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Students Names:  ________________________________





     ________________________________

Instructions:
1. Resources allowed per Science Olympiad Manual:
· Four 8.5” x 11” sheets of paper that may contain information on both sides in any form from any source.

· Any kind of calculator.

2. You may separate the exam pages.  Re-staple them as you submit your materials to the supervisor.  

3. Only the answers provided on the answers page will be considered for the test portion.  

4. Only the answers provided on the paper given at each station will be considered.

5. Write LEGIBLY.

6. Point values for each question are in parentheses. 
7. When the time is up, the time is up.  Continuing to write after the time is up risks immediate disqualification.

Score Sheet

Test Portion:  ______________/41
Station #1:  ______________/8
Station #2:  ______________/6
Station #3:  ______________/13
Station #4:  ______________/5
Station #5:  ______________/5
Station #6:  ______________/4
Station #7:  ______________/4
Station #8:  ______________/3
Total Score:  _______________/89
Rank:  ______________
Team Name:  _____________________________

Multiple Choice:  Circle the correct answer(s).
1. In this depiction of seafloor spreading, which letter would indicate the location of the OLDEST rocks on the sea floor? (1 pt.)
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a. Layer B

b. Layer C

c. Layer A

d. Layer D

2. If the average salinity of seawater is approximately   35 0/00, what would the sodium concentration per half-ton of seawater be? (1 pt.)
a. 3,500 lbs of sodium

b. 350 lbs of sodium

c. 35 lbs of sodium

d. 10 lbs of sodium

3. The density curve below shows the relationship between the temperature of water and its density.  Which of the statements given below are supported by the graph? Choose three answers: (3pts)  
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a. Density slowly decreases from Point A to Point B as heat is removed.

b. Density slowly increases from Point A to Point B as heat is removed.

c. The maximum density of water in a liquid state is approximately 3.98 degrees Celsius.

d. An abrupt decrease in density occurs as water nears the freezing point.

e. The temperature and heat capacity of water are the same.
4. If an anchor is dropped into the ocean with a dry weight of 100 pounds and a volume of .22 cubic feet, what is the buoyancy of the anchor? (1 pt.)

a. 150 lbs

b. 57 lbs

c. 98 lbs

d. 86 lbs

5. Why do icebergs float in the ocean? Choose two answers. (2 pts.)

a. Ocean water is less dense than fresh water.

b. Icebergs often contain lots of trapped dust and particles.

c. Water is less dense as a solid than it is as a liquid.

d. Icebergs are made of freshwater.
6. [image: image7.png]


Which of the statements below BEST describe this illustration of rip currents? (1 pt.)

a. There is a higher probability of rip currents in areas of low surf.

b. Are reaction forces to incoming waves.

c. Rip currents occur in places where long shore currents are able to carry large volumes of water away from the shore.

d. Rip currents form when outgoing waves accumulate an excess of water on the landward side of the surf zone.
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What part of the wave does the area within the circle on the illustration below indicate? (1 pt.)

a. Crest

b. Through

c. Still water level

d. Wavelength

8. The image shown below is what type of reef formation? (1pt)
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a. Solitary reef

b. Fringing reef

c. Atoll reef

d. Barrier reef

9. [image: image10.png]


The NASA image shown below illustrates the beginning stages of what type of reef formation? (1 pt.)
a.  Atoll reef

b. Fringing reef

c. Solitary reef

d. Barrier reef
10. In the open ocean, average seawater salinity is: (1pt)
a. 0.0035 0/00
b. 0.035 0/00
c. 0.35 0/00
d. 3.5 0/00
e. 35 0/00
11. Which of the following INCREASES the salinity of seawater? (1pt)
a. Runoff entering the ocean.

b. Precipitation into the ocean.

c. Evaporation of sea water.

d. The first two choices only.

12. A layer of rapid change of ocean density with depth is called a:        
  (1 pt)
a. Thermocline

b. Halocline

c. Pycnocline

d. Nutricline

13. A spring tide is: (1 pt)

a. A tide that only occurs once every 6 months.

b. A tide that occurs twice a month during the full and new moon.

c. A tide that occurs twice a day.

d. A tide that occurs twice a month during the first and third quarter of the moon.

14. A neap tide is: (1pt)

a.  A tide that only occurs once every 6 months.

b. A tide that occurs twice a month during the full and new moon.

c. A tide that occurs twice a day.

d. A tide that occurs twice a month during the first and third quarter of the moon.

