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   Oceans have amazed humans since the beginning of measured time.  The nature of Earth’s ocean basin has been impacted by the chemicals that humans have redistributed into waterways that eventually lead to major oceanic basins.  Scientists have recently shown an increased concern over the amount of chemicals that are being released into our waterways.  One such scientist is Dr. Penny Vlahos from the University of Connecticut.  Recently, on Wednesday, September 22nd, 2010 at 7 p.m. ET she was a guest speaker on a one hour webinar broadcast.  Dr. Vlahos (http://cosee.umaine.edu/programs/webinars, 2010) presented her descriptive research about the way persistent organic pollutants move into coastal environments.  She used concept mapping to present a step-by-step analysis of the problems associated with persistent organic pollutants.  She was candid in her assessment of the long lasting effects of the summer 2010 Gulf of Mexico oil spill.  She linked scientific concepts from chemistry and biology into a meaningful and easy to follow format.  Her presentation helped me to organize information about the mounting problem of ocean pollution.  
      Why does the human population pollute the abundance of natural resources available on planet Earth?  Perhaps, part of the problem could be attributed to the need for education of the general public on the concepts presented in the Ocean Literacy Principles (National Geographic, 2006).  For example, the 5th essential principle focuses on the diversity of life found in the ocean.  Human beings could only marvel at the seemingly infinite array of beautiful composition in Earth’s Ocean.  Although there appears to be an overall interest in preserving the aesthetic quality of ocean life, a tremendous amount of damage has severely impacted sensitive marine 
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organisms and their environments.  Whether it is deliberate or accidental, the negligent loss and decreased populations of marine organisms continue to indicate the significant morbidity rate relative to their ability to survive in a polluted aquatic environment.  According to Alanna Mitchell (2009) in her book Seasick:  Ocean Change and the Extinction of Life on Earth, we are headed toward some drastic repercussions unless we read oceanic vital signs and take decisive action.  Why then, if we understand what is at stake do we fail to act?  What I’ve found most often in informal discussions is a lack in an understanding of the scope of this global oceanic problem.  One can only assume that either the problem seems too big to solve, or many uninformed people rely on an invasive apathetic response that is easy to fall back on.  People who do not realize their connection to Earth’s Ocean seem to assume that Earth’s Ocean doesn’t have anything to do with their daily existence.  Consequently, it has a great global impact on each one of us. 
     My plan is to demonstrate the connections between humanity and the use of water that eventually arrives from local watersheds to coastal environments.  According to NASA and SEDAC (2010), the impact of increased nutrient loads will lead to “eutrophication” and in excess to what has been referred to “dead zones” for sea life.  Where did all this junk food (nutrients) come from?  The answer is simple, it came from us.  In a race to satisfy our consumptive excesses, we have redistributed organic and inorganic chemicals leading to a disproportionately malignant condition on planet Earth.  Something is inherently wrong when Earth’s corals face a second major death (New York Times, 2010).  Our excess in the burning of fossil fuels has led to increased levels of carbon dioxide in both the atmosphere and hydrosphere.  An increase in the amount of carbon dioxide in the atmosphere leads to atmospheric heating due to absorbed 
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infrared heat energy.  A combination of factors associated with increased levels of carbon dioxide in the atmosphere and hydrosphere leads to increased stress on corals.  The corals manifest stress by a bleached appearance.  Eventually corals and other marine organisms fail to thrive due to changes in environmental variables as cited in the following source:  http://www.eoearth.org/article/Ocean_acidification.   For further inquiry check the following web addresses:     http://www.physorg.com/news155848204.html (2009), and
http://www.sciencedaily.com/releases/2009/03/090309162125.htm. 
     The first step in solving this global problem is a thorough assessment of the chemical imbalance in oceanic ecology.  Tracking chemical redistribution through satellite images and remotely monitored tracking devices is useful in addition to consistently monitoring standardized water samples at strategic locations.   
     According to the Environmental Pollution Centers (2010) at the following webpage:  
   http://www.environmentalpollutioncenters.org/chemical/pollutants/.   Chemical pollutants could be organized into two categories:  organic and inorganic.  The organic pollutants include:  crude oil as well as refined petroleum products, various solvents as well as chlorinated solvents, hydrocarbons and ethers, halogens, phenols, plastics, organic agricultural products, detergents, and organic-metallic compounds.  The inorganic pollutants are organized onto the following list:  metals and extracted salts, inorganic fertilizers that include nitrates and phosphates, sulfides, ammonia, nitrogen oxide and sulfur oxide, acidic and alkaline agents, and perchlorates.  
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     Mark Tran and Agency (2010) in an article entitled “Hungary toxic sludge spill an ecological catastrophe” says government” describes in graphic detail the effects of a red manufacturing mud that has encroached into a once vital watershed.  This article identifies the chemical “bauxite” and presents information that could be easily understood.  It could be found at the following web address:  http://www.guardian.co.uk/world/2010/oct/05/hungary-toxic-sludge-spill.  
     The movement of chemical pollutants from watersheds into the ocean has been well –documented.  The EPA has made information available about the linkage between American watersheds and their ocean basins at the following web addresses:  http://water.epa.gov/type/watersheds/ and http://water.epa.gov/type/oceb/.  However, as the Tran article (2010) about toxic sludge indicated, this is a global problem.  The magnitude of this problem requires a concerted effort from international governments to monitor and enforce statutes that protect our most valuable resource and that is water.  National Geographic Magazine devoted a special issue (April, 2010) of their well-recognized magazine to educate the public about the inevitable thirst for this once abundant natural resource in its purest form.  A strategic approach to this immense problem of chemical water pollution will certainly require an educational component.  
