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ENV101 - LABORATORY 11:
Calculate the means for solutions above, and then create a graph showing the class results for the change in chalk, then use those results to answer the following questions.
[image: ]
1) Which solution showed the greatest decrease in mass of the chalk?
Spring water showed the greatest decrease in mass of chalk.  It recorded mean value of which was the lowest mean amongst all. 
2) Which solution showed the least decrease in mass of the chalk?
White Vinegar solution showed the least decrease in mass of the chalk because it recorded the largest mean value 8.76.
3) Assuming the mass of the chalk decreased, explain what was specifically happening to the chalk over the course of the experiment (review the introduction to the lab).
Reduction in mass of the chalk may be affiliated with the reduction in oceanic pH which heavily influences marine organisms that produce shells and skeletons through the process of calcification. As a result, there would be reduced precipitation of dissolved ions into CaCO3. Increased absorption of CO2 by the oceans would have led to decreased pH, the saturation state of CaCO3 is reduced, driving the dissolution of calcium carbonate within marine calcifiers, weakening the structures of these animals. In general, ocean acidification was happening over the course of the experiment which negatively affects many species of marine calcifiers in all eco-regions.
4) Which solution is the most relevant to the environmental problem discussed in this lab activity, and why.
Spring water is the most relevant solution to the environmental problem. As such, it creates reduced chances of ocean acidification because it has significantly reduced bits of CO2 results to reduced levels of acidic ocean environment. Spring water has reduced effects on animal’s calcium carbonate structure.
5) What happened to the pH of the different solutions during the course of the experiment?
Based on the experiment results, there was increase in mass of chalk produced stretching from spring water, soda water, white vinegar, and lime juice respectively. Herein, there is an implication that there was a simultaneous decrease in the pH of the different solutions. It is worthy to note that reduction in oceanic pH heavily influences marine organisms that produce shells and skeletons through the process of calcification, which involves the precipitation of dissolved ions into CaCO3.
6) If a decrease in ocean pH led to a decrease in plankton growth, clearly explain how oceanic food chains would be impacted.
Planktons are primary producers in oceanic ecosystem because they utilize photosynthesis (a combination of carbon dioxide, light, and nutrients) to grow and produce oxygen and sugars. In essence, planktons create organic compounds from inorganic sources. Acidification would lead to decrease in plankton growth and decrease in food supply at the base of the food web for Zooplankton. Notably, zooplanktons are main food products for larger secondary consumer such as fish. Reduced existence of planktons will mean deterioration aquatic life. 
7) How would these impacts affect people here in the United States? (Think more than just food, but all that goes around its production and presentation.)
Planktons are some of the earth’s most critical organisms. They not only form be base of virtually every ocean food web but also to that of the dry land.  Therefore, acidification of ocean will lead to reduced plankton growth and ultimate suffocation of marine life. As a result, there will be reduced supply of fish for the people.  There will be reduced supply of oxygen and hence climate change will be an ideal issue in the United States. 
8) How would these impacts affect indigenous coastal communities here and in other parts of the world?
Ocean acidification has diverse impacts and hence indigenous coastal communities are not exceptional. With oceanic acidification and decline in plankton growth, fishing would be a threatened economic activity for these communities. Also, limestone mining will decline since the aquatic food web is not complete and this poses tremendous risks of reduced jobs in chalk manufacturing centers along the coast and other parts of the world since these products will go missing. There will be reduced supply of fish in all extremes.
9) Are there other consumer products that might be impacted? What are they?
Consumer products such as fish and fish oil will be impacted significantly. Ocean acidification remains threat to the aquatic life. The primary producers in the ocean will not be in a position to survive and hence primary consumers, secondary consumers, and top predators will not be in a position to thrive. 
10) How would the loss of oceanic plankton affect the world’s atmosphere in the long term?
Loss of oceanic plankton would suitably lead to increased atmospheric carbon dioxide concentration in large scales, which would feed back to global surface temperatures and acidic rains.




HOMEWORK – ACTIVITY 2: QUESTIONS FOR ANALYSIS

Calculate the means (averages) for each of the beakers, create an excel graph using the data (column graph) showing the results. Then answer the questions below.
 

