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Chapter 1: Minerals: Building Blocks of Rocks

Minerals: the Building Blocks of Rocks (p. 21–22); See also the section entitled “The Geological Definition of the Term Mineral” on p. B–3 of the course packet.

A.
Minerals
1.
Is a man-made diamond considered a mineral?  Why or why not?

2.
Is sugar considered a mineral?  Why or why not?

3.
Is table salt considered a mineral?  Explain.

4.
Can one sample of a mineral have a single chain structure and another sample of the same mineral have a double chain structure (See Figure 1.12 on p. 32)?  Explain.

B.
Rocks
1.
What is the geological definition of a rock?

2.
Can a rock be made just of one mineral?       


3.
“Most rocks occur as…”  
.
4.
Can rocks be made of nonmineral matter? If not, explain why not. If so, list three examples.

Composition and Structure of Minerals (p.22–23)

A.
Minerals are made of elements. Are minerals made of just one element or many elements? Explain.

B.
What is the smallest part of matter that has all the characteristics of an element? 



Chapter 2: Rocks: Materials of the Solid Earth

Bowen's Reaction Series (Read the section entitled Bowen’s Reaction Series on p. B–4 to B–5 of the course packet. Also read the Mineral Composition section on p. 45–46 of the textbook and study Figure 2.8 on p. 46)

A.
Sequence in which minerals crystallize from a magma (Figure 2.8 on p. 46)


Questions to Answer
1.
The Bowen's Reaction Series chart  (Figure 2.8 on p. 46) provides information about the minerals that are common in igneous rocks. 

a.
Which minerals are highest in silica, the minerals near the top of the chart or the minerals near the bottom of the chart?

b.
Explain the reasoning behind your answer to question a above.

2.
As magma gradually cools, why does the mineral olivine crystallize before any other minerals crystallize?

3.
As magma gradually cools, why does the mineral quartz crystallize after all the other minerals have crystallized?

Naming Igneous Rocks (p. 46–47 of the textbook and p. B–4 to B–5 in the course packet)

A.
Igneous rocks are most often classified on the basis of their…

1.


2.


B.
Characteristics of the rocks: See the following materials (1) p. B–4 and B–5 of the Supplementary Reading on Minerals (most important), (2) page B-45 of the course packet, (3) pages B–73 to B-76 of the course packet and (4) Figure 2.10 on p. 48 of the textbook.

1.
Granitic (felsic) rocks--described near the left side of Figure 2.10

a.
Chemical composition (in comparison to mafic rocks)


Felsic rocks are 


High in   
, low in   
.


(state names of elements, not names of minerals or rocks)

b.
What two minerals are dominant?  
c.
% Dark-colored minerals: 

d.
An extrusive (volcanic) felsic rock is called        

e.
An intrusive (plutonic) felsic rock is called        

2.
Basaltic (mafic) rocks--described near the right side of Figure 2.10

a.
Chemical composition (in comparison to felsic rocks):  


High in  
, low in   
.


(state names of elements, not names of minerals or rocks)

b.
What two minerals are dominant?  
c.
% Dark-colored minerals: 

d.
An extrusive (volcanic) mafic rock is called      

e.
An intrusive (plutonic) mafic rock is called      

3.
Intermediate rocks--described in the middle of Figure 2.10 

a.
What two minerals are dominant?  

b.
% Dark-colored minerals: 

c.
An extrusive (volcanic) intermediate rock is called     

d.
An intrusive (plutonic) intermediate rock is called     

4.
Ultramafic rocks—described on the far right part of Figure 2.10 on p. 48

a.
Chemical composition (as compared to mafic and felsic rocks):


Very high in    
, very low in  
.


(state names of elements, not names of minerals or rocks)

b.
What two minerals are dominant?  

c.
% Dark-colored minerals: 

d.
Ultramafic rock is believed to be a major constituent of which layer of Earth's interior?

Chapter 8: Igneous Activity

B.
Partial Melting (p. 248)--the crystallization series, run backwards

1.
What is the important difference that “exists between the melting of a substance that consists of a single compound, such as ice, and melting igneous rocks, which are mixtures of several different minerals?”

2.
As a rock is heated, which minerals melt first?

3.
Thought Question: The silica content of this initial melt will be   


higher than   /   lower than   /   the same as          the silica content of the rock that is melting 


(circle the correct answer).  Hint: think of Bowen’s Reaction Series

4.
Explain the reasoning behind your answer to question #3.

5.
Do rocks usually melt completely or only partially?    

6.
Considering your answers to questions 3 and 5, what can you then say about the composition of most melts relative to the composition of their parent rocks?

