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MARINE

CONSERVATION

    3.0 Credits

Mon. 4:30-7:10 pm

Summary

This course provides an overview of threats to the marine environment. It discusses the scientific, socioeconomic and political issues behind marine conservation. The course covers categories of marine pollutants (chemical, biological and physical contaminants) and their impacts on the marine ecosystem as well as impacts on humans (health, social and economic), threats to key marine species (e.g. coral, sharks, turtles and marine mammals) and initiatives and laws developed to reduce these threats. 
Scientific and socioeconomic problems that hinder sustainable fisheries management and the science and policy behind the global warming debate are also discussed. 
The course provides overview of marine environmental law and policy issues related to marine conservation policy such as intergovernmental politics with a practical exercise to illustrate the international policy making process. 
Presentations in this course are much more interactive and involve more discussion than standard lecture presentations, it tests written communication with a major written assignment and essay examinations and, moreover, it includes several multidisciplinary, highly interactive roleplaying exercises on practical marine conservation requiring oral communication, team work and such as a mock oil spill emergency response, a mock marine conservation convention/forum and a roleplayed marine environmental education workshop. The course also includes guest speakers that are acknowledged leaders in the fields of marine conservation science and policy.

(* This is a EVPP hybrid course which can count as a natural science or policy graduate credit)

Prerequisites:  BIOL/GEOL 309 (Introduction to Oceanography) and Completed or concurrent enrollment in all other required general education courses.
	DATE
	LECTURE TOPIC   (science topics/socioeconomic topics/law and regulation topics)

	
	

	Week 1
	1 - Introduction to Marine Conservation
· Factors (oceanographic, social, ecological and political) in the marine environment that make marine conservation problematic and difficult.  
· Comparisons between marine and terrestrial conservation actions and policy.

	
	2 - Pollution 1 (heavy metals)

· Health risks posed by heavy metals to humans and marine species. 

· How heavy metals get into the marine environment. 

· Regulation and legislation of heavy metal pollution.

	Week 2
	3 - Pollution 2 (TBT & organohalogens)

· Historic use of TBT use on shipping and current regulations.

· Impacts of TBT on marine life. 

· The nature of organochlorines and health risks to humans and marine species. 
· Why marine mammals are particularly vulnerable to these pollutants. 

· Also discusses nuclear power stations and marine pollution. 

	
	4 - Pollution 3 (oil)

· Oil distribution and tanker traffic routes. 

· Sources of marine oil pollution. 

· Oil spills and their socioeconomic impacts on tourism, fisheries and impacts on wildlife. 

· Oil spill clean up methods and management of clean up activities. 
· Laws and regulations governing oil pollution. 

· The Exxon Valdez oil spill as a case study.

	Week 3
	Role playing exercise: mock oil spill emergency
The students are given the location of a spill and have to workout (with the aid of the internet): 

· where the spill is likely to hit (understanding physical and chemical oceanographic processes), 

· determine which government departments have governance over which aspects of oil spill treatment and clean up (policy and governance), 

· which species and habitats might be effected (biological impacts), 

· how to treat oiled wildlife and determine the nearest facilities to do so, 

· how to physically clean up the oil spill, and 

· estimate what are the long term socioeconomic impacts of the spill (economics and sociology)

· develop a media information and public relations response to the spill. 
The class will split up into specialist groups with a command structure that’s arranged by the class. 

The class prepares regular emergency briefings and memos for the other specialist groups and each group will also prepare regular press releases to inform the media about their progress with dealing with the spill. 

One student will take the role of team leader and will co-ordinate the follow of information between groups. One group will also take the role of media spokespeople and will prepare summary statements integrating information from each task group into a progress report that would be easily understandable by members of the public.

	Week 4
	5 - Pollution 4 (sewage – nutrients & pathogens)

· Sources of nutrient and sewage pollution, anoxic events and algal blooms and ecological impacts.
· Health and economic impacts of sewage pollution. 