Questions:

1) In which water amount did the pH change the most?
The greatest change in the pH was noticed in the beaker which contained 50ml of water since it recorded the highest mean of 1.14 unlike other solutions.
2) In which water amount did the pH change the least?
The beaker which has 150 ml of water recorded the least pH change. 
3) Explain why is the water becoming more acidic the longer you blow bubbles?
Blowing bubbles through water for a long time increases chances for carbon dioxide to dissolve in water; where, some of the molecules combine directly with the water (H2O) to form a new compound called carbonic acid (H2CO3). As more carbon dioxide dissolves into the water, the more carbonic acid gets produced, lowering the pH of the water. 
4) Explain why the pH shift decreased with the increasing volume of solution.
Increasing volume of solution is marked by decreased pH because there exists a larger volume of water to react with the water to form carbonic acid unlike the case with significantly reduced volume.
5) How does this activity provide evidence that atmospheric CO2 levels can change the pH of open water?
The experiment provides evidence that atmospheric carbon dioxide dissolves in open water to form carbonic acid and hence leading to change in pH.
6) Explain how this experiment relates to the gradual pH change in the vast oceans.
This experiment elaborates that with increased atmospheric carbon dioxide concentration, carbon dioxide gradually gets absorbed in seawater. As a result, chemical reactions occur that reduce seawater pH.
7) These effects are occurring in freshwater lakes as well as the oceans, do you think freshwater systems are being affected faster or slower?
In my understanding, freshwater lake systems are being affected faster because they have significantly reduced volume of water despite the increased exposure to the high levels of atmospheric carbon dioxide. 


HOMEWORK ACTIVITY 3: QUESTIONS FOR ANALYSIS: SEA SHELL DATA
Calculate the total mass for each column (week) and then graph the results for 1) total mass, and 2) for the four shells highlighted. Consider and compare the results and then answer the following questions.











1. Was the rate of mass loss constant from week to week (percentage of loss)? How did it vary?
The rate of mass loss was not constant from week to week.  The rate of mass loss decreased as a decreasing rate from one week to another.
2. Do all shells lose mass at the same rate? What factors might affect these patterns?
All shells do not lose mass at the same rate due to the different levels of acidity. Solution with highly reduced pH was featured with increased loss of shells as opposed to those with higher pH levels.
3. Do you think the impacts of these problems would be greater for young mollusks or older individuals? Explain your reasoning 
Increased acidity levels would significantly hamper the survival rate of young mollusks with their shells dissolving in acidic waters, which is making them more vulnerable to their predators.  Older individuals will also be affected by acidification due to their inability to withhold low oxygen levels.
4. How might these problems affect local human populations? (think beyond immediate consumption). 
Oceanic acidification is likely to pose inevitable threats to local human populations since the majority of shellfish require calcium carbonate to form as well as fortify their shells and hence putting the entire food chain at risk. Also, the presence of fresh coral reefs is paramount to human survival since they deeply rely on them for food, medicines, coastal protection, in addition to tourism dollars.
5. Do you think this is also a problem around the Great Lakes or other large fresh-water bodies? Explain why or why not. 
Acidification is a significant threat around Great Lakes in that it could threaten the life of tiny crustaceans at the base of the lake's food chains. Acidification would also slow down the rate of shell building mussels. Increased acidification will threaten the freshwater ecosystem, and hence there will be a decrease in biodiversity, with the increased loss of acid-sensitive species along these lakes.
6. How do you think these issues would affect human populations in a broader context? (Away from our coasts. Internationally, how might other countries be affected by these issue (review some of the lecture/textbook materials)?)
Studies have shown that some organisms will services or even thrive under the more acidic conditions, while others will struggle to adapt and may become extinct.  However, increased acidification will threaten plankton growth and hence challenging the marine food web. There will be a reduced supply of fish.   Fishing will fall drastically due to the reduced number of fish in our water bodies. Limestone mining will fall in the long run.   Global climate change will grow to alarming levels since there is a likelihood of a highly increased concentration of atmospheric carbon dioxide, which has a heating effect.  Also, the presence of healthy coral reefs is imperative to human survival because they are core supplies of food, coastal protection, medicines, and tourism dollars.
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