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2. Coral reefs are produced when corals acquire calcium ions (Ca2*) and carbonate ions (CO;2-) from seawater and
deposit solid CaCOj to form their exoskeletons. Scientists are concerned that relatively rapid decreases in ocean
water pH will hinder the deposition of CaCO. The graph above shows the amount of CO, dissolved in ocean
water and ocean water pH (shown in parentheses) since 1850 and the predicted changes through 2100.

(a) Explain how an increase in the amount of dissolved CO, in ocean water results in a decrease in the pH of
ocean water.

(b) Explain why the movement of carbon into the ocean has been increasing since 1850.
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(©) In order to model the effects of ocean acidification on coral reefs, some simplifying assumptions can be
‘made. Use the assumptions in the table below to perform the calculations that follow.

Assume that the total global area of corals growing in reefs is 2.5 x 10! m2

Assume that corals grow only vertically and that the average vertical growth rate of corals is 3 mm/year.

Assume that the average density of CaCO; in corals is 2 x 10° kg/m?.

(i) Calculate the current annual global increase in volume, in m?, of CaCOs, in coral reefs. Show all steps
in your calculation.

(ii) Calculate the current annual global increase in mass, in kg, of CaCO; in coral reefs. Show all steps in
your calculation.

(iii) Because of ocean acidification, it is expected that in 2050 the mass of CaCOj deposited annually in
coral reefs will be 20 percent less than s deposited currently. Calculate how much less CaCOy, in kg,
is expected to be deposited in 2050 than would be deposited if ocean water pH were to remain at its
current value.

(d) Identify and describe one likely negative environmental impact of the loss of coral recfs.

() Identify one environmental problem (other than one due to ocean acidification or loss of coral reefs) that
affects marine ecosystems on a global scale.




image3.png
3. The zebra mussel, a mollusk native to Eurasia, was first discovered in the Great Lakes of North America in
1988. Zebra mussels attach to solid substrates and are filter feeders. Adult zebra mussels can survive for several
days or even weeks out of water if the temperature and humidity are favorable. An adult female zebra mussel
can produce as many as one million eggs per year. The recent range of occurrence of zebra mussels in the
United States is indicated by shading in the map above.
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1988. Zebra mussels attach to solid substrates and are filter feeders. Adult zebra mussels can survive for several
days or even weeks out of water if the temperature and humidity are favorable. An adult female zebra mussel
can produce as many as one million eggs per year. The recent range of occurrence of zebra mussels in the
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(a) Why are zebra mussels located primarily in areas in the eastern United States rather than in the western
United States?

(b) How are zebra mussels introduced into isolated lakes? Describe one viable method for preventing the spread
of zebra mussels into isolated lakes.

() Identify and explain one impact that zebra mussels can have on aquatic ecosystems.

(d) Identify another invasive specics, either terrestrial or aquatic, and describe one negative impact it has had.

() One strategy for controlling an invasive specics has been to introduce another nonnative species to control it;
this strategy can often have unintended results. Give a specific example of the use of this strategy and

discuss a negative impact of introducing a nonnative species to control an invasive specis.

(f) Discuss TWO specific characteristics of invasive species that enable them to thrive in new environments.
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4. The graph above shows the decline in the catch of groundfish (such as cod, haddock, and flounder) from
Georges Bank from 1965 to 1995. This decline in the fish harvest resulted in the closure of large portions of the

fishery.

(a) Identify the five-year period during which the greatest rate of decline in the fish harvest took place. For that
five-year period, calculate the rate of decline in the fish harvest, in metric tons per year. Show clearly how
‘you determined your answer.

(b) Choose any TWO commercial fishing practices from the list below. For each of your choices, describe the
practice and explain the role it plays in the depletion of marine organisms.
« Bottom trawli

« Long-line fishing
« Using drift nets/gill nets/purse scines
« Using sonar

() Identify one international regulation or United States federal law that applies to the harvesting of marine.
food resources and explain how that regulation or law helps to manage marine species.

(d) The oceans of the world are often referred to as a commons. Give an example of one other such commons,
explain how human activities affect that commons, and suggest one practical method for managing that
commons.