· Laws and regulations controlling marine and coastal water quality.

6 - Pollution 5 (marine debris)
· The range and anthropogenic sources of litter and debris in the marine environment. 

· Impacts of marine litter and debris on wildlife. 

· Socioecomic impact of litter on fisheries, shipping and tourism.

· Laws and regulations governing at sea littering.

	Week 5
	7 - Pollution 6 (noise)

· Human produced sources of noise including shipping, oil and gas exploration, dredging, military activities. 

· Impacts of noise on marine life, especially marine mammals and fish stocks.

· Controversies of noise pollution control including lawsuits against naval sonar systems to protect whales.

	
	TEST 1

	Week 6
	 8 - Fisheries & conservation

· The state of the world’s fish stocks. 

· Scientific, social, ecological and political factors which hinder fish stock management and recovery. 

· Case studies in fish stock management.

	
	9 - Shark conservation

· The conservation status and basic biology of sharks. 

· Public perceptions of sharks and its impacts on conservation. 

· Shark conservation laws and treaty agreements and a case study prosecution. 

	Week 7
	10 - Coral conservation

· Ecological and socioeconomic importance of coral reefs.
· Human impacts on coral reefs e.g. pollution, fishing practices, tourism and development. 
· National and international initiatives to conserve coral reefs.

	
	11 - Turtle conservation

· Species of turtles found in the US and natural and human threats to turtle populations. 
· Vulnerability during nesting periods is highlighted.
· Initiatives and regulations to conserve turtles in the US and internationally.

	Week 8
	12 - Marine mammal conservation

· The variety of threats to marine mammals including hunting, culling, pollution, global warming, disturbance and negative fisheries interactions. 

	
	13 - Whaling & the IWC

· A history of whaling and whale management, and its impact on whale stocks. 

· The formation of the International Convention on the Regulation of Whaling and the International Whaling Commission (IWC) and recent activities. 

· Current controversies with respect to whaling.

	Week 9
	14 - Global warming 1 

· Evidence for global warming and possible effects on the ocean environment such as:  (i) ocean acidification,  (ii) more powerful hurricanes,  (iii) shifts in species distribution and impacts on marine environment. 

· International treaties and governance issues involving global warming such as: the Kyoto protocol, the McCain-Liebermen Bill and the Bush administration policy towards global warming.

	
	15 - Global warming 2 (polar issues)

· Breakup of icesheets and increases in glacier flow. Changes in ocean circulation. 

· Impacts of polar changes on marine mammals. 

· Global warming in the press & media 

· Public perceptions global warming in the US and Europe. 

	Week 10
	16 - Chesapeake Bay

· Sources of nutrient pollution in the Chesapeake and anoxic zones. 

· Economic importance of Chesapeake Bay. 

· Oyster, fish, aquatic vegetation and wetland declines. 

· Initiatives to protect the Bay and conservation progress.

	
	TEST 2

	Week 11
	17 - Marine environmental law & policy

· History of ocean governance and concept of ocean ownership. 

· Initiation of the United Nations Convention on the Law of the Sea, 

· MARPOL, 

· Convention on Biological Diversity, 

· Convention on the International Trade in Endangered Species. 

· US laws including:

· the Endangered Species Act, 

· the Marine Mammal Protection Act and the 
· Magnuson-Stevens Act and other laws managing fisheries, pollution and marine area use.

	
	Guest speaker: marine conservation & NGOs   

The first guest speaker, Kitty Block - the head of the Oceans, Treaties and Wildlife section of Humane Society International - will give a presentation on the role of non-governmental organizations (NGOs) in forming international marine conservation policy.  This session will also allow students to talk to, and interact with a lawyer who deals directly with international marine conservation issues.

