minerals,
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Glassy -- has a glass look

Earthy --full look like a hard piece of clay
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Pearly -- has that mother of pearl look 

Adamantive —this is a way diamond reflects light, nothing shines like a diamond

Resinous —waxy look to it like a candle

4. Hardness- ______________________________________________


a. Softest mineral- ______________


b. Hardest mineral - ______________

c. Moh's Hardness Scale:
	Hardness
	object

	1
	

	2
	

	2.5
	Your finger nail will scratch below a 2

	3
	

	3.5
	Copper penny will scratch anything below

	4
	

	5
	

	5.5
	Glass will be scratched by anything above 5.5 

	6
	

	7
	Steel file will scratch anything under a 7

	8
	

	9
	

	10
	Diamond


Use the ESRT page 16 to look up the following minerals and answer the questions using the scale above

1. Will the mineral fluorite, hardness _______, be scratched by?

a piece of glass? ____________ 

Your fingernail? __________ 

An iron nail? ______________

2. Will the mineral quartz, hardness _______, be scratched by?

a piece of glass?_________

A copper penny? _________

A steel file? ________

3. Will the mineral Magnetite, hardness_____,

Your fingernail? ___________

A piece of glass? ____________

A copper penny? ____________

Riddle: What can scratch a diamond? ______
3. What determines the hardness? ____________________________________________________

5. Cleavage and Fracture:

a. Cleavage- _____________________________________________________
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examples of cleavage,

(a) The mineral mica cleaves in 

      _____________ direction

(b)The mineral galena cleaves in 

     _____________ direction(s)

(2) What determines cleavage?

[image: image25.png]



Cleavage should NOT be confused with crystal shape.  Cleavage is a property of the way a mineral______________, While crystal shape is a property of the way a mineral _________________,
b. Fracture - __________________________________________________
6. Density or Heft – due to the kinds of atoms a mineral contains, and how closely packed the atoms are, different mineral samples of the same size have different densities and feel heavier or lighter when lifted (or measured).  A piece of gold has _____ times as much mass as a piece of halite that is the same size
B. Chemical and Special Properties :

Some minerals have special chemical properties that help identify them.
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Calcite will reacts with hydrochloric acid.  It forms bubbles of carbon dioxide gas.  
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CaCO3 + 2HCl -----> CaCl2 + H2O + CO2
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Lodestone, a form of the mineral 




magnetite, is naturally magnetic.
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 Iceland spar, a form of the mineral calcite       

produces double refraction 
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   Uraninite is an example of a mineral that is 


    radioactive

Uses of Minerals 

Minerals are a source of metals we use in everyday life.  Metals basically are materials that conduct heat and electricity very well.

Using the pictures and your reference table see if you can find the metal and the mineral the metal comes from page 16 of your ESRT

	Metal
	Mineral(s)
	Use
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2. Non metals – elements that have dull surfaces and are poor conductors of heat and electricity again see if you can use your reference table to determine the mineral used in the pictures shown

	Mineral 
	Use 
	Mineral 
	Use 
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Gems – minerals that have the following desirable qualities:

1._________________
2. ________________
3. ________________

4. ________________

Precious Stones: ___________________________________________

[image: image35.emf]Gems that are not minerals ___________________________________

____________________________ - the branch of science that studies rocks
I. Classification of rocks
a. Rocks are classified on the basis of their _______________________

[image: image36.emf]b. The three groups of rocks are

1. ______________________

2. ______________________

3. ______________________
II. Rocks in relation to minerals

a. many kinds of rocks are composed of __________________

b. Some rocks are ____​​​​___________________________ - composed of _______________
c. Most rocks are ________________________________ - composed of ________________
d. There are almost __________ types of minerals, but only ________ of these mineral families make up _________ % of the rocks of Earth's crust.

