Rocks and Minerals: 
Using Earth Science Reference Tables
You are not expected to memorize all the rocks in the world or the properties of every mineral known to exist. It will be much more useful for you to understand the ESRT and be able to apply the information to real world situations. This handout walks you through the tables that will be important in the Rocks and Minerals Unit, and gives you practice questions for using the tables.

The biggest hint of all: Be sure to read the tables carefully.
· Make sure you read the axes and headings every time you use a table! 
· Take your time and ask your self: “Does this make sense?”

This packet is divided into sections: Minerals, Igneous Rocks, Sedimentary Rocks, Metamorphic Rocks and General Rock Information. You need to know how to use the information in all sections.
The titles of the tables you will need are in italics. 

Minerals:

Properties of Common Minerals: 
· Tells you the characteristics that distinguish one mineral from another.
· If given a mineral sample (and the necessary equipment), you should be able to determine the hardness, streak, color, cleavage planes (or fracture) and crystal shape of the sample.  You should then be able to name the mineral using the ESRT. 
· Note that the chemical composition is listed and remember all minerals have unique compositions and/or arrangement of these elements.
Average Chemical Composition of Earth’s Crust, Hydrosphere, and Troposphere:
· Tells you how much of each element is in the Earth’s crust (and other layers!)

· Remember that silicates – minerals that contain silicon and oxygen arranged in tetrahedrons – and are the most abundant group of minerals. This makes sense...they are the two most abundant elements in the Earth’s crust (by mass at least!)
1) By mass, the two most common elements in the Earth’s crust are _________________and ________________.
2) What would help you distinguish halite from calcite?
3) Why is garnet a good abrasive?
4) Muscovite and Biotite are both in the Mica family of minerals. What properties do they share?

What makes them different? 

5) List all the silicate minerals:
6) Fill in the chemical symbol or name:
A) Silicon =

B) Iron = 

C) Potassium = 

D) Sodium = 

E) Ca = 

F) Pb = 

G) O = 

H) F = 
7) By volume, the second most abundant element in the Earth’s crust is ________________.

By mass, the second most abundant element in the Earth’s crust is ________________.

Explain the discrepancy between the answers above.

8) Which Earth layer contains the highest percentage of Hydrogen?
Igneous Rocks:
Scheme for Igneous Rock Identification: 
Warning: this is the most complicated rock table!
· Tells you the characteristics of a few common igneous rocks in the top half. Tells you the minerals present in those same rocks the bottom half.  

· Be careful: it kind of looks like two tables – it is not! It is one table that is used to identify igneous rocks. The names on the top correlate (use the vertical lines) with the minerals on the bottom.

· Be careful: the arrows in the middle (color, density and composition) show general trends. Light, low density, Aluminum rich (Felsic) rocks are on the left. Dark, high density, Iron and Magnesium rich (Mafic) rocks are on the right. The rocks in the middle are just that – in the middle in terms of color, density and composition.

· Hint: You might need to cross reference the Properties of Common Minerals table. 

· Remember: The minerals in the rock give the rock its characteristics. 
· You need to know what is meant by intrusive, extrusive, glassy, vesicular, fine, coarse, and very coarse. Read the table carefully – it tells you what these mean!
· You need to know how to determine the percent of each mineral if given the name of an igneous rock and vice versa. Use the percent scale on the mineral composition part of the table (it is on the left and right sides of the shaded in mineral region).
· Hint: Copy the scale on the left and use it as a ruler to measure the “thickness” of each mineral’s shaded area within the rock type you are investigating. 

1) What is the grain size of: 
A) Basalt?

B) Granite?

C) Obsidian?

D) Pegmatite?

2) List the minerals and the percent composition (range) that are found in each rock type:

A) Example: Basalt: Plagioclase feldspar, 55%; Pyroxene, 15%; Biotite, 5%; Amphibole, 25%
B) Andesite has 15% Biotite.  What is the percent composition of the other minerals present?  
C) Rhyolite is 45% Potassium Feldspar.  What is the percent composition of the other minerals present?
3) You found a rock and determined it contained about 50% plagioclase feldspar with grain size of approximately ½ mm. What rocks might it be? ___________________ or _________________. How could you decide which rock it is? 

4) Name an important mineral that is found in gabbro but is not found in granite.

5) List three ways rhyolite and basalt are similar. 

6) List two ways rhyolite and granite are different.

7) You have found an igneous rock that has a fine texture and is pink. What do you think it is? Why is the rock pink?
8) Name the rock with the listed characteristics: 

A) Very coarse, low density: ________________

B) Fine grained, mafic, vesicular: ________________

C) Contains the minerals olivine and pyroxene, intrusive: __________________

D) Medium color, coarse grained: __________________

9) What color is Peridotite? Be general_______________ and be specific____________.