	Week 12


	Guest speaker: government marine conservation policy The second guest speaker, Dr Tim Ragen - the head of the US Marine Mammal Commission and GMU Affiliate Professor  - will give a presentation on the US government policy and the marine environment. In particular Dr Ragen will discuss the interaction between marine science and marine policy making.  This session will also allow students to talk to, and interact with senior government official who has hands on experience with how US marine conservation laws are enacted.

	
	Role playing exercise: international marine conservation forum

In the 2nd roleplaying session students enact the roles of nation representatives attending a fictitious marine conservation and management forum or convention. 

The students team up in pairs and pick from a selection of nations, each with differing perspectives on marine conservation. The students will research the marine policies of their enacted nation and during the class session will introduce their country and its stance and policy towards marine conservation/marine resource use and exploitation. Each group then put forward two proposals that they wish to have passed by votes from the other “member nations”. These proposals are devised by the students and debated by the class. The proposals are then voted upon and the class members are encouraged to act as if they were in a real international meeting (making deals with other countries, proposing amendments, voting on amendments etc).

Participation, communication skills, depth of research and innovation in session will be assessed by a faculty panel including the instructor, one other environmental science and policy faculty member and by (ESP Affiliate Professor) Dr Ragen.

	Week 13
	18 - Marine Protected Areas

· Nature, types and benefits of marine protected areas. 

· Multiuse areas and fisheries management in MPAs.

· The history of the US Marine Sanctuaries Act and current regulation.

19 - Oceans Commissions

· The Pew oceans Commission and the US Oceans Commission – their formation and recommendations. 
· Differences and agreements between the two commissions.

20 - Public attitudes to marine conservation

· Which environmental issues are the public most concerned about? 
· A case study from Scotland comparing attitudes of the public with experts. 
· Why are there differences?  
· Public opinion about the level of marine mammal protection.

	Week 14
	Role playing exercise: educating the public and changing attitudes – developing a marine environmental education program

The final roleplaying exercise places the students into a conservation workshop setting.  Students are – they are encouraged to come up with a list of marine environmental education problems, target groups and issues. They then spit into smaller groups to discuss the highlighted issues and to develop solutions. The sub-groups then rejoin and develop an educational action plan and discuss the resources and legislative changes needed to instigate the action plan. This exercise not only tests the students’ understanding of the scientific, social and economic aspects of marine conservation, but tests their ability to integrate these issues and to understand what is practically feasible. The exercise also encourages the students to think of ways to impart their newly gains knowledge to others. The exercise also tests their ability to innovate, communicate concepts and ideas and also develops interpersonal skills such as group leadership and team building.

	
	Hand in final assignment


Instructor:
Dr Chris Parsons

3047 David King Hall



Office hours:

Monday & Tuesday: 1pm - 4 pm



E-mail:


ecm-parsons@earthlink.net



Website:


www.marinepolicy.net/cparsons

Background reading & recommended texts: Each section of the course will provide an up to date reading list of journal articles, reports and/or websites that will provide further background material on the topics covered in lectures (see Appendix 1). These readings cover scientific, socioeconomic and political aspects of marine conservation.

Suggested books that are relevant to many lecture topics include:
· G. Carleton Ray & J. McCormick-Ray. 2004. Coastal-marine conservation: Science and Policy. Blackwell Publishing.
· E.A. Norse & M.E. Soule. 2005. Marine Conservation Biology. Island Press.

Suggested journals for additional background readings include:

· Marine Policy

· Aquatic Conservation

· Conservation Biology

· International Journal of Wildlife Law and Policy

· Marine Pollution Bulletin

· Aquatic Mammals 

· Tourism in Marine Environments

Grading procedure: Each test and the final examination is worth 90 points [for 270 points total]. The three role-playing sessions will also be graded [10 points per session]. Tests will involve a choice of three questions to be answered in an essay format. The final assignment will be a written report on marine conservation actions and policy incorporating various aspects of lectures and personal research. University grading procedures will be followed, i.e. 90 - 100 = A; 80 – 89 = B; 70 – 79 = C etc.

