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Earth Science 15.3 Ocean Productivity

1: Name several types of marine organisms that would be the producers in the oceanic food chain, getting their energy directly from sunlight?

2: Name several types of marine organisms that would be primary consumers; feeding off the producers in the oceans food web.

3: What is primary productivity?

4: What is photosynthesis?

5: What is chemosynthesis?

6: What two factors influence a region’s photosynthetic productivity?

7: What type of nutrients do primary producers need to grow?
8: What two elements can be found at a location where marine life is most abundant?

9: What two factors in combination would make oceanic productivity vary dramatically?

10: Why is the productivity in polar oceans tied to the time of year? When is this productivity at it’s peak?

11: What happens in the summer months in polar oceans that is crucial to the summer production of photosynthetic phytoplankton?
12: When these water layers separate due to different salinities, where do the phytoplankton become concentrated; the surface layer or deeper layers?

13: Is productivity in tropical waters higher or lower than productivity in cold polar oceans?

14: Why is productivity low in tropical regions? What prevents surface waters and deeper nutrient-rich waters from mixing?
15: In the chart on slide 9, at what depth does the thermocline temperature become 4 degrees centigrade?

16: In open tropical waters, is there more life or less life than in other ocean regions?

17: In temperate ocean regions, what two factors work together to limit productivity?

18: In temperate ocean zones; is productivity consistent or does it change with the seasons (in a cycle)?

19: Why is productivity in temperate oceans low during winter months?

20: Why does a spring bloom of phytoplankton occur?

21: What factor still limits the growth of productivity in the spring bloom in temperate regions?
22: Why does the phytoplankton population remain low in the ocean in summer in temperate regions?

23: In fall in temperate ocean regions, what factor becomes the major limiting factor in determining how long the fall algae bloom lasts?

24: How much energy is lost when it passes from trophic level to level in the oceanic food chain?

25: Which is greater in size; the producer’s biomass in the ocean or the biomass of the top consumers?

26: Phytoplankton are producers or consumers in the food web?

27: Zooplankton are herbivores. Does this mean they are a producer or a primary consumer?

28: What eats herbivores?

29: What do we call the top level carnivores that are so big that nothing else eats them?

30: Is the transfer of food energy through the trophic levels efficient or very inefficient? What percent (roughly) of the food energy captured from sunlight makes it to the herbivores?

31: Draw a simple oceanic food chain and show four levels: label the producer, herbivore consumer, carnivore consumer, top level (tertiary) consumer. 
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