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Courses For Which The Course Is Intended: 

Biology, life science classes, environmental science, and science and technology in society classes.  
Types of Teaching/Learning Activities Employed in This Lesson: 

Students will research and debate the pros and cons of raising transgenic salmon in enclosed pens in Washington State.  Discussion will be held in a Town Hall meeting.

Categories That Best Describe This Lesson:

 Environmental issues, Role playing, 

Ethics/Values Issues Raised by This Lesson: 

Environmental values, community decision-making processes, economic considerations vs. ethical decisions.

Benchmarks Addressed: Washington EALR’s: 

1.1.3-E, 1.2.3-H, 1.2.2-I, 1.3.3-J, 2.1.3-E, 2.1.3-F, 3.1.3D, 3.1.3 E, 3.1.3 G, 3.1.3 H

Lesson Plan

Scenario:  F.N. Stein Aquaculture, Inc. has approached the Department of Agriculture to expand their production of transgenic Pacific salmon from indoor tanks to  enclosed outdoor pens in Hood Canal, Mason County, Washington.  Hood Canal offers an excellent site for aquaculture because of its close proximity to a major metropolitan area, yet still having the advantage of being secluded.  In addition, the area has a moderate climate and access to transportation hubs and processing centers.  The company offers the county increased tax revenue, creation of new jobs, and all at a minimal environmental impact.  Gail Scales, spokesperson for the F.N.Stein Company further emphasizes that aquaculture will benefit native salmon runs by reducing harvest pressures.  

The transgenic salmon eggs are pressure-treated.  This procedure results in infertile triploid adults.  Therefore, F.N.Stein salmon would not pose a treat to wild salmon runs in the unlikely event that an escape occurred. The Stein transgenic Pacific salmon contain genes from sockeye salmon which result in growth enhancement from six to eleven times the normal rates. This will provide a cheap and plentiful food source for the U.S. population and for international export. Transgenic  aquaculture is necessary to meet the demands of a burgeoning global population. 

The U.S.D.A. is hosting a Town Meeting to invite public comment on F.N.Stein’s application for a permit to build an outdoor aquaculture facility for transgenic Pacific salmon.  

Instructions:  
· Students will be divided into groups of 3-4

· Each group will receive an envelope containing a description of a role they will play in the upcoming Town Meeting

· Each group will choose a group leader, recorder, and spokesperson.

· They will discuss the issue and develop a position statement.

· The spokesperson will present their statement at the Town Meeting.

· Teacher will act as the facilitator representing the USDA which is sponsoring this event.

Stakeholders:

· F.N. Stein Company
· Bio-Luddites (Anti-technology)
· County Officials
· Commercial Fishing Industry
· Fisheries Biologists
· Hood Canal Land Owners
· F.I.S.H.  (Environmental)
· Consumers
· Sport Fishing Industry
· Tribal Representatives
Tasks:  

1. What values are important for your group to consider before forming a stance on this issue?

2. Determine your group’s position on the proposal to establish transgenic aquaculture in Hood Canal.  Create a statement representing your position on this situation.

3. List any town meeting participants who you feel would support or challenge your position.  Explicitly state your reasons.
4. Make a proposal to the USDA on how to proceed on this matter. Formulate your specific recommendations and major points to support your position.

Things to Consider:

· Should the genetic difference between natural and transgenic salmon affect your position?  Why or why not?
· We are, at this time, unsure as to the long-term consequences of gene alteration.  Should this be a factor in moving forward with genetic engineering?  Can you think of some possible safeguards to minimize this risk?
· In this situation, do you have any ethical responsibilities?  To whom?  Where do you draw the line when making this decision?
· We, as humans, consider ourselves stewards of the earth.  Is gene manipulation ethical stewardship?
Post Town Hall Memo Assignment

Write a one-page memo to the Director of the USDA after listening to all viewpoints expressed at the meeting.  What are the potential benefits?  What are the potential harms this proposal could cost?  Support your recommendations. 