Materials: Lecture notes and other materials will be put on a website in pdf or ppt format.

Examinations: Tests and exams will cover text readings, lectures (including guest lectures), and any handouts. Exam questions are specifically designed to test students ability organize information, construct arguments and display innovative thinking as well and an ability to integrate and synthesis information from a number of academic disciplines including biological and chemical science, social and political science.

Make-ups will not be given except in exceptional circumstances as agreed prior to the exam date. Make-up exams will be all essay questions. Any missed exams will be scored as zero. 

Three sessions are noted as role-playing sessions – one involving the class working together to develop an emergency oil spill response, acting as members of contracting governments on an international conservation forum and developing ideas and a strategy for a marine environmental awareness program (local, national or international). These sessions will test students’ organizational, interpersonal and oral communication skills. Participation in these exercises will be graded by course instructor as well as other faculty/guest speakers and the marks will contribute to the final grade.

Honor Code: Adherence to the GMU Honor Code is expected of all students.

About the Course Instructor

Dr Chris Parsons is a member of the Environmental Policy and Social Science group in the Department of Environmental Science and Policy. Initially trained as a zoologist and ecologist, and having done doctoral research on marine environmental chemistry and the pathology of marine mammals, he now conducts social science research on the social/economic aspects of marine conservation. He is actively involved in international marine conservation policy, being a national delegate of the scientific committee of the International Whaling Commission, the policy officer and board member of the Society for Conservation Biology Marine Section and various other bodies. He currently has several papers being published in international wildlife law and policy journals including a major review of British marine environmental law and its efficacy. Past publication include more than 40 journal papers on marine tourism, marine environmental pollutants (sewage pathogens, organochlorines and heavy metals), veterinary pathology, and marine mammal ecology and behaviour.
Appendix 1 – Suggested Readings & Websites

Introduction to Marine Conservation 

Kochin, B.F. & Levin, P.S. 2003. Lack of concern deepens the ocean’s problems. Nature 424: 723.

Kochin, B.F. & Levin, P.S. 2004. Publication of marine conservation papers: is conservation biology too dry? Conservation Biology 18: 1160-1162.

Norse, E. & Crowder, L.B. 2005. Why marine conservation biology? In: Marine Conservation Biology (Ed. E. Norse & L.B. Crowder), pp. 1-18. Island Press, Washington

Stachowitsch, M. 2003. Research on intact marine ecosystems: a lost era. Marine Pollution Bulletin 46: 801-805.

Pollution: Heavy metals

Clark, R.B. 2001. Metals. In: Marine Pollution. 5th Ed., pp. 98-125. Oxford University press, 

Clarkson, T.W., Magos, L. and Myers G.J. 2003. The toxicology of mercury - current exposures and clinical manifestations. New England Journal of Medicine 349: 1731-1737. 

Islam, M.S. and Tanaka M. 2004. Impacts of pollution on coastal and marine ecosystems including coastal and marine fisheries and approach for management: a review and synthesis  Marine Pollution Bulletin 48: 624-649. 

Merian, E. 1991. Trace Metals and their Compounds in the Environment VCH Publishers, Weinheim, Germany.

Marine pollution: Organic pollutants (i) Tributyltin

Evans, S.M., Leksono, T. and McKinnell, P.D. 1995. Tributyltin pollution: a diminishing problem following legislation limiting the use of TBT-based anti-fouling paints. Marine Pollution Bulletin 30: 14-21. 

Fent K. 1996. Ecotoxicology of organotin compounds. CRC Critical Reviews in Toxicology 26: 1-117 

Morgan, E., Murphy, J. and Lyons, R. 1998. Imposex in Nucella lapillus from TBT contamination in south and south-west Wales: a continuing problem around ports. Marine Pollution Bulletin 36: 840-843. 

