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Course for which this lesson is intended:

A.P. Biology, during biotechnology unit

Objectives:

1.  The students will learn about transgenic salmon.

2.  The students will identify the stakeholders (those that have a vested interest in the issue), form groups, and present stakeholder views.

3.  The students will learn the arguments both for and against the harvesting of transgenic salmon.

4.  The students will come to their own conclusions and write a 1-2 page position paper.

EALR's:

The student understands that science and technology are human endeavors, interrelated to each other, to society, and to the workplace.

Lesson Overview:
1.  This lesson is ideally done immediately following a transformation lab, when the students are familiar with recombinant DNA techniques and the idea of transgenic organisms.  The students will read the article, "The Spawning of a New Era: GM Super Salmon and the Wisdom of Tinkering with Fish," either in class or for homework.  They will draw parallels with the transformation lab they have already completed.

2.  In groups of 3 or 4, the students will fill out the simple Decision Making Model sheet, identifying the ethical question, relevant information, and the stakeholders.

3.  Each group of students will be assigned a stakeholder.  Each group will present the point of view of their stakeholder in depth.  They will be trying to convince other stakeholders of their point of view.

5.  After hearing the positions of the other stakeholders, the students will write a 1-2 page position paper, making sure they support their position and address any arguments against it.

Method of Assessment:

Each student must have the DMM thoroughly completed.  It will be graded as one homework assignment.

Each student will write a 1-page paper, explaining their position and backing it up.  It will be graded based on cohesiveness of thought, support, and writing mechanics.

Article:

	The Spawning of a New Era:


GM Super Salmon and the Wisdom of Tinkering with Fish

	

	Illustration from The Fresh and Saltwater Fishes of the World by Edward C. Migdalski (Knopf, 1976)


This article is the third of a four-part series on biotechnology and its applications in humans, plants, and animals and the ethics and politics
of its use. —Ed.

Amidst the steady stream of controversy worldwide over the development of genetically modified organisms (GMOs), there arise occasional case studies that are easier for us to comprehend. We can understand the applications and the benefits of these GMOs, and it’s not too difficult to envision some dire consequences with their introduction. Such is the case with genetically engineered, or transgenic, salmon.

In secure tanks on an island off New Brunswick, Canada, an American company called Aqua Bounty Farms is cultivating Atlantic salmon modified to carry growth-enhancing genes from Pacific chinook salmon. The transgenic Atlantic salmon grow at an astounding rate, reaching maturity—or market size—in 18 months, at least twice as fast as regular salmon. At maturity, transgenic salmon look and taste the same as their natural counterparts, which is one reason why A/F Protein, the biotech parent company of Aqua Bounty Farms, reportedly already has orders for 15 million GM salmon eggs. Aqua Bounty Farms has applied to the U.S. Food and Drug Administration (FDA) for permission to market these salmon, and if the application is approved, these super salmon would be the first transgenic animals approved in the U.S. for commercial use and human consumption.

The possibility of this fish entering the marketplace, and maybe the waterways, brings up questions similar to those we ask of any genetically modified plant or animal: Do we really need it and is it safe?

Case study: transgenic salmon

For Americans, who seem to have an increasing appetite for fish in general and salmon in particular, the development of GM salmon could translate to increased production and lower market prices without a further strain on wild salmon stocks. For consumers worldwide, other GM fish, such as carp, could be one piece of a targeted effort to use biotechnology to help alleviate hunger. Research is under way across the globe to genetically modify some 30 aquatic species, from carp to crayfish, salmon to shrimp. The People’s Republic of China already has approved two species of transgenic carp. Cuba is raising biotech talapia—a staple fish from the Nile River basin in Africa—and is considering a proposal for its commercial use.

"Salmon are getting all the attention because they’re the first application in the United States and the U.S. is at the headwaters of the development and promulgation of biotechnology," says University fisheries and conservation biology professor Anne Kapuscinski, one of the world’s experts on risk management of GMOs.

It’s what could happen downstream—or down the road a few years—that concerns Kapuscinski. It also alarms opponents of these so-called "Frankenfish." Wild salmon numbers, both Atlantic and Pacific, have been declining for years. Natural Atlantic salmon populations in North America have shrunk from 1.5 million 30 years ago, to about 350,000 today. And the federal government recently listed salmon populations in eight rivers in Maine as endangered.

This decline has given rise to a marked increase in salmon farming on both coasts, with Atlantic salmon also being raised across the country in Washington and British Columbia. These conventionally farmed, nontransgenic salmon are grown in floating cages in shallow coastal waters and they escape by the millions and find their way to salmon streams. In Washington state, there is concern about the effects of escaping Atlantic salmon on already dwindling Pacific salmon numbers. "Given the fact that so much fish biodiversity is in trouble already, I don’t think that it’s wise to add another ecological risk to the beleaguered wild salmon populations," Kapuscinski says.

Effects on ecosystem

What would happen if transgenic salmon escaped into the wild remains a mystery. Proponents of the GM fish note that it is relatively simple to create sterile salmon. If GM eggs are subjected to a heat or pressure shock shortly after fertilization, their chromosomes are altered. The fish do not develop normal sexual characteristics and the females are sterile.