Scoring Guide for Memo 100 points total

Conventions: 20

· Memo follows correct format

· Memo exhibits correct grammar and usage

Overview of Issue: 30

· Writer presents a clear overview of the issue

· Possible decisions are evaluated based on the pros and cons presented in the Town Hall discussion

· Main points of pro and con positions are summarized

Recommendations:  30

· Writer makes a clear recommendation to the Director of the USDA

· The assumptions/values that underlie the assumption are explicitly stated

· Writer elaborates on the reasons for the recommendation

Implications: 20

· Writer evaluates the long-term implications of the recommendation

· States the potential impact of the stakeholders

Extended Activities:

1. Have students write a 5-paragraph essay telling how their opinion has changed or solidified their stance on the transgenic salmon issue.  Provide details to support their position.

2. Have each group make a poster/placard to represent each stakeholder present.  This can be in the image of a fish or some other object that best represents the stakeholder’s view on the issue.

3. Enlist the help of your social science staff members and make this an interdisciplinary project. Focus on science content, policy making, communication skills, and problem solving.

4.  Consider this assignment an all-school activity.  Have each department cover those issues that pertain to their subject areas.  Consider an all-school presentation at the end of the project.

5. Extension of Task #2:  Write a concise position paper to give to the representative of the USDA at the Town Hall meeting.  Substantiate your points by citing research sources you have consulted.  Use the key points of this paper in your oral address at the meeting.

Roles for Stakeholders

F.N. Stein: You, Frank Stein, must find a new source of revenue for your company.  As  a representative of the company, you are firmly convinced that aquaculture of transgenic salmon is a necessity to meet growing food demands.  Additionally, you hope that mass production will relieve harvest pressure on the endangered local population.  You must minimize any potential dangers of your industry while stressing the social and economic benefits.

Anti-technology:  You, Gene Angst,  believe that all transgenic experiments are morally wrong.  The continued manipulation of genes can only result in an ecological disaster.  We do not and can not know enough about the long-term implications of this technology to ever morally employ it.  You are vigorously opposed to the aquaculture because you know that if the venture is profitable, further momentum will be gained by this morally bankrupt industry.  You must argue passionately and convincingly.

County Official: You, Monet Money, are concerned that Mason County has suffered a number of economic setbacks in recent years.  Over 5000 jobs have been lost due to bad times in the timber industry in the last five years.  Related business closures have resulted in a 30% decrease in county tax revenue.   The county sport fishing industry has also suffered due to reductions in the wild salmon runs.  F.N.Stein could potentially employ 250 people, and provide over $5 million in taxes per year.  The company also claims to reduce commercial fishing pressure on wild salmon populations, thereby improving runs in the county.

Commercial Fisheries Association: Ewell Ketchum, the representative of the commercial fishermen, have some concerns over the proposed fish farm.  Will this fish farm drive the salmon fishermen out of work?  These are people who have families dependent upon them and their livelihood.  What will happen to those communities that are supported primarily by salmon fishing?  Would this fish farm spell the end of these towns?  If an escape of farm salmon happens on a large scale will they consume resources that were used by other harvested fish? Will Puget Sound be free of fishermen and flooded with fish farms?

Fisheries Biologist: Austy Ichtyes, represents the Department of Wildlife.  The conversion of coastal ecosystems to aquaculture ponds has destroyed nursery areas that support ocean fisheries.  Fish farming has degraded coastal waters through discharge of nutrients and chemicals, and it has disrupted coastal ecosystems by the introduction of exotic species.  The ocean’s capacity to assimilate wastes and maintain viable fish populations has been challenged by aquaculture’s controlled growth.

Hood Canal Land Owners: You, Roger Mooreview, are concerned about the devaluation of your land as the pristine environment will now be tainted.  Sport fishing would no longer be an enjoyable experience as the area’s ecosystem is befouled. Will your secluded region be transformed to an industrial hub with ensuing traffic, noise, and pollution?

