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True/False
Indicate whether the statement is true or false.

____ 1. Short residence time elements are uniformly distributed in the oceans
____ 2. Thermohaline circulation is the process whereby surface seawater becomes denser at high latitudes 

and sinks to form new deep water
____ 3. Dry air is more dense than humid air
____ 4. The Hadley cell is an atmospheric circulation cell that moves air between the Equator and 30˚N
____ 5. Long wavelength deep water waves travel more slowly than short ones
____ 6. When a shallow water wave approaches the shore it bends towards it
____ 7. Tsunami are deep water waves
____ 8. Tides are created only as a result of gravitational attraction
____ 9. The Sun has more effect on the tides than the moon
____ 10. Atmospheric carbon dioxide levels are currently higher than they have been during the last 400,000 

years
____ 11. When the CO2 level of the atmosphere is low the average temperature of the planet is low
____ 12. Heat capacity is a measure of the heat required to raise the temperature of 1 gram of a substance by 

1oC. All substances have nearly identical heat capacities.
____ 13. In the Southern Hemisphere, net motion in the Ekman layer (Ekman Transport) is to the right
____ 14. Salinity is used in determining the density of sea water
____ 15. Nitrate, phosphate, carbon and calcium are required nutrients
____ 16. The maximum density of seawater occurs at approximately 4˚C
____ 17. Salinities in the open ocean can vary from 32-39
____ 18. Surface currents are driven by thermohaline processes
____ 19. The gyre circulation in the North Atlantic is opposite to that in the North Pacific because Coriolis 

Force is opposite in the Western Hemisphere
____ 20. During La Nina the surface of the western Pacific is higher than the eastern Pacific
____ 21. Carbon dioxide is one of several greenhouse gases
____ 22. Gyres in the Southern hemisphere rotate anticlockwise
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Multiple Choice
Identify the choice that best completes the statement or answers the question.

____ 23. How much salt is dissolved in a kilogram of typical seawater
a. 1gram
b. 15 grams
c. 35 grams
d. 0.1 gram

____ 24. In sea water major ions constitute what percentage of the total?:
a. 100%
b. 99.8%
c. 90%
d. 50%
e. 10%

____ 25. How long would it take to replace all the water in the oceans with river water?
[The volume of the ocean is 1.4x1021 liters, and the volume flowing into the ocean from rivers is 
4x1016 liters per year.]
a. 36,000 years
b. 8 million years
c. 1000 years
d. 1 million years
e. 100 million years

____ 26. The freezing point of seawater of salinity 35 is approximately:
a. 0˚C
b. -2.9˚C
c. -1.9˚C
d. 4˚C

____ 27. If you cool seawater its density
a. increases
b. decreases
c. stays the same

____ 28. The thermocline is the part of the ocean where
a. the density changes rapidly
b. salinity changes rapidly
c. the temperature changes rapidly
d. you are most likely to find Elvis

____ 29. In water the speed of sound
a. increases with decreasing temperature
b. increases with increasing pressure
c. all of the above
d.  none of the above

____ 30. The sound channel in the ocean is a region 
a. with maximum sound speed
b. with minimum sound speed
c. where submarines can hide from SONAR
d. where sound waves refract away from
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____ 31. Cold air is heavier than warm air, so at ground level the higher pressure would be 
a. under the warm air
b. under the cold air
c. temperature of the air has nothing to do with pressure

____ 32. Western boundary currents are:
a. slower than eastern boundary currents
b. colder than eastern boundary currents
c. all of the above
d. none of the above

____ 33. In the video clip with the aircraft carrier we watch in class was there (over 90% of you voted to have 
this question on the exam)
a. a helicopter in the air 
b. two helicopters in the air
c. a helicopter on the flight deck
d. no helicopter

____ 34. There are two Spring tides every
a. day
b. 7 days
c. 14 days
d. 28 days

____ 35. The current CO2 content of the atmosphere (in ppm) is about:
a. 129
b. 183
c. 395
d. 562

____ 36. During an ice age sea level
a. goes up
b. goes down
c. stays the same

____ 37. High salinity (e.g. in the Mediterranean Sea) is due to:
a. Fish sweating
b. Precipitation exceeding evaporation
c. Evaporation exceeding precipitation
d. Both B & C

____ 38. Why is the ocean salty
a. Material from volcanos
b. Material from hydrothermal vents
c. Material from rivers
d. All of the above
e. None of the above

____ 39.  
a. Warm air sinks, cold air rises
b. Neither warm cor cold air rise or sink
c. Both warm and cold air rise
d. Warm air rises, cold air sinks
e. Both warm and cold air sink
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____ 40. With surface wind waves, refraction is responsible for
a. the waves with longer period arriving first
b. waves bouncing off seawalls
c. shallw water waves becoming more parallel to the shore as they approach
d. the waves with shorter period arriving first

____ 41. Which of the following is true about the scientific method?

a. The scientific method is a systematic 
way of asking and answering questions 
about the natural world.

d. Scientific theories are continuously 
updated as new information becomes 
available.

b.  In science simple theories are 
preferred over complex ones.

e. All of the above.

c.  Scientific theories are always subject 
to challenge and may be overturned.