[image: image37.emf]Common rock forming minerals:

1. Feldspars
2. Quartz

3. Pyroxene

4. Amphibole or hornblende

5.  gypsum
6. Olivine

7. Calcite

8. Micas 

9. Garnet

Sedimentary Rocks __________________________________________________________________
1. Most sedimentary rocks are make-up of solid sediments that have been weathered from other rooks.  The weathered sediments are then eroded (transported) water, wind and moving ice.  Eventually the eroded sediments are deposited at new locations either in water or on land.  Most sedimentary rocks form in layers underwater in lakes, seas or oceans.
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Procedure
1. Use the Diagram above on page 9 and follow the procedure and answer questions and fill in the diagrams
2. Highlight the title “Scheme for Sedimentary Rock Identification” at the top of the page.

3. This table is divided into two basic sections (they are shaded gray).  Name the two main categories for sedimentary rocks.

	     (a)            

	(b)           

	4. Looking at the top section, what is the texture listed?  ______________________.

	5. These sedimentary rocks are formed primarily from pieces and parts (fragments) of _________________________________________.(high light names)

	6. Very carefully study this section of the table by looking at each column and the information beneath.  What is the one major difference between each of these rocks?  In other words, what makes shale different from siltstone and sandstone?_____________________________________________________________

	[image: image40.emf]
7. Using a purple colored pencil, color in the column for “grain size” ONLY on the top section.


	8. The way in which clastic sedimentary rocks are classified is by
	

	9. What is the name of the smallest fragment listed on this chart?
	

	a)  What is the size of the fragment?
	

	b) What is the name of the rock that forms from this size fragment? _______________________________________ .


10.  Fill in the chart below.                Clastic Sedimentary Rocks:  

	Rock name
	Grain size (name)
	Grain size (cm)
	Comments

	Conglomerate
	Mixed
	Variable
	Rounded fragments

	Breccia
	
	
	

	Sandstone 
	
	
	

	Siltstone
	
	
	

	Shale 
	
	
	


11. Turn to page 6 of the Earth Science Reference Tables.  Refer to the graph labeled “relationship of Transported Particle Size to Water Velocity “ 

12. List the names and sizes of the particles in the table below from the larges to the smallest.  Boulders is already done.
	Particle Name
	Particle size

	Boulder
	Greater than 25.6 cm

	
	
	to
	
	cm

	
	
	to
	
	cm

	
	
	to
	
	cm

	
	
	to
	
	cm

	
	Less than
	
	cm


13. Fill in the following chart using the Earth Science Reference Tables page 6:  Relationship of Transported Particle Size to Water Velocity” and the  “Scheme for Sedimentary Rock Identification” 

	Grain size (cm)
	Name of the Grain size
	Rock name

	0.00001
	Clay
	Shale

	0.1
	
	

	0.002
	
	

	0.007
	
	

	0. 9 (round)
	
	

	0.5 (angular)
	
	

	0.00004
	
	

	0.005
	
	


14. The bottom section of the “Scheme for Sedimentary Rock Identification” has  three different textures listed. Name them-
	1
	
	2
	
	3


15. Look under the column labeled grain size.  Are these sedimentary rocks classified based on grain size? _____________


These rocks are classified on how they formed.  
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Using a purple colored pencil color in the “composition” column on the bottom of the chart.

16. Clastic rocks are formed from other rocks, what do crystalline sediment rocks form from? (comments) 
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Information

An evaporate is a rock that forms from the evaporation of water.  The minerals where once in solution in the liquid.  

A precipitate forms when too much of a substance is dissolved in water and the water cannot hold any more, it is said they come out of solution, form a small particle, then precipitates down through the water and settles on the lake or ocean floor.

17. Name the three crystalline sedimentary rocks.

	
	
	
	
	


18. What does limestone usually form from? ___________________________________________


19. What bioclastic material forms Bituminous Coal? __________________________________
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Look and read the diagram below to understand the formation of coal
20. Crystalline & Bioclastic Sedimentary rocks:   Fill in the chart below  

	Rock Name
	Composition
	Crystalline (or) Bioclastic?
	Grain size

	Rock Salt
	
	
	

	Rock Gypsum
	
	
	

	Dolostone
	
	
	

	Limestone
	
	
	

	Coal
	
	
	


21. While looking at the bottom section of the Sedimentary Rock Chart, write down each mineral listed.  There are four total.  Carbon is NOT a mineral.
	
