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Ocean 201 - Chemistry and physics section

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

____ 1. All of the nitrate in the ocean comes from rivers
____ 2. The concentration of Silicate in the deep water of the Pacific Ocean is  greater than that in the deep 

water of the Atlantic Ocean
____ 3. Most organic matter is decomposed at the bottom of the ocean
____ 4. Deep water forms in the Pacific Ocean and flows to the Atlantic
____ 5. The Ferrel cell is an atmospheric circulation cell that moves air between the Equator and 30˚N
____ 6. Low pressure zones in the atmosphere occur where air is ascending
____ 7. Surface currents are driven by thermohaline processes
____ 8. Long wavelength waves travel more slowly than short ones
____ 9. The wavelength of a wave is the distance from the crest to the trough
____ 10. Tides have wavelengths of up to 12,000 miles
____ 11. The highest tides occur in the spring
____ 12.  High tides is approximately 1 hour earlier every day
____ 13. 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.
____ 14. Nitrate, phosphate, carbon and calcium are required nutrients
____ 15. When a wave approaches the shore it bends towards it
____ 16. Atmospheric carbon dioxide levels are currently higher than they have been during the last 160,000 

years
____ 17. Short residence time elements are uniformly distributed in the oceans
____ 18. Iron is a chemical that is taken up by many organisms in the ocean because they need it for some 

biochemical processes
____ 19. Tritium is a chemical that can be used to trace biological processes in the ocean
____ 20. The maximum density of seawater occurs at approximately 4˚C
____ 21. Temperature and salinity affect water density. Cold, salty water tends to sink.
____ 22. Outgoing radiation from the Earth is shortwave
____ 23. Gyres in the Southern hemisphere rotate anticlockwise
____ 24. During El Nino conditions atmospheric pressure is lower in Tahiti than in Darwin
____ 25. The speed of a shallow water wave is related to its period
____ 26. Tsunami are shallow water waves
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____ 27. The effect of the Sun on the generation of tides is about 40% of that of the Moon
____ 28. Carbon dioxide is one of several greenhouse gases
____ 29. During ice ages sea level goes down
____ 30. Speed and veocity are different concepts. Speed includes a direction component

Multiple Choice
Identify the choice that best completes the statement or answers the question.

____ 31. 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

____ 32. If you cool seawater its density
a. increases
b. decreases
c. stays the same

____ 33. The colour of light that is absorbed least in the ocean is
a. violet
b. blue
c. green
d. red

____ 34. The speed of light in water, compared to air is:
a. greater
b. less
c. same

____ 35. 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

____ 36. 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

____ 37. Currents flow around the boundary of the gyres because of  
a. geostrophic balance
b. Coriolis force
c. trade winds
d. Ekman spiral
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____ 38. During El Nino conditions the surface waters of the eastern Pacific are:
a. colder than normal
b. warmer than normal
c. more productive than normal
d. drier than normal

____ 39. What sort of winters do we tend to get in Hawaii during an El Nino
a. Drier than normal
b. Wetter than normal

____ 40. 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

____ 41. In the video clip with the aircraft carrier we watch in class was there
a. a helicopter in the air 
b. two helicopters in the air
c. a helicopter on the flight deck
d. no helicopter

____ 42. 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

____ 43. There are two Spring tides every
a. day
b. 7 days
c. 14 days
d. 28 days

____ 44. If we were to burn all the fossil fuels and all the organic carbon in sediments we could , in principle, 
increase atmospheric CO2 levels by:
a. 2-times
b. 6- times
c. 13- times
d. 20- times
e. 50- times

____ 45. Relative to the atmosphere how much carbon dioxide is dissolved in the oceans:
a. the same amount
b. one tenth
c. 70 times as much
d. 1000 times as much

____ 46. During an ice age sea level
a. goes up
b. goes down
c. stays the same
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____ 47. The Vostock ice core was drilled by French and Soviet scientists in
a. France
b. Greenland
c. Siberia
d. Antarctica
e. Alaska

____ 48. One sverdrup equals ________ cubic meters/second
a. 1
b. 1 thousand
c. 1 million
d. 1 billion

____ 49. 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

____ 50. The heat capacity of a substance is the amount of heat needed to raise the temperature of 1 gram of 
that substance by
a. 1˚C
b. 10˚C
c. 15˚C
d. 100˚C

____ 51. In the Pacific Ocean, Tsunami travel at approximately:
a. 13 mph
b. 45 mph
c. 150 mph
d. 450 mph

____ 52. The rate of increase of carbon dioxide in the atmosphere is:
a. decreasing
b. increasing
c. constant

____ 53. In sea water major ions constitute what percentage of the total?:
a. 100%
b. 99.8%
c. 90%
d. 50%
e. 10%

____ 54. Nutrients are removed from the surface waters of the ocean down to the point where the light level is 
a. 75%
b. 50%
c. 10%
d. 1%

____ 55. The pycnocline is the depth in the ocean where
a. the temperature changes rapidly
b. the salinity changes rapidly
c. the density changes rapidly
d. sharks hang out waiting for surfers
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____ 56. The average speed of sound in water is 
a. 5 metres/second
b. 500 m/s
c. 1500 m/s
d. 3000 m/s
e. the same as in air

____ 57. 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

____ 58. The southern oscillation is:
a. the change in direction of Coriolis force at the equator 
b. the change in pressure differential between Darwin and Tahiti
c. the change in the thermocline depth between El Nino and La Nina
d. A popular dance from Brazil

____ 59. If a wind wave has a period of 12 seconds its velocity in meters per second in deep water would be 
approximately:
a. 8
b. 12
c. 18
d. 36

____ 60. Neap tides occur when:
a. the moon is new
b. the moon is full
c. the sun and moon are aligned
d. Jupiter is aligned with Mars
e. none of the above

Completion
Complete each statement.

 61. Westerly winds travel towards the _______
 62. Currents flow around the boundary of gyres because of_________     balance
 63. Excess heat is transported from the tropics to the poles by the _________ and ___________.
 64. The Earth loses its heat by ___________   
 65. The three factors that determine the development of wind waves are _______________, 

______________________ and ____________________________
 66. 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 ______________.
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Essay

 67. Name 5 of the 6 major ions in seawater. 

 
   

 


