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Oceanography 101
Linda Khandro

Exercise 8: Primary Production and Plankton (30 points)	NAME:______________

NOTES:
· You may use your textbook in addition to the websites below as a resource, but your answers MUST BE IN YOUR OWN WORDS. 
· Answer with a bold blue font!
· Don’t forget your name at the top of this page.
· Don’t forget to label this file as: lastnameEX08.docx.

A. PRIMARY PRODUCTION

LEARNING OBJECTIVES:
Upon completion of this activity students will be able to:
· Define primary productivity, photosynthesis, chemosynthesis, and cellular respiration.
· Describe the effect that seasons have on primary production in the northern and southern oceans.

RESOURCES:
· Textbook Chapter 12.
· Any website of your choice for photosynthesis, cellular respiration, and chemosynthesis. This web resource must be cited at the end of your answers.
· This website:
http://jules.unavco.org/VoyagerJr/Earth?submit.x=50&submit.y=10&base=facer&feature=nofeat&fixplate=novel&veltype=model&legendPopup=yes&region=world_0_0&size=normal

INSTRUCTIONS:

1.  Define primary production in your own words! Primary production is organic material formed from inorganic nutrients with conversion of light energy

2.  What is photosynthesis and how does photosynthesis relate to primary production? Photosynthesis is a process used by plants and other organisms to convert light energy into chemical energy that can later be released to fuel the organisms' activities (energy transformation). Primary production typically occurs through photosynthesis.

3.  Write the chemical formula for photosynthesis. Beneath the formula, write “Gas” beneath the parts that are a gas, “Solid” beneath those that are solid and “Liquid” beneath those that are liquid. 

_CO2____	+ __H2O___ + sunlight → _(CH20)x____ + __O2___
Gas                     Liquid                                Solid               gas


4.  Write the chemical formula for cellular respiration. Beneath the formula, write “Gas” beneath the parts that are a gas, “Solid” beneath those that are solid and “Liquid” beneath those that are liquid. 

_C6H1206____	+___O2__   →_6CO2___ +___6H2O__ + Energy
Solid                                  gas            gas                 liquid

5.  Look at the formula you wrote in question 3 above.  We usually measure primary productivity in terms of the product that is produced, and it is often solid. Algae or seaweed is but one example. If a scientist wanted to measure the amount of primary product produced by a seaweed, but couldn’t measure the seaweed directly, what else could the scientist measure (from the formula you wrote in #3) to get an indirect measurement of primary production?  Explain. 

[bookmark: _GoBack]6.  If the seaweed was covered or in the dark, would photosynthesis occur?  Explain. 

7. In what kinds of conditions (light and/or dark) does cellular respiration occur? Explain.

8. Define photic zone, including its maximum depth at various places in the ocean:
coasts, mid-latitude open ocean, and tropical open ocean.

9. Define euphotic zone, including its maximum (average) depth and the importance of this depth.

10. Chemosynthesis is a similar but not identical process to photosynthesis, in which
primary production can operate. Write the chemical formula for chemosynthesis:

11. Where in the ocean does chemosynthesis form the base of the food chain (web)?

Go to this website…
http://jules.unavco.org/VoyagerJr/Earth?submit.x=50&submit.y=10&base=facer&feature=nofeat&fixplate=novel&veltype=model&legendPopup=yes&region=world_0_0&size=normal

Scroll the Base Map options to see the SeaWiFS maps. SeaWiFS is a satellite that measures many variables in Earth’s ocean life and land life, along with reflectivity of sunlight. The term “bio” here refers to the amount of plant-type life in the oceans and on land by measuring the concentration of chlorophyll produced. This is also a measure of “primary productivity”. The term “reflect” refers to the reflectivity of Earth’s surface by water, ice, snow, soil, vegetation, etc. Both of these variables change with the seasons. 

Change your base map to SeaWiFS Bio Jan-Mar. Open the link called Legend and use the Chlorophyll value (you might have to do this repeatedly).

12. Estimate the amount of “primary productivity” in milligrams per cubic meter (mg/m3) in the ocean at about the latitude of Ireland in the North Atlantic, for the Jan-Mar period of time.

13. Estimate the amount of “primary productivity” in milligrams per cubic meter (mg/m3) in the ocean at about the latitude of Ireland in the North Atlantic, for the Apr-Jun period of time.

14. Estimate the amount of “primary productivity” in milligrams per cubic meter (mg/m3) in the ocean at about the latitude of Ireland in the North Atlantic, for the Jul-Sep period of time.

15. Estimate the amount of “primary productivity” in milligrams per cubic meter (mg/m3) in the ocean at about the latitude of Ireland in the North Atlantic, for the Oct-Dec period of time.

16. When do you see the greatest primary productivity around Ireland?

17. Where else in the northern hemisphere oceans do you see the greatest amount of primary productivity at this time? Estimate the amount.

18. At which times of the year do we see the greatest primary production in the southern oceans, around Antarctica? 

19. Explain the reason for the changing amounts of primary productivity in both the northern and southern oceans.

B. PLANKTON

LEARNING OBJECTIVES:
Upon completion of this activity students will be able to:
· Describe and distinguish between phytoplankton and zooplankton.
· Briefly describe a selected number of plankton.

RESOURCES:
· Textbook Chapter 13, Pages 299-310.
· Any website(s) of your choice for the different plankton. These web resources must be cited at the ends of your answers. The sites below are just 2 of many:
http://www.nhptv.org/natureworks/nwep6d.htm 
http://www.newworldencyclopedia.org/entry/Foraminifera

INSTRUCTIONS:

1. Define phytoplankton; include their energy source, the regions of the ocean where they are most abundant, whether they are autotrophs or heterotrophs, and describe their position or level in the marine food web. Do not include examples.

2. Define zooplankton; include their energy source, the regions of the ocean where they are most abundant, whether they are autotrophs or heterotrophs, and describe their position or level in the marine food web. Do not include examples. 

3. Briefly describe the 6 following plankton, and cite any web resources that you use (including the textbook). Include the following information for each plankton:

· Is it a phytoplankton or a zooplankton?
· Does it use silica (SiO2), calcite (CaCO3) or cellulose (C6H10O5)n
for its hard part?
· Does it prefer cold water or warm water, or is it found in any water temperature?

a. Amphipod (Gammarus):

Type of plankton:

silica (SiO2), calcite (CaCO3) or cellulose (C6H10O5)n:

Water temperature preference:

b. Copepod (Cyclops):

Type of plankton:

silica (SiO2), calcite (CaCO3) or cellulose (C6H10O5)n:

Water temperature preference:

c. Foraminifera:

Type of plankton:

silica (SiO2), calcite (CaCO3) or cellulose (C6H10O5)n:

Water temperature preference:

d. Radiolaria: 

Type of plankton:

silica (SiO2), calcite (CaCO3) or cellulose (C6H10O5)n:

Water temperature preference:

e. Dinoflagellates (red tide): 

Type of plankton:

silica (SiO2), calcite (CaCO3) or cellulose (C6H10O5)n:

Water temperature preference:

f. Diatoms:

Type of plankton:

silica (SiO2), calcite (CaCO3) or cellulose (C6H10O5)n:

Water temperature preference:
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