Tanabe, S. 1999. Butyltin Contamination in Marine Mammals - A Review. Marine Pollution Bulletin 39: 62-72.
Marine Pollution: Organic pollutants (ii) Organohalogens

Clark, R.B. 2001. Halogenated hydrocarbons In: Marine Pollution. 5th Ed., pp. 126-150. Oxford University press, Oxford.

Davis, D.L., et al. 1998. Rethinking breast cancer and the environment: the case for the Precautionary Principle. Environmental Health Perspectives 106: 523-529.

Law, R.J., et al. 2003. Llevels and trends of PBDEs and other brominated flame retardants in wildlife Environment International 29: 757-770.
Parsons, E.C.M. 2004. The potential impacts of pollution on humpback dolphins - with a case study on the Hong Kong population. Aquatic Mammals 30: 18-37.

Tanabe, S. 1988. PCB problems in the future: foresight from current knowledge. Environmental Pollution 50: 5-28.
Marine Pollution: Oil

Bodkin, J.L., et al. 2002. Sea otter population status and the process of recovery from the 1989 Exxon Valdez oil spill. Marine  Ecology Progress series 241:237-253. 

Carls, M.G., et al. 2001. Perseitence of oiling in mussel beds after the Exxon Valdez oil spill. Marine Environmental Research 51: 167-190. 

Clark, R.B. 2001. Oil pollution. In: Marine Pollution. 5th Ed., pp. 64-97. Oxford University press, Oxford.

EPA’s Oil Program http://www.epa.gov/oilspill/index.htm
NOAA Office of Response and Restoration http://response.restoration.noaa.gov/index.html
Exxon Valdez Oil Spill Trustee Council http://www.evostc.state.ak.us/
International Tanker Owners Pollution Federation (ITOPF) http://www.itopf.com
Marine Pollution: Nutrients and Sewage

Clark R.B.. 2003. Oxygen demanding wastes. In: Marine Pollution, 5th Edition, pp. 35-63. Oxford University Press, Oxford.
Flewelling, L.J., et al. 2005. Red tides and marine mammal mortalities. Nature 435: 755-756.

Legrand, A.M. 1998. Ciguatera toxins: origin, transfer through food chain and toxicity to humans. In: Harmful Algae (Ed. by B. Reguera, J. Blanco, M.L. Fernandez, T. Wyatt T), pp. 39-43. Xunta de Galacia and IIntergovernmental Oceanographic Commission, Santiago del Compostella.

Van Dolah, F.M. 2000.  Marine algal toxins: origins, health effects, and their increased occurrence. Environmental Health Perspectives 108 (Suppl. 1): 133-141.

Marine Pollution: Pathogens

Harvell, C.D., et al. 1999. Emerging marine diseases – climate links and anthropogenic factors. Science 285: 1505-1510.

Kim, K. et al.  2002. Disease and Conservation.  Diseases and Conservation Biology working group of the National Center for Ecological Analysis and Synthesis.

McCallum, H., Harvell, D. and Dobson, A. 2003. Rates of spread of marine pathogens. Ecology Letters 6:1062-1067.

McCallum, H.I., Kuris, A., Harvell, C.D., Lafferty, K.D., Smith, G.W. and Porter, J. 2004. Does terrestrial epidemiology apply to marine systems? Trends in Ecology and Evolution 19: 585-591 

Ward, J.R., Lafferty, K.D.  2004. The elusive baseline of marine disease: Are diseases in ocean ecosystems increasing? PLOS Biology 2: 542-547.

Marine Pollution: Litter and Debris

Kusui, T. and Noda, M. 2003. International survey on the distribution of stranded and buried litter on beaches along the sea of Japan. Marine Pollution Bulletin 47: 175-179.

Laist, D.W. 1987. Overview of the biological effects of lost and discarded plastic debris in the marine environment. Marine Pollution Bulletin 18: 319-326.