10) If diorite were cooled at a faster rate, what rock would it be?

11) Which rocks contain air pockets?
12) If obsidian is Felsic, light and low density, why does it appear black in color?
13) You are visiting Hawaii and pick up a rock that has just been shot out of a volcano. Luckily for you, it is a small rock so it is not hot when you pick it up. Based on location and environment of formation, what do you know about this rock? Be as specific as possible, and suggest possible names of the rock type.
Sedimentary Rocks:

Scheme for Sedimentary Rock Identification: 

· Tells you what some common sedimentary rocks are composed of. 
· You need to know: the terms inorganic, organic, clastic, crystalline, bioclastic. 
· Be careful: read carefully and locate the information you need: grain size, mineral composition, environment of formation, etc. 

Relationship of Transported Particle Size to Water Velocity:
· Tells you what size sediments are carried by water traveling at certain velocities. 
· Be careful: the dashed lines are labeled with the value at the limit of each sediment size class.

· You will need to decide what kind of sedimentary rock will form when given the stream velocity, and vice versa. 
1) What is the size range for each of the following particles? 
A) Sand: 

B) Silt: 

C) Pebble:
2) What rock is formed from the remains of plants?

3) What is the grain size of conglomerate?               

4) What is the grain size of shale?

5) How fast must water be moving to carry a particle that has a diameter of: 

A) 0.015 cm?

B) 0.62 cm?

C) 1.43 cm?

D) 5.2 cm?

6) If a river deposits particles that are 0.1 – 0.05 cm in diameter, what kind of rock will eventually be formed from the sediment? 

7) What rock is made from clay?

8) If a stream is flowing at 200 cm/sec, what size particle(s) could it transport?

9) Marine derived sediments form the sedimentary rock ___________________. Briefly describe the two common ways this rock is formed.
Metamorphic Rocks:
Scheme for Metamorphic Rock Identification: 

· Tells you the characteristics of a few common metamorphic rocks.
· You need to know: what foliation and banding are, what grain size means, contact vs. regional metamorphism. 

· Remember: metamorphic rocks were once some other kind of rock. You will be asked what the parent (original) rock type was. That means you need to be able to use the other rock ID tables!
· Remember: the more heat and pressure, the higher the grade of the metamorphism.
1) What are the two main textures of metamorphic rocks?

2) Write the stages in the formation of Schist. Start with the weathering of a mountain range composed of igneous rock; end with schist at the surface of the Earth. 
3) What are the two types of metamorphism? Describe each (the names are on the ESRT, the description is not!)

4) Sandstone that has been metamorphosed is called __________________________.

5) Marble used to be ______________________ or ________________________.

6) Which metamorphic rock is formed only by contact metamorphism?

7) What mineral family is found in the widest variety of foliated metamorphic rocks?

8) Which metamorphic rock is monomineralic? 

9) What does monomineralic mean anyway??

General:

The Rock Cycle in Earth’s Crust:

· Tells you the ways rocks are formed and that rock never disappears: it just changes form. 

· Be careful: follow the arrows and read carefully!

· You will need to know the terms used: weathering and erosion, uplift, solidification, compaction, metamorphism, etc.

Generalized Bedrock Geology of New York State: 

· Tells you what kind of bedrock is found in New York. The key at the bottom tells you the geologic period in which the rock was formed.

· Once you know the period, you can go to Geologic History of New York and find events that happened at the same time each rock was formed, fossils that are likely to be found in sedimentary rocks, etc. 

· Geologic History of New York is a very complicated table which contains all sorts of information. Read it carefully, take your time!

· You need to know how the different types of rock are formed and how the characteristics of the rock would affect landscape development. 

· Remember: this table also is your reference for locating cities, latitude and longitude, and bodies of water in New Y.

1) What name is given to weathered rock particles that accumulate at the surface of the Earth?

2) What three processes make sediments?

3) What kind of bedrock underlies Plattsburgh?

4) The bedrock of which city is oldest? Elmira, Old Forge, Massena

5) Igneous rock cannot change directly into _________________.

6) What rock type can change back to the same rock type? 

7) Where in New York will you find the oldest bedrock? How old is it?

8) Mt. Marcy is made of what kind of rock? How old is the rock Mt. Marcy is composed of?

9) Based on the age and type of bedrock of Long Island, how do you think Long Island formed?

10) List three materials igneous rock can become. 

11) Describe the bedrock you would encounter along a straight-line drive from Syracuse to Massena.

12) Give the map symbols: 

    Marble

     Limestone
     Rock salt

   Schist

   Hornfels