But the sterilization techniques are not 100 percent effective, which confines GM salmon producers to two seemingly safe options: keeping the fish in a controlled environment, i.e., closed tanks on land rather than floating cages; or testing each and every fish to assure sterility. What if a fertile, transgenic fish were to slip through the net, so to speak, and breed with its wild counterpart as farm-raised salmon regularly do? One study projects some startling outcomes.

Two scientists from Purdue University, William Muir and Richard Howard, conducted experiments with GM medaka—a fast-breeding Japanese fish. They found that male medaka, which are larger than average, are four times more successful in breeding. Transgenic male medaka, which are larger still, are up to seven times more successful in breeding. But they also found that the offspring of transgenic males had a low survival rate.

Then the researchers plugged their results into a computer model to see what might happen if 60 transgenic male medaka were introduced into a population of 60,000 wild medaka. The wild female medaka, looking through big-is-better goggles, naturally sees the larger transgenic male as the more attractive mate. But looks, in this case, are deceiving, because even though the transgenic male is bigger and mates better, his offspring die sooner than those of his smaller, wild counterpart. In just 40 generations, the whole of the species is driven to extinction.

This weakness in the transgenic male medaka is what Muir and Howard dubbed the "Trojan gene effect"— hidden inside an attractive package is the gene that can destroy an entire population. And, says Muir, "The Trojan gene hypothesis is a very real possibility."

Looking toward the future 

Although passionate about safety in biotechnology, Kaspuscinski, like many of her colleagues, recognizes that GMOs are here to stay and aren’t necessarily inherently evil. "There could be some contexts where genetically engineered fish would be a good thing," she says, but adds that there should never be "adverse effects that can be avoided."

Kapuscinski is part of the USDA Advisory Committee on Agricultural Biotechnology, charged with advising U.S. agriculture secretary Dan Glickman on policies related to ag biotechnology. She’s also director of the Institute for Social, Economic, and Ecological Sustainability (ISEES), which is housed at the University of Minnesota. ISEES brings together scholars, practitioners, and other interested parties to analyze all types of issues regarding sustainability.

In all of Kapuscinski’s roles, she’s been attempting to "step out of the lab to fully participate in the ‘agora.’" Agora is a Greek word that translates to a gathering place or an assembly. Kapuscinski prefers a different definition: "the public space in which science meets the public and the public speaks back to science." She feels this conversation has been a missing link in the development of bioengineering to date; that public opinion has been unsolicited, if not ignored, and the result has been fervent accusations based on an underlying sense of mistrust. Kapuscinski’s goal has been "to find a scientifically credible and socially accepted (trusted) way to achieve ecological and human health safety of GMOs."

A new model for safety 

Recently, Kapuscinski and her colleagues learned "to turn the preoccupation with ‘risk’ on its head and to focus instead on safety first." Through a leading safety engineer in the aerospace industry, she came to appreciate that in aerospace engineering, as in auto engineering, a preoccupation with safety permeates the entire process, from blueprint to performance and maintenance. "Safety thinking has improved in the training of company safety engineers, FAA certification of safety engineers, and government auditing of company compliance with rigorous industry safety standards," she says.

Kapuscinski is now passionate about developing the idea of an industry-led GMO safety development process that would request input from consumers, public interest groups, government, and academics alike. The key is "industry-led." "The [biotech] industry would become its own harshest critic," Kapuscinski says. Safety would permeate every level of thinking, from deciding which gene constructs to use in genetic engineering to determining how to best test for harm to humans or the environment. "And with government oversight maintaining the motivation for safety programs to remain scientifically reliable, responsible, and responsive," she adds.

Toward that goal, ISEES is coordinating a two-day workshop in early March entitled "Safety First: Active Governance of Genetic Engineering for Environment and Human Health Worldwide." The first day will focus on learning about safety first movements in other industries, while the second day will examine what each of the concerned groups—industry, government, consumers, public interest organizations, and media—can do "to produce scientifically and socially robust safety governance of genetic engineering."

Kapuscinski is also helping bring this new model of safety thinking to the classroom. "I think that the public university should be one of the sites of the agora," she says. She’ll coteach a graduate class this spring. Her students will attend the March workshop and the February sesquicentennial event, "Governing GMOs: Developing Policy in the Face of Scientific and Public Debate." They will also be expected to participate in a community GMO governance activity during the second half of the course. Says Kapuscinski, "This is an opportunity for students to not only learn about the issues and the science of genetic engineering, but also contribute to helping shape a proactive approach to solve a major social dilemma."

Few would question that this social dilemma exists. The science is already in place to deliver GM salmon to our dinner plates before the next walleye opener. The question is, in the absence of industry-driven standards, is there enough of a safety net in place to warrant taking any chances? That’s now up to the FDA to decide. And even though the salmon controversy seems worlds away from the shores of Mille Lacs Lake, it doesn’t take much extrapolation to bring it closer to home. "These gene transfer techniques—you could easily apply them to Minnesota species and panfish," Kapuscinski says, "but the only application that would be accepted [here] would be in indoor research systems." Maybe attitudes will change. Anyone ready for super crappies?