	
	

	
	
	


Important characteristics of sedimentary rocks

This section is very important for your final exam.  
These are characteristics that you need to know in helping to identify
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1. They are composed of rocks fragments or organic particles

a. Some have a range of particle or sediment sizes
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b. Others consists mainly of one
[image: image46.emf]
 size of sediments—due to sorting 

forming deposition

2. Some are organic- they form from plant

 And/or animal remains[image: image47.emf]
3. Some Show Layering or stratification

Igneous Rocks

When molten (liquid) lava or magma ___________ and _____________

Crystals of different minerals form the rock..

a. the rock contains a crystalline structure of intergrown crystals of different ________________, ___________________, and _______________. 

b.
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[image: image50.emf]b. Types of igneous Rocks

1. ____________________________- _____________________________
_____________________________

2. __________________________- 

______________________________

______________________________



Procedure

1. Use the Diagram on the page to answer questions,  fill in table and diagrams on following pages
2. Highlight just the names of the igneous rocks in the chart located in the top center section in the table.  DO NOT highlight the entire box.  

3. How many different rocks are listed in the chart?  ___________

4. Looking to the left of the table, name the two environments of formation listed.

	
	&
	

	a. Which environment would be inside of Earth?
	

	b. Which environment would be at or near Earth’s surface?____________

	c. With a gray color pencil, trace over and darken the line that separates intrusive and extrusive rocks.  


5. Using a green color pencil, lightly shade in the first row, starting with obsidian and going all the way to the right of the row through the words “non-vesicular”. 


	a. Are these rocks intrusive or extrusive?
	

	b. Name the two igneous rocks you colored over in green.
	

	
	
	&
	

	c. What is the crystal size of these two rocks?

d. What do you think non-crystalline means?
	

	e. 
	

	f. What are the two classifications for texture given for these rocks?

	
	
	&
	


6. Using an orange color pencil, lightly shade in the next row, starting with pumice and going all the way to the right of the row through the word “vesicular”. 
	a. Are these rocks intrusive or extrusive?
	

	Name the two igneous rocks you colored over in orange.

	
	
	&
	

	b. What is the crystal size of these two rocks?
	

	c. What are the two classifications for texture given for these rocks?

	
	
	&
	

	d. What does a vesicular rock have in it?
	


7. Using a blue color pencil, lightly shade in the next row, starting with vesicular rhyolite and going all the way to the right of the row through the word “vesicular”.


	a. Are these rocks intrusive or extrusive?
	

	b. Name the three igneous rocks you colored over in blue.

	1
	&
	2
	&
	3

	c. What is the crystal size of these three rocks?
	

	d. What are the two classifications for texture given for these rocks?

	
	
	&
	


8. Using a pink color pencil, lightly shade in the next row, starting with rhyolite and going all the way to the right of the row through the word “non-vesicular”.   Only shade in the top half for Diabase.   

	a. Are these rocks intrusive or extrusive?
	

	b. Name the four igneous rocks you colored over in pink.
	

	
	
	&
	

	
	
	&
	(½ pink) 

	c. What is the crystal size of these four rocks?
	

	d. What are the two classifications for texture given for these rocks?

	
	
	&
	


9. Using a light green color pencil, lightly shade in the next row, starting with Granite and going all the way to the right of the row through the word “non-vesicular”.   Only shade in the 
bottom half for Diabase. 
	a. Are these rocks intrusive or extrusive?
	

	b. Name the six igneous rocks you colored over in light green.
	

	
	
	
	

	
	(½ light green) 
	
	

	
	
	
	

	c. What is the crystal size of these six rocks?
	

	d. What are the two classifications for texture given for these rocks?

	
	
	&
	



Using a purple color pencil, lightly shade in the next row, starting with Pegmatite and going all the way to the right of the row through the word “non-vesicular”. 
	a. Are these rocks intrusive or extrusive?
	

	b. Name the igneous rocks you colored over in purple.
	

	c. What is the crystal size of this rock?
	

	d. What are the two classifications for texture given for these rocks?

	
	
	&
	


Using a yellow highlighter, highlight the word “characteristics” on the left side of the table.

