ESC 120, Earth Science Online

Your Name ___________________

Instruction

Copy and paste this test to your computer desktop using Microsoft Word. Write your answers underneath each question (please keep the questions). Submit your completed lab test to your instructor the same way you submitted your labs in the Blackboard.  

Answer the following questions briefly. You must explain your answer, if required, or you can only get 50% of the points for the question if it is correctly answered.  300 points total, excluding extra credit points. 

The following questions are for Lab Exercise 1

Given that San Francisco, CA is located at 38N and 122W, and Athens, Greece is located at 38N and 24E.  Answer the following questions. You need to use a globe to answer some of these questions. 

1) Assuming a direct flight from San Francisco to Athens (via the shortest route).  Name at least four regions/states/countries that the airplane may fly over. Explain your answer (10 points).

2) What is the shortest flight distance in kilometers between these two cities? Explain your answer (10 points).

3) If you choose to fly from San Francisco to Athens along 38 N parallel, how many miles longer will the airplane have to fly (comparing with its shortest flight distance you calculated in Question 2) above)?  Explain your answer (10 points).

4) The airplane, flying from San Francisco to Athens direct, leaves San Francisco at 6 am local time on Monday and it takes 14 hours for the airplane to fly from San Francisco to Athens. When will the flight arrive in Athens (local time)?    Explain your answer (10 points).

2.
Given Chicago is located at 42N and 88W and Detroit, MI is located at 42N and 83W.  If the sun rises in Chicago at 6am (central standard time), when is the sun-rise time in Detroit (eastern standard time)?  Explain your answer (15 points).

3.
A diver leaves Chicago (42N, 88W) at 12pm and drives straight South at a speed of 70 miles per hour.  About what time will the driver arrive at a place located 35º15’N and 88W?  Explain your answer (15 points).

4.  If you drive from Chicago straight to the east to Detroit, MI (42N, 83W) at 70 miles per hour, how many hours do you need to drive to reach Detroit? Explain your answer. (15 points).

5.
Sailing in the Atlantic Ocean, the sailors realized the Sun is right above their ship, which means that it is noon (12pm) in solar time at the ship’s current location.  The sailors also knew that the ship’s location was right on 30W longitude line.  What was the solar time in London at this particular time?  Explain your answer. (15 points).

The following questions are for Lab Exercise 2

1. Among all physical properties of minerals, which one is the least reliable in mineral’s identification?  Please explain  (10 points)
2. What is the difference between color and luster?  How can you tell whether a mineral has a metallic luster?  (10 points)

3. Why do minerals have different crystal forms? (10 points)

4.  b) Why do most minerals in your lab kit are anhedral (not ideal) in crystal forms? (10 points)

5. Use examples to explain how is a mineral’s cleavage recognized and used to identify the mineral (10 points). 

6. A smooth surface on a mineral could either be a crystal surface or a cleavage surface. When you break the mineral using a hammer, only the cleavage surface would repeat (reappearing).  Please explain why. (10 points)

7. Explain why most elements, such as calcium, iron, potassium, sodium, etc. are not minerals, but certain elements, such as gold, silver, diamond, etc. can be called minerals? (10 points).

8. Calcite and quartz could be both colorless.  What is the single most important physical proper through which a quartz and be distinguished from a calcite? (10 points

9. What is the single most important physical property through which hornblende can be distinguished from augite? (10 points)
10.  Describe the step by step procedure an unknown mineral can be identified using the mineral ID chat in your lab. (10 points)
The following questions are for Lab Exercise 3
1
The following questions are about igneous rocks. (10 points per question).

1) Comparing and contracting samples 13 and 14 in the rock sample box in their textures and chemical composition.  Explain possible causes of the difference in their textures.   
2)
Explain for the forming environment and process of an igneous rock with porphyritic texture.    

2
Use the rock samples provided to answer the following questions related to sedimentary rocks.  (10 points per question).

1)
What is the most important criterion for you to physically tell a detrital sedimentary rock from a chemical sedimentary rock in your lab kit? 

2) Comparing sample 23 with 24, which one might have formed close to its source region (where sediments are produced). Explain your answer. 

3.
Study the metamorphic rocks provided in your lab kit and answer the following questions.  (10 points per question)

1) Use one of the foliated rock samples to explain how metamorphic foliation is defined in this sample. 

2) A schist and phyllite could have been metamorphosed from the same pre-existing rock.  Explain why they are different in texture (a schist is coarser grained than a phyllite). 
4.
Assuming both a sample of arkose and granite are exactly the same in color and grain size, what is the most important criterion for you to physically (from hand specimen, not in theory) tell which one is a granite and which one is an arkose?  Explain. (15 points)

5.
Given that a sedimentary rock sample has layering and a metamorphic rock has foliation. How can you physically tell layering from foliation from these two samples?  (15 points).

6.  Use three rock samples in your lab kit (one for each type of rock) to explain how an igneous, sedimentary and metamorphic rock sample is named based on the rock identification charts provided in this lab (10 points).
Bonus Question:  Assuming that you pick up a rock sample randomly while you are walking on the beach at the Illinois State Beach Park.  How can you tell if this rock is an igneous, sedimentary or metamorphic rock?  (extra 20 points).  