     See the Sea.Org (2010) uses a historical method of public education.  Clear examples of “Toxic Pollution” are presented at the following web address:  http://see-the-sea.org/topics/pollution/toxic/ToxPol.htm.  Understanding the ecology of the problem provides the reader with a clear view of the processes involved in toxic movement of chemical waste through waterways along with the corresponding results.  
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   Who is doing research on the degradation of chemical pollutants in marine environments?  One study, L.M. Rios et al. Marine Pollution Bulletin 54 (2007) 1230-1237 found that harmful chemical contaminants accumulated in plastic debris.  Lorena M. Rios, Charles Moore and Patrick R. Jones conducted a study entitled “Persistent organic pollutants carried by synthetic polymers in the ocean environment” and printed the results of their well-documented study of persistent chemical pollutants and the resulting ecological imbalance in a marine science bulletin.  Marine educators have a responsibility to access valuable information such as the study previously mentioned and to disseminate the information about environmental consequences through public presentations.  Further reading of this study is available online (10/26/10) at Science Direct and could be located at the following web address:  http://www.algalita.org/documents/RiosPaper.pdf. 
     An educational article that uses simple language that is understandable to children is found at Oracles Think Quest (2002).  Several NASA resources are used in a brief article about the pollution of ocean waters.  The target audience gets clear details about the effect of chemical pollutants in ocean environments.  This ready-to-use teaching tool can be found at the following web address:  http://library.thinkquest.org/CR0215471/ocean_pollution.htm. 
     What is the second step in solving the problem of chemical ocean pollution?  Educational programming about each of the following:  chemical ocean pollution, its impact, and the necessary action that needs to be taken in order to save this valuable natural resource and all the life that it sustains is the second step in this problem-solving approach.  When each student becomes aware of the individual connection to this fluid environment that links all humanity 
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together, the student body appears to respond with a synergistic motivational response to this problem.  Instruction in scientific studies of marine biology would be easily integrated with chemical analysis of the fluid environment where several fish species and aquatic organisms are found.  Inland local watersheds could be linked to oceanic basins through careful educational planning.  
     One such project that I’ve developed is the “Prattsburgh Project” of Central New York State.
This carefully orchestrated project offers a unique study of the science of ocean pollution.  The project defines each component that is necessary in developing fundamental ocean literacy.  The following outline suggests an easily accessible model that could be used in schools throughout the United States.  The Prattsburgh Project in developing ocean literacy started as an offshoot of a NASA Endeavor course offering entitled S.P.R.I.N.T. (2010).  S.P.R.I.N.T. was funded through the National Science Foundation.  A core group of sixth grade S.P.R.I.N.T. enrichment students performed research on the impact of climate change through the eyes of indigenous people of planet Earth’s northern latitudes.  Each student in this grouping was able to investigate climate change data and conduct research.  S.P.R.I.N.T. served as a valuable resource that promoted a meaningful use of technology in the classroom.  The enrichment students were aware that their S.P.R.I.N.T. teacher had started to take a course entitled “Lessons from the Ocean” through the Endeavor Teaching Certificate Program.  The S.P.R.I.N.T. students seemed intent on learning about the ocean.  They researched and studied watersheds.  In addition, they decided to share their wealth of knowledge with two groups of kindergarten students.  They prepared and presented a Power Point presentation about the flow of water from watersheds to ocean basins.  
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Each well-received presentation used clear visual images and a hand built watershed model to demonstrate the flow of water.  The next step took place during the autumn of 2010.  The same students who had completed S.P.R.I.N.T. research were interested in conducting an ocean study.  Our first meeting focused on learning about the basic chemistry of the ocean.  Next, this group of seventh grade enrichment students linked the changes in chemistry of the ocean to a decline in populations of marine organisms.  They probed to find out which species were either endangered or extinct based upon information from international wildlife experts.
     On Tuesday, November 16th, 2010 a group of S.T.E.M. students took a field trip to a New York State regional fish hatchery located in Bath, New York.  They observed the life stages in the development of native species of fish.  The vitality of the fish through a clean aquatic environment amazed me.  The responsibility of keeping ocean waters healthy in order to sustain aquatic organisms should be made a number one public priority.  A decision about what is put into our waterways has a tremendous impact on the quality of life for all living creatures.  Human beings who are good stewards of planet Earth need to use their ingenuity to solve an evident persistent pollution of Earth’s oceans. 
     The New York State Department of Health (2010) has compiled their 2010 to 2011 health advisories booklet entitled “Chemicals in Sport fish and Game.”  Health risks associated with chemical contamination are clearly noted.  Consumption of fish and other marine organisms has been analyzed.  As a result, specific advisories and recommendations have been issued.  Human organ damage and reproductive problems have been associated with eating chemically contaminated aquatic organisms.  The human population needs to follow the N.Y.S.D.O.H. 
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advisories and recommendations.  Specific guidelines have been written for individuals who are more vulnerable to the effects of the health hazards listed.
     The students who are involved in the Prattsburgh Project have taken the next step in solving the problem of chemical ocean pollution.  They have taken action by providing multimedia presentations for students who are at the novice level in learning the fundamentals of ocean literacy.  They have utilized their technical skills in motivating their audience about each of the following concepts:  developing ocean literacy, practicing corrective conservation techniques in aquatic environments, and clearly communicating the consequences of failing to act.  Corrective conservation techniques refer to monitoring what and where chemicals are dumped into waterways and writing letters to government officials to urge their support in keeping our waterways clean.     Along the way we stopped at the Glenn Curtiss Museum.  I wanted to give the “Prattsburgh Project” students a bird’s eye view of our beautiful waterways.  Early pioneers in naval aviation learned what it was like to soar gracefully above the water and then glide along the water’s surface.  Perhaps, ocean literacy students will raise their hopes in preserving our most valuable resource on this water planet. 
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