Short Answer: Answers do not need to be in complete sentences.  Write legibly.  
15. Name 3 substances that can be found dissolved in seawater.       
(3 pts.)

16. List three sources of salt in the ocean? (3 pt.)

17. Identify what kind of energy is outputted from waves. (1 pt.)

18. What rock is most commonly found in oceanic basins? (1 pt.)

19. Identify what the following tools are used to measure: (4 pts.)

i. Thermometer:

ii.  Secchi Disk:

iii.  Fathometer:

iv. Hydrometer:

20. Name the three layers of the ocean. (3 pts.)

21. Describe how an atoll forms.  (1 pt.)
22. Identify 3 things wave size depends on. (3 pts.)
23. What 3 things need to occur for a tsunami to form from a seaquake? (3 pts.)
24. How do oceans help regulate Earth’s climate? (1pt)
25. Gyres are caused by the ________________________________________. (1pt)
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The data table shows water temperatures at various depths in an ocean.

Water Temperature at Various Depths

	Water Depth (meters)
	Temperature (° C)

	50
	18

	75
	15

	100
	12

	150
	5

	200
	4


1. Using the information in the data table, construct a line graph on the grid with all important parts included. (Think – what does a graph need to be complete?) (5 pts.)
2. Write a hypothesis the scientists performing the experiment may have had. (1 pt.)

3. What is the independent variable? (1 pt.)

4. The approximate water temperature at a depth of 125 meters would be closest to: (1 pt.)

a. 15 ° C
b.  8 ° C
c.  13° C
d. 3 ° C
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1. Identify the major features in this diagram.  (5 pts.)
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2.  Explain how the feature labeled E can form. (1pt)
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For the following questions consult the map at the lab station.  Answers are by letter, indicated by particular processes, structures, and/or locations on the map.  The number of correct responses is indicated by the point value for each question.
1. (1 pt.) Where is the Mid-Atlantic ridge?  _______________________

2. (2 pts.) Where is the Gulf Stream?  _______________________

3. (1 pt.) Where is subduction taking place?  _______________________

4. (1 pt.) Where is there an active transform fault?  _______________________

5. (1 pt.) Where is the thickest crust indicated?  _______________________

6. (2 pts.) Where is the oldest oceanic crust on this map?  _______________________

7. (1 pt.) Where is the North Atlantic Drift?  _______________________

8. (1 pt.) Where is the most likely location to find a hydrothermal vent?  _______________________

9. (2 pts.) There are several hotspots indicated on the map: list any two of them.  _______________________

10. (1 pt.) Where is there an active continental margin?  _______________________
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For these questions, use the three graphs shown below.  All three graphs are associated with mid-latitudes in the South Atlantic. (1 pt. each)
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1. Which graph indicated temperature versus depth?  _____________________

2. Which graph indicates salinity versus depth?  _____________________

3. Which graph indicates density versus depth? _____________________

4. Which letter on the graphs indicates the pycnocline?  _____________________

5. Which letter on the graphs indicates the thermocline?  _____________________
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Use the pictures at Station #5 to fill out the chart below.  (1 pt. per picture)
	#
	Name of device
	Use for the device in the Oceanography field

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
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The plot above shows a map of an ocean basin (deeper is darker).  Identify the following features on the plot: Mid-Ocean ridge, Abyssal plain, active margin, transform fault. (4 pts.)
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DO NOT TOUCH THE PROBES.  ONLY MAKE OBSERVATIONS AND RECORD YOUR ANSWERS BELOW.

1. What kind of current would force carbon dioxide from the surface layer into a deeper layer?
2. What does an abundance of carbon dioxide indicate about Earth?
3. Which current would cause an abundance of carbon dioxide in the waters above a mid-ocean ridge?
4. What is the name for a formation found on the ocean floor, which spews carbon dioxide?
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DO NOT TOUCH THE PROBES.  ONLY MAKE OBSERVATIONS AND RECORD YOUR ANSWERS BELOW.

1) What does an absence of dissolved oxygen indicate about the region of the ocean that it came from, one of which exists south of New Orleans?
2) An abundance of what kind of micro-organism is indicated by an absence of oxygen in its dissolved form?
3) Oxygen has a major influence on salinity.  True or false?
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