Using a yellow highlighter trace over the word “Lighter” through the entire line and the word “Color”.  Continue through the word “Darker”.  This line indicates the general color of the rocks.
	a. Is the word “Lighter” located on the left or right side of the chart?
	

	b. Look at the list of the igneous rocks located on the left side of the chart.  Are 

	      these rocks lighter or darker in color?
	
	

	c. Which rock on this side of the chart it the exception?
	

	Explain your reasoning
	

	d. List the other five rocks that are lighter in color.
	

	
	
	
	

	
	
	
	

	e. Is the word “Darker” located on the left or right side of the chart?
	

	f. Look at the list of the igneous rocks located on the right side of the chart.  Are 

	      these rocks lighter or darker in color?
	
	

	g. List the eight rocks that are darker in color.
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Using a highlighter trace over the word “Lower” through the entire line and the word “Density” until you reach the end. Highlight the word “Higher”.  This line indicates the   
 relative densities of the rocks.

	a. Is the word “Lower” located on the left or right side of the chart?
	

	b. List the names of the six igneous rocks that are lower in density.

	
	
	
	

	
	
	
	

	
	
	
	

	c. Is the word “Higher” located on the left or right side of the chart?
	

	d. List the names of the eight igneous rocks that are higher in density.    

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Using a highlighter trace over the word “Felsic” through the entire line and the word “Composition” until you reach the end.  Highlight the word “Mafic”.  This line indicates the relative composition of the rocks.

	a. Is the word “Felsic” located on the left or right side of the chart?
	

	b. What two elements are Felsic rocks “rich in”?
	
	and
	

	c. List the names of the six igneous rocks that are felsic in composition.

	
	
	
	

	
	
	
	

	
	
	
	

	d. Is the word “Mafic” located on the left or right side of the chart?
	

	e. What two elements are Mafic rocks “rich in”?
	
	and
	

	f. List the names of the eight igneous rocks that are higher in density.    

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Rocks on the left side of the chart have all of the following in common:

	
	in color, 
	
	in density and 
	
	composition


Rocks on the right side of the chart have all of the following in common:

	
	in color, 
	
	in density and 
	
	composition


The reason the color, density and composition are the same for rocks on the same side of the chart is that the minerals those rocks contain are also the same.  Go to the last section at the bottom of the chart.  This section lists the mineral composition of the igneous rocks above.  Highlight “Mineral Composition” on the left side of the bottom chart.

	a. Using the gray colored pencil, darken in the line between each of the following rocks and going all the way down through the mineral composition portion of the chart.  
- Start between Vesicular rhyolite and Vesicular andesite and go down
- Start between Obsidian and Basaltic Glass and go down
- Start between Diabase / Gabbro and Peridotite and go down
- Start between Peridotite and Dunite and go down


b. These lines not only separate the rocks on top, but show you which minerals are in each of the rocks above.

c. List the 5 minerals found in Granite and Rhyolite (and all other rocks on the left of the chart)  Go to the mineral composition section to find the mineral names.  The first one is done for you.


	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	d. List the 5 possible minerals found in Vesicular Andesite, Andesite, and Diorite 

	
	1
	
	4

	
	2
	
	5

	
	3
	
	

	e. List the 5 possible minerals found in Basaltic Glass, Scoria, Basalt, Diabase and 

	
	
	
	

	
	
	
	

	
	
	
	

	f. List the 2 minerals found in Peridotite 

	
	
	
	

	g. List the only mineral found if Dunite
	


In the table below, place the names of the seven minerals listed at the bottom of the igneous rock chart on page 6.

Place an “X” in the box to indicate the element is in that mineral. Biotite is done for you. 


	Mineral Name
	Silicon

(Si)
	Oxygen

(O)
	Aluminum (Al)
	Iron

(Fe)
	Magnesium (Mg)

	1. Biotite
	X
	X
	X
	X
	X

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	

	6
	
	
	
	
	

	7
	
	
	
	
	


What two elements do each of the above minerals contain?  ____________________& _______________
Metamorphic Rocks

Conditions that cause rocks to undergo metamorphism include:
1. _______________________

2. _______________________

3. _______________________

     Such conditions are often associated with deep burial and pressure that result from mountain formations.  Therefore, metamorphic rocks are often found in mountainous regions where weathering and erosion have exposed this rock that was once deeply buried

 Under conditions of high temperature and high pressure, many metamorphic rocks form by the process of ____________________________.  This is the growth of new mineral crystals from the sediments of a ____________________   rocks or the growth of new mineral crystals from the crystals of an _____________________ or ____________________ rock.  Re-crystallization occurs without true melting.