Laist, D.W. 1997. Impacts of Marine Debris: Entanglement of marine life in marine debris including a comprehensive list of species with entanglement and ingestion records. In: Marine Debris: Sources, Impacts and Solutions (Ed. by J. Coe and D.B. Rogers). Springer Series on Environmental Management. Springer-Verlag, New York  
Thompson, R.C., Olsen, Y., Mitchell, R.P., Davis, A., Rowland, S.J., John, A.W.G., McGonigle, D. and Russell, A.E. 2004. Lost at sea: where is all the plastic?  Science 304: 838.

Marine Pollution: Noise

Balcomb, K.C. and Claridge,  D.E. 2001. A mass stranding of cetaceans caused by naval sonar in the Bahamas. Bahamas Journal of Science 8:1-12.

Engas, A., et al. 1993. Effects of seismic shooting on local abundance and catch rates of cod (Gadus morhua) and haddock (Melanogrammus aeglefinus). Canadian Journal of Fisheries and Aquatic Science 53: 2238-2249. 

Fernández, A., et al. 2004. Whales, sonar and decompression sickness. Nature 428: 1-2.

Jepson, P.D., et al.  2003. Gas-bubble lesions in stranded cetaceans: was sonar responsible for a spate of whale deaths after an Atlantic military exercise? Nature 425:575-576.
National Research Council. 2003. Effects of noise on marine mammals. In: Ocean Noise and Marine Mammals, pp. 83-108. National Academies Press, Washington DC. 192pp.
Simmonds, M., et al. 2003.  Oceans of noise. Whale and Dolphin Conservation Society, Chippenham. 
Fishing and Conservation

Chuenpagdee, R., et al. 2003. Shifting gears: assessing collateral impacts of fishing methods in US waters. Front. Ecol. Environ. 1:517-524.

Food and Agriculture Organisation of the United Nations. 2002. The State of World Fisheries and Aquaculture.  FAO Fisheries Department. FAO Rome.
Gewin, V. 2004. Troubled waters: the future of global fisheries.  PLoS Biol. 2:422-427.
Hutchings, J.A. 2000. Collapse and Recovery of Marine Fishes. Nature 406:882-885

Hutchings, J.A. 2004. Marine fish population collapses: consequences for recovery and extinction risk.  Bioscience 5: 297-309

Hutchings, J.A. 2004b. The cod that got away. Nature 428:889-89.

Jackson, J.B.,  et al.  2001. Historical Overfishing and the Recent Collapse of Coastal Ecosystems. Science 293:629-638 
Moore G. & Jennings. S. 2006. Commercial fishing: the wider ecological impacts. Blackwell Scientific.
Coral Conservation

Birkeland, C. 1997. Life and Death of Coral Reefs. International Thomson Publishing, Florence.

Pastorak, R. A., and Bilyard, G. R. 1985. Effects of sewage pollution on coral-reef communities. Marine Ecology Progress Series 21: 175-189. 

Russ, G.R. 1991. Coral reef fishers: effects and yields.  In: Ecology of Fishes on Coral Reefs.  (Ed. P. Sale), Academic Press, San Diego. 

National Action Plan to Conserve Coral Reefs. International Coral reef Taskforce: http://www.coralreef.gov/taskforce/pdf/CRTFAxnPlan9.pdf
NOAA Coral Reef conservation Program: http://www.coralreef.noaa.gov/
International Coral Reef Initiative: http://www.icriforum.org/
US Coral Reef Task Force: http://www.coralreef.gov/
Reef Environmental education Foundation: http://www.reef.org/
Reef Relief: http://www.reefrelief.org/
International Year of the Reef 1997: http://www.publicaffairs.noaa.gov/coral-reef.html/
International Year of the Reef 2008: http://www.iyor.org/
Turtle Conservation

Anonymous. 1990. Decline of the sea turtles: causes and prevention. Washington, DC: National Academy Press. 259 p. (Committee on Sea Turtle Conservation, Board on Biology, Commission on Life Sciences, Natural Research Council. 

