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Name: ______________
Lab: The Carbon Cycle and Ocean Acidification
A  Major Issue (Blue Planet – 1:15-14)
1. Describe what coral are and how they grow

2. Why are coral, as a single organism, so important?

3. Why are coral only found in shallow waters?

4. Give two examples of species that share a mutualistic relationship with the coral.
5. Carbon dioxide dissolves in (and reacts with) water, forming carbonic acid, H2CO3. Carbonic acid then immediately dissociates into a hydrogen ion and a bicarbonate ion. The reaction occurring in solution is:    

The free hydrogen ions (H+) lower the pH of the solution, making it more acidic. The degree to which the pH changes is proportional to the amount of CO2 that dissolves in the water. In other words, as more CO2 dissolves in water, the pH of the solution will continue to decrease (more acidic). If CO2 is removed from the solution, the pH will increase. . The ocean serves as a “sponge” for excess carbon dioxide in the atmosphere.  Given this information, why do you think our oceans are becoming more acidic and how is this specifically impacting the coral? 
Objective
The primary objective of this lab is determine how the pH of a solution will change with different contents and under different environmental conditions.
Introduction: 
Draw a diagram showing the relationship between photosynthesis and respiration below. Be sure to write the general equations and what type of organisms carry out each process
Procedure: Draw out below
Data and Hypothesis: 
Fill in the table below with your hypothesis and an explanation for each test tube.
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Conclusion and Discussion
Name: _______________________

Peer Grade: ______       Peer Grade: ______

Water FRQs (Due Block Day)

[image: image1.png]Like many communities, Fremont has a combined sewer system that collects both sewage and storm water
When storm water runs inlo stormdrains that conneet to the city’s sanitary sewer system, the storm waler and
sewage flow together o the Fremont Wastewater Treatment Plant (FWTP). During a major storm exenl,
however, the combined volume of storm waler and sewage may exceed the plant’s capacity. and the overflow
bypasses the FWTP. The untreated overflow is discharged into Fremont Creck along with the treated wasie,

Recently parts of Fremont received S cmof rain in 60 minutes. The storm caused widespread flcoding in the
northeast section of town. Especially hard hil was the Shoppes al Fremont shopping center.

Use the data from the table below o answer the questions that follow. Show all calculations.

Fremont Water Data.

The shopping center’s parking lot is 200 meters long and 100 meters wide.

Fremont has an areaof 10 ki

Impervious surfaces cover 20 percent of Fremon('s arca.

The FWTP typically treats 5,000 m of domestic sewage per day.

The FWTP has the capacity to treat 10,000 17 of cornbined sewage and storm water
perday.

() Wdentify

(b) Caleukate the volume of water (in 1) thal runs off the Shoppes at Fremont parking lotafter a S cm rainfall
event. Assume that all the water that falls on the parking lot runs off

TWO specific pollutants in storm-water runoiT that degrade the quality of surfuce water,

(@) Caleulate the volume of stomm-water runoff (in ) generated in all of Frermont by the S emrainfall event
Assume that only the impervious surfaces generale runoi.

(@) Assume that all the runoff that you caleulated in part (¢)is captured by the storm sewers in one day.
Calculate the volume of unirgied water (in m)that bypasses the plan as a esult of the siorm. (Note that
the plant sill receives 000 mof domestic sewage per day.)

(@) Deseribe TWO ways that the volume of siorm-waler runoff can be reduced

(D) Deseribe one environmental problem (other than pollution from runoff and from untreated sewage) hat
results from having extensive paved areas.
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2. Coral reefs are produced when corals acquire calcium ions (Ca2*) and carbonate ions (CO;™) from seawater and

deposit solid CaCO, to form their exoskeletons. Scientists are concerned that relatively rapid decreases in ocean
‘water pH will hinder the deposition of CaCOy. 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.



[image: image3.png](€) Tn 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 m%.

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 CaCOs in corals is 2 x 10° kg/m?.

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

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

(i) 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 is deposited currently. Calculate how much less CaCOs, in kg,
is expected to be deposited in 2050 than would be deposited if ocean water pH were to femain at its
current value.

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

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