D. Changes in a rock caused by metamorphism:

1. _____________________

2._____________________

3. ____________________- is a layered arrangement of firmly joined crystals of minerals; the minerals are aligned in layers or band.  These bands are formed when rock is subjected to extreme pressure and temperature.  Usually, the greater the pressure and temperature, the thicker the bands.

4. ______________________- is the curving and folding of band.  These distortions of once horizontal bands are caused by great environmental pressure exerted on the rock from different directions.

Procedure
Highlight the title “Scheme for Metamorphic Rock Identification” at the bottom of the  page.  In addition, find and highlight the rock names.

1. Use the diagram on the previous page to answer the questions

2. This table is divided into two basic sections.  Name the two main categories for metamorphic rocks (listed under texture.
	
	(a) 

	
	(b) 

	3. The foliated section is broken up into two additional categories, what are they?

	
	
	and
	


4. Using a blue color pencil draw a line under the word fine, all the way to the end of the table, past slate and under the map symbol.  Lightly shade in blue the area above the line you just drew.

5. What is the name of the mineral that is present in slate? ___________________________


6. Using a light green colored pencil, lightly draw a line from left to right, sectioning off the rock Phyllite, going through the map symbol area again.  Lightly shade the area in light green above the line.
7. What five minerals are in the rock Phyllite?    

	
	
	

	
	
	

	
	
	


8. Using a purple colored pencil, lightly draw a line from left to right, sectioning off the rock Schist, going though the map symbol area again.  Lightly shade the area in purple above the line.  
9.  What five minerals are always in the rock Schist?    

	1
	
	4

	2
	
	5

	3
	
	


10. What mineral is sometime in Schist? _________________________


11. Using a pink colored pencil, lightly draw a line from left to right, sectioning off the rock Gneiss, going through the map symbol area again.  Lightly shade the area in pink above the line.  

12.  What six minerals are in the rock Gneiss?    

	1
	
	4

	2
	
	5

	3
	
	6


13. What type of metamorphism do these foliated rocks go through? ____________________


14. Looking at the comments, as heat and pressure increases what happens to the “grade” of metamorphism? __________________


15. Referring to the comment section again, what rock underwent “Low-grade metamorphism” that formed slate?  _____________


This rock is considered the “parent” rock for slate.

16. The deeper underground, the more heat and pressure and the greater the change.  There are four rocks listed on the top section of the Metamorphic Chart.  Place the rock names in order in the blanks below.  This illustrates the amount change that occurred to the original (parent) rock shale as depth within Earth increased.
	Shale
	
	
	

	
	
	
	As depth increases, the greater the change in the original rock

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	
	

	
	
	
	
	


17. Highlight the word “NONFOLIATED”  under texture at the bottom of the Metamorphic Chart.
	18. What is the composition of Anthracite coal?
	

	19. same the parent rock for Anthracite coal.
	

	20. What is the parent rock for Quartzite?
	

	21. What is the parent rock for Marble?
	

	22. What is the parent rock for Metaconglomerate?
	

	23. What two minerals can be found in Marble?
	
	&
	

	24. Which of the two minerals in marble bubbles in acid? 
	

	25. Which of the two minerals in marble bubbles in acid when powdered? 
	


26. While looking at the Metamorphic Rock Chart, write down each mineral listed.  There are eight different ones.  Carbon is NOT a mineral.

	1
	
	5

	2
	
	6

	3
	
	7

	4
	
	8


Using the rock cycle on page 6 of your ESRT and using the diagram below name the classification of rock
A ______________________________
B ______________________________

C ______________________________

Using page 6 in the ESRT name actions or processes

1_____________     2. ________________  3______________  
4. _________& ____________       5. ______________   6. _______________
7. _______________     8. ___________________
9 _______________ & _______________________

Famous Rocks


Non-metallic








___________________ igneous Rock








_________________igneous rock





Low





Medium





High
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