Bjorndal, KA. (editor).  1979. Biology and conservation of sea turtles. Washington DC: Smithsonian Institution Press. 581 p. 

Troeng S, Drews C. 2004. Money talks economic aspects of marine turtle conservation. Gland, Switzerland: World Wildlife Fund for Nature. 64 p.

Whales, whaling and marine mammal conservation

Clapham, P. et al.  2003. Whaling as science. Bioscience 53: 210-212. 

Parsons, E.C.M., et al. 2006. It’s not just poor science – Japan’s “scientific” whaling may be a human health risk too. Marine Pollution Bulletin 52: 1118-1120.

Roman, J. & Palumbi, S. R. 2003. Whales before whaling in the North Atlantic. Science 301: 508 – 510.

International Whaling Commission: http://ww.iwcoffice.org/

Whale and Dolphin Conservation Society: http://www.wdcs.org/
Reeves et al. 2003. Dolphins, Whales and Porpoises: 2002-2010 Conservation Action Plan for the World's Cetaceans. http://iucn.org/dbtw-wpd/edocs/2003-009.pdf
Global Warming (i) general

Boykoff, M.T. and Boykoff, J.M. 2004. Balance as bias: global warming and the US prestige press. Global Environment Change 14: 125-130.
Emanuel, K. 2005. Increasing destructiveness of tropical cyclones over the past 30 years. Nature: in press.

Gore, A. 2006. An inconvenient truth. Rodale, New York.

Hansen, B., Østerhus, S., Quadfasel, D. and Turrell, W. 2004. Already the day after tomorrow? Science 305: 953-954

Karoly, D.J., et al. 2003. Detection of a human influence on North American climate. Science 302: 1200-1203

Kennedy, R.F. 2003. Crimes Against Nature. Rolling Stone Magazine.

International Climate Change Taskforce. 2005. Meeting the Climate Challenge: Recommendations of the International Climate Change Taskforce. The Institute for Public Policy Research, London. http://www.americanprogress.org/climate
International Panel on Climate Change 2007. Climate Change 2007: the Physical Basis. Report. http://www.ipcc.ch/SPM2feb07.pdf
Global Warming (ii) polar

Curran, M.A.J., et al. 2003.  Ice core evidence for Antarctic sea ice decline since the 1950s.  Science 302, 1203-1206.

Derocher, A.E., Lunn, N.J., and Stirling, I., 2004.  Polar bears in a warming climate.  Integr. Comp. Biol. 44, 163-176.

Kerr, R.A., 2004.  A bit of icy Antarctica is sliding toward the sea.  Science 305: 1897.

Kerr, R.A., 2004.  Signs for a warm, ice-free Arctic.  Science 305: 1693.

Leiserowitz. A.A. 2004. Before and After the Day after Tomorrow. A U.S. Study of Climate Change Risk Perception. Environment 46 (9): 22-37

Shepherd, A., et al. 2003.  Larsen Ice Shelf has progressively thinned.  Science 302, 856-858.

British Antarctic Survey, 2000.  The Antarctic ice sheet and rising sea levels.  Natural Environment Research Council, British Antarctic Survey 2004:   www.antarctica.ac.uk/KeyTopics/IceSheetSeaLevel
Chesapeake Bay
G. Carleton Ray & J. McCormick-Ray. 2004. Chesapeake Bay: estuarine alteration and restoration. In: Coastal-marine conservation: science and policy. Pp. 133-171. Blackwell Publishing.
Lipson, A.J. and Lippson, R.L. 1997. Life in the Chesapeake Day. 2nd Edition. John Hopkins Press, Baltimore.

Chesapeake Bay Foundation: www.cbf.org
Chesapeake Bay Program: www.chesapeakebay.net
Chesapeake Bay Commission: www.chesbay.state.va.us
Marine Protected Areas

Chandler, W.J., H. Gillelan. 2004.  The history and evolution of the National Marine Sanctuaries Act.  Env. Law Rev. 34: 10505-10565. 