____ 42. Major ions in sea water have residence times: 
a. greater than 1 million years
b. greater than 1,000 years
c. less than 1million years
d. more than 100 million years

____ 43. Which of the following chemicals is most likely to be the limiting nutrient in the surface waters of the 
ocean? 
a. calcium
b. silicon
c. phosphorous 
d. carbon
e. cadmium

____ 44. What determines the depth to which nitrate and phosphate are completely removed from the surface 
waters of the ocean?   
a. light penetration
b. upwelling
c. pressure
d. temperature

____ 45. Of the total water in the ocean the deep zone accounts for about
a. 1%
b. 18%
c. 80%
d. 99.4%

____ 46. The mass of one square inch of the atmosphere at the Earth's surface is approximately
a. 5 pounds
b. 1 pound
c. 10 pounds
d. 15 pounds
e. 25 pounds
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____ 47. Ekman transport in the northern hemisphere relative to the wind is
a. to the left
b. directly against
c. to the right
d. directly ahead

____ 48. Currents flow around the gyres because of  
a. geostrophic balance
b. Coriolis force
c. trade winds
d. Ekman spiral

____ 49. Based on your knowledge of Coriolis and Ekman transport, how do you think coastal upwelling 
works on the west coast of the US?
a. Southerly wind (poleward) pushes water offshore allowing deep water to surface 

near the coast
b. Northerly wind (equatorward) pushes water offshore allowing deep water to surface 

near the coast
c. Southerly wind (poleward) pulls water toeards the coast

____ 50. A wave behaves as a shallow water wave when the depth of the ocean is equal to or less than:
a. one wavelength
b. 1/2 wavelength
c. 1/20 wavelength
d. 1/23 wavelength

____ 51. When a deep water wave approaches the shore which of the following is true:
a. its velocity remains constant
b. its period remains constant
c. its wavelength remains constant
d. all of the above

____ 52. Spring tides occur when:
a. the moon is one quarter
b. the Sun and Moon are aligned with the Earth
c. Jupiter is aligned with Mars
d. During April, May
e.  none of the above

____ 53. One sverdrup equals ________ cubic meters/second
a. 1
b. 1 thousand
c. 1 million
d. 1 billion

____ 54. A high pressure system in the Northern Hemisphere will have
a. rising air which draws surface air in, the surface winds spiral to the left
b. rising air which draws surface air in, the surface winds spiral to the right
c. sinking air which draws surface air in, the surface winds spiral to the left
d. sinking air which draws surface air in, the surface winds spiral to the right
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____ 55. Acceleration is
a. Time rate of change of distance
b. Time rate of change of speed
c. Time rate of change of velocity
d. Rate of change of speed with distance

____ 56. The period of a wave is:
a. the distance between its crests
b. the time it takes succeeding crests to pass a fixed point
c. the number of waves that pass a fixed point each second
d. the distance from the crest to the trough of a wave

____ 57.  Each day high tide is approximately:  
a. 1 hour later
b. 1 hour earlier
c. 2 hours later
d. exactly the same time

____ 58. Photosynthesis can only occur near the surface, where there is light. Therefore biologically active 
nutrients will be 
a. Depleted with depth
b. Depleted at the surface
c. Unchanged with depth

____ 59. Compared to the size of a 12 inch diameter globe, how thick (in inches) would the atmosphere be
a. 0.011
b. 0.14
c. 1.6
d. 13
e. More

____ 60. How much of the Earth’s water is in the oceans?
a. 10%
b. 97%
c. 99%
d. 73%

Completion
Complete each statement.

 61. Three mechanisms by which heat can be transferred are:  ______________, ____________   and    
_______________.

 62. Major boundary currents include Agulhas, Canary, California, Benguela, Brazil, East Austrailian, Gulf 
stream, Kuroshio, Peru, West Austrailia, Peru. In the North Pacific subtropical gyre, the western 
boundary current is _________________ and the eastern boundary current is ______________.

 63. Excess heat is transported from the tropics to the poles by the _________ and ___________.

Essay

 64. Why is the ocean blue?
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 65. Name 3 of the 6 major ions in seawater. 

 
   

 
 66. For each column A, B, and C : describe the type of radiation (Longwave or Shortwave) and give the 

heat source radiating the energy.