Environmentalist :  You, Minnie Minnow, are president of the environmental group FISH, Friends Involved in Salmon Habitat.  You are concerned about this proposal because it takes 3 lbs. of by-catch to produce one pound of farm fish.  In addition, the conversion of coastal ecosystems and subsequent depletion of nursery areas, as well as the increased problem of discharge of nutrients and chemical wastes are potential hazards.  You are also worried about how reliable the sterilization technique is; 99.9% isn’t good enough when millions of fish are involved.

Consumer:  You, Goodie Eaton, are concerned about how this food source will affect your body.  The term “genetically altered” brings up images of Dr. Jekyll and Mr. Hyde.  The possibility of a mutant fish dinner in unpalatable.  You are also leery that the only benefit is really aimed at the industry, not the consumer, and you are simply putting profit in the industry’s pocket and bad food in your belly.

Sport Fishermen: You, J.L. Hooker, are an avid angler.  Your father and grandfather fished for wild salmon.  You hope to spend many quality hours stalking the wild salmon with your children and grandchildren.  You fear that if transgenic salmon escape from the farm, they may disrupt the wild salmon life cycle.  Though not fast swimmers, B/A fish have Big Appetites.  How might this threaten wild populations?  Though not fertile (supposedly), Frankenfish are more robust and sexually attractive to native salmon.  How might this disrupt native life cycles?  Although commercial fishing might be reduced, should the large, slow fish manage to become established, they would take the sport out of fishing.  

Tribal Representatives: You, Jay Silver, represent the Suquamish Indian Tribe.  As a Native American, the salmon is an integral part of both your dietary and spiritual ways of life.  Performing religious ceremonies with salmon that did not come from “Great grandfather” is repugnant, and would be considered sacrilegious to all Native American brothers and sisters. Eating this salmon would also be considered an affront to Native American beliefs.  You are also concerned with wild salmon breeding with transgenic fish, eliminating the “natural” fish so essential to the Native American way of life.

More information:

Performance Standards For Safely Conducting Research With

Genetically Modified Fish And Shellfish.

http://www.isb.vt.edu/perfstands/psmain.html  1997



Scientists' Working Group on Biosafety. 

Manual for assessing ecological and human health effects of genetically engineered

organisms. 

http://www.Edmonds-Institute.org  1998.
FDA:  Transgenic Fish Developments:Are Transgenic Fish & Shellfish in Our Future?

http://www.fda.gov/cvm/biotechnology/shellfish/
Will transgenic fish be the first ag-biotech food producing animals? 

FDA Veterinarian XIV (III), Matheson J. 1999

http://www.fda.gov/cvm/fda/infores/fdavet/1999/may.htm
Contact Canada

Growth Enhancement Through Gene Transfer – Another Tool Available to the Aquaculture Industry.  Arnold Sutterlin, Aquabounty Farms, Fortune, PEI http://www.contactcanada.com/articles/article51.html
Contact Canada

Keeping your Fish up to date with Biotechnology  (Transgenic Salmon Egg suppliers)

http://www.contactcanada.com/articles/article44.html
Environmental Defense 

“ Something Fishy” ,  Dr. Rebecca Goldburg 

 http://www.environmentaldefense.org/pubs/reports/aquaculture/transgenic.html       

Aquaculture Canada `98, papers relating to work carried out at Aqua Bounty Farms. 

http://www.afprotein.com/aquaculture98.html
Environmental Risks In Using Gh Transgenic Atlantic Salmon And Rainbow Trout For Commercial Marine Production In Canada 

http://www.nbiap.vt.edu/brarg/brasym96/sutterlin96.htm
Scientific Background provided by AF Protein, Inc.  -- A development-stage biotechnology company with offices in the United States and Canada. Parent company of AquaBounty, Farms.

http://www.afprotein.com/science2.htm
Bioenergetics of growth hormone transgenic salmon (Salmo salar) reared under simulated aquaculture conditions. J.T. Cook1, A.M. Sutterlin2 and M. MacNiven1

http://www.bioatlantech.nb.ca/rv99/abstracts/sutterlin.htm
Salmon and Trout Association

Threat from GM Salmon, 11th April 2000

http://www.salmon-trout.org/newsgm.htm
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