Comment- Burdens of evidence and the benefits of marine reserves: putting Descartes before des horse? 2003. Envir. Conserv. 30 (2):97-103.

Walmsley, S.F., A.T. White.  2003.  Influence of social, management and enforcement factors on the long-term effects of marine sanctuaries.  Environ. Conserv. 30 (4): 388-407. 

Clarifying misconceptions about marine protected areas.  Fact Sheet.  http://www.mpa.gov/information_tools/pdf/Factsheets/mpamisconceptions2.pdf 11/25/2004
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Appendix 2 – Examination and Assignment Examples
Marine Conservation

Fall 2006

Test 1

October 2nd 2006
Time allowed 1 hr 15 minutes

Choose ONE essay topic from the following:

1) Describe the various ways in which human ‘waste’ can impact the marine environment? 

2) In addition to the impact on marine species, marine pollution can cause negative socio-economic impacts to humans – outline some of these impacts.

3) “Controlling marine pollution is impossible without first controlling land-based pollution” - to what extent is this true?

4) Discuss how big an environmental problem oil spills are in the marine environment and how you would address the issue. 

5) If you were a member of congress wanting to combat marine pollution in US coastal waters, describe the sort of action you would take or laws that you would try to get enacted.

6) Marine mammals are often called “indicators for the state of the marine environment” – discuss this label.

Include as much illustrating information and as many examples in your essay as relevant. Wherever possible you should cover scientific, socioeconomic and legal/ regulatory issues and factors in your essays.

Marine Conservation

Fall 2006

Test 2

November 13th 2005
Time allowed 1 hr 15 minutes

Choose ONE essay topic from the following:

1. Large marine vertebrates such as turtles, sharks or marine mammals are often referred to as flagship species for the marine environment, and that by conserving them, the larger marine environment is also conserved. Is this true? Give examples of larger issues addressed via flagship species conservation.

2. Compare the differences and similarities in threats faced by sharks and marine mammals, and the differences and similarities in trying to address these threats?

3. There are concerns that by the next century most of the world’s coral reefs would have disappeared? Do you think this would be likely? What impacts would the loss of these reefs have ecologically and economically?

4. “The International Whaling Commission is dysfunctional and obsolete!” Is this true? Or is the IWC playing a role in whale management ?

5. Are the world’s fish stocks in crisis? How could the situation be remedied – or is it too late?

6. Is global warming really a major problem? Or is it just a minor issue?

Include as much illustrating information and as many examples in your essay as relevant. Wherever possible you should cover scientific, socioeconomic and legal/ regulatory issues and factors in your essays.

MARINE  CONSERVATION

FINAL ASSESSMENT

INTRODUCTION

There have been several commissions and international meetings to discuss the problems and potential solutions for marine conservation in the US and around the world.

One suggestion has been the introduction of marine specific legislation i.e. and Oceans Act. 

TASK: Write a report on the concept of an Oceans Act for the US

1) In your opinion is such an Act, or similar, warranted?

2) If so, propose ways in which a new Act to address marine conservation problems in the US.

You should include:

a) general actions that an Oceans Act should introduce 

and/or

b) examples of specific issues that could be addressed on a topic of particular interest to you (specific actions to address coral or marine mammal conservation, or conservation in the Chesapeake, for example)
3) If you do not think an Oceans Act is warranted describe how existing marine management is addressing marine conservation issues.

· Papers should be written, as far as possible, in the style of the scientific journal (e.g. Conservation Biology, Aquatic Conservation)

· The assignment will be marked according to depth of knowledge and the level of understanding of issues involved as well as presentation

· The paper will account for 90 marks from a total course mark of 300

· The length of the report should be ~ 5,000 words
             Final submission date: December 13th 