Questions About The Types of Minerals Found in Volcanic Rocks in the Pacific Northwest: 



The Juan-de-Fuca plate is currently subducting underneath the North American plate just offshore of northern California, Oregon and Washington (see the bottom diagram on p. 250 for an illustration of this process). This plate subduction forms the scenic volcanoes of the Cascade Range (see Figure 8.30 on p. 252). As oceanic lithosphere subducts, it releases water which buoyantly rises up into the overlying mantle. The addition of water to the ultramafic rock located there lowers its melting temperature. As a result, the ultramafic rock partially melts. The resulting magma migrates upward, “puddling“ at the base of the crust (see Figure 8.30 on p. 252). The heat from this magma partially melts some diorite in the lower part of the crust, forming more magma. Both types of magma rise buoyantly through the crust and erupt out of volcanoes such as Mt. Shasta and Mt. Lassen.


Use Figure 2.8 on p. 46 and Figure 2.10 on p. 48 to help you answer the questions below. See also pages B–4 and B–5 in this course packet for an explanation of Figure 2.8.

7.
What kind of magma (felsic, intermediate, mafic or ultramafic?) is generated by the partial melting of the ultramafic mantle rock?
 Explain the reasoning behind your answer.  

8.
When the magma generated by partial melting of the ultramafic rock is ejected out of a volcano, what kind of rock will form? Explain the reasoning behind your answer.

9.
What kinds of minerals will this rock be made of?

10.
What kind of magma (felsic, intermediate, mafic or ultramafic?)  is generated by the partial melting of the diorite in the lower part of the crust? Explain the reasoning behind your answer.

11.
When the magma generated by partial melting of the diorite is ejected out of a volcano, what kind of rock will form? Explain the reasoning behind your answer.

12.
What kinds of minerals will this rock be made of? 

Chapter 3: Weathering, Soil and Mass Wasting

Chemical Weathering (p. 70–73)

A.
 What is chemical weathering?

B.
 If a mineral is stable in the Earth's surface environment, will it chemically weather?  Explain.

C.
 Water and Carbonic Acid
1.
What is the most important agent of chemical weathering?       


2.
If a rock containing iron-rich minerals comes in contact with water full of dissolved oxygen, what will happen to the rock?

3.
The action of carbon dioxide (CO2) dissolved in water (H2O):

a.
What do you get when you dissolve carbon dioxide in water?

b.
How, in nature, does carbon dioxide get dissolved in water?

D.
 How Granite Weathers
1.
If feldspar comes in contact with carbonic acid, it chemically weathers.  What are the most abundant products of the chemical breakdown of feldspar?

2.
What other two products are produced during this process of chemical weathering?

a.


b.


3.
When a granite decomposes, what happens to the quartz that was in it?

E.
Weathering of Silicate Minerals (Be sure to study Table 3.1 on p. 72) 


When rocks chemically weather, their minerals are transformed into new substances. The “Minerals” column of Table 3.1 on page 72 lists several minerals common in igneous rocks. These are some original unweathered minerals that, as a result of chemical weathering, are transformed into “Residual Products” and “Materials in solution” (listed in the middle and right-hand columns of this table). Note that, when you get right down to it, no matter what mineral(s) you start out with, there are really only four basic products of chemical weathering. 


What are the four basic products of chemical weathering? 


(Hint: the first one is listed for you; also, limonite and hematite are both forms of iron oxide)

1.
Various chemicals in solution (i.e. dissolved in water)

2.


3.


4.


Supplemental Readings on Minerals

Minerals Formed by Chemical Precipitation (see p. B–6 to B–7 in course packet)

A.
Water in lakes, rivers and the ocean always contains dissolved chemicals. Where did those chemicals come from in the first place?

B.
Name and describe the three processes that can cause chemicals to precipitate out of a solution:

1.


2.


3.


Minerals Formed During Metamorphism (see p. B–8 in course packet)

A.
When a rock undergoes metamorphism, why do the types of minerals in the rock often change?

B.
When new minerals form in a metamorphic rock, the old minerals must first dissolve or melt.


The preceding statement is      True   /   False    (circle the correct answer)

�Note that the composition of a melt can be a little different from the composition of the parent rock (the rock that melted), but not wildly different. The composition of the melt may be one “step” (on the Bowen's reaction series chart) above or below the composition of the parent rock, but not two or three steps.
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