—Rick Moore

Contact Rick at moore112@umn.edu
Stakeholder: Alexandra Morton, Marine Biologist for Raincoast Research Society, an independent citizen watchdog agency on the British Columbia Pacific Coast

Key Quote: “If we don’t do anything about the salmon farms in the Broughton Archipelago, we’re definitely going to loose the wild salmon there completely.”

Position: After three years of extensive data collection on the sea lice infestation of wild salmon in the Broughton Archipelago Morton reported that her research group had found, in 2003, 3 cases of sea lice in samples of 1,018 juvenile salmon 50 miles outside of the Broughton Archipelago. Within the Broughton Archipelago, where there are 28 Atlantic salmon farms, they found 4,338 of this species of sea louse on 1,138 salmon. This is 1,000-fold difference. This study shows a potentially lethal level if infection in 90% of the wild juvenile salmon population.

Source: Canadian Journal of Fisheries and Aquatic Sciences, 28 April 2004

Stakeholder: Jerry Johnson, British Columbian fishermen who supplies fish meal (feed) processing plants with unregulated bottom fish he catches off the West Vancouver Island coast.

Key Quote: “If fisherman from my hometown didn’t have the fish farms to supply our junk fish catches to the town would have disappeared ten years ago.”
Position: When stocks of halibut started declining dramatically fifteen years ago, the arrival of fish farms was warmly received by fisherman of our town’s fishing fleet. We were rigged to catch bottom fish and there was suddenly a demand for bottom fish that in the past were not saleable for direct human consumption. Fish meal feed for the farm raised salmon suddenly made fish that had no value, a cash replacement for the halibut we could no longer depend on for an income.
Source(s): Vancouver Sun, 2/19/04
Stakeholder: Michael Wick, fourth generation (wild salmon) commercial fisherman in the Broughton Archipelago

Key Quote: “The archipelago’s wild salmon are the corporate farmed salmon’s competitor. It is not in the best interest of salmon farmers to try to protect wild salmon.”

Position: Escaped farm salmon are now competing heavily with the wild salmon for food and habitat in the Broughton Archipelago. Scientists say that over a million Atlantic farmed salmon have escaped from salmon farms in Washington and British Columbia. Escapees have been found all along the Pacific coast all the way up into Alaska where salmon farming has never been legal.
Source(s): www.bcsalmon.ca.org
Stakeholder: Dr. John Easton, Chief Analysts for the Suzuki Foundation of Environmental Studies, Vancouver, British Columbia 

Key Quote: “Our research found that farm raised salmon and the ground fish they were fed appeared to have a much higher level of contamination with respect  to PCBs, organochlorine pesticides and  other highly toxic pollutants compared to wild salmon in the same area, the Broughton Archipelago.”

Position: Farm raised salmon from the Broughton Archipelago has 16 times the major pollutants (see above) that wild salmon from the same area have. The archipelago’s farm raised salmon have 4 times the levels of PCBs found in British Columbia beef tested and 3.4 times the PCBs found in other local (Broughton Archipelago) fish tested. Our foundation is recommending consumers eat no more than 8 oz serving of this salmon a month or as an alternative wild salmon. Our studies also found that fishmeal feed was highly contaminated with fat soluble PCBs and the farm salmon being fatter than the wild salmon store very large amounts of the PCBs.
Source: www.davidsuzuki.org
Stakeholder: Chief Stewart Phillip, President of British Columbia Indian Chiefs

Key Quote:  “How can we exercise our Aboriginal Right to fish if there are no wild salmon to catch?”
Position: The British Columbia Chiefs are asking that all Broughton Archipelago salmon farms be closed down no latter than February 16th, 2003. This date is based on the recommendation of the Canadian government’s own independent scientific advisory board, the Pacific Fisheries Resource Conservation Council. The Council stated that in order to save the last remaining wild salmon runs, salmon fish farms must be closed for a minimum six-week span before the wild pink salmon smolts leave their rivers for migration to the open sea in April. This will insure minimal infestation of sea lice to immature fish. 

Source(s): www.manager@ubcic.bc.ca
Stakeholder: Charles Santerre, Associate Professor of Foods and Nutrition, University of British Columbia 
Key Quote: “The cancer risk from eating large amounts of salmon is significantly lower than the risk of developing heart disease from not eating generous amounts of the fish.”
Position: The article “Global Assessment of Organic Contamination in Farmed Salmon” (“Science” 1/9/04) shows that farm-raised salmon is very low in contaminates and meets or exceeds standards established by the US Food and Drug Administration and the World Health Organization. Santerre recommends farmed-raised salmon for pregnant and nursing mothers as ideal source of nutrients for a developing fetus and infant.

Source(s): santerre@ubc.edu  
Stakeholder: Laurie Jensen, President of Positive Aquaculture Awareness (a group that promotes British Columbia’s $300 million dollar fish-farming business for salmon farmers) 
Key Quote:  “Alexandra Morton’s work shows that where you have salmon farms, you have more sea lice. But sea lice are natural in the environment. The question is what is the source?”

Position: Only two infestations of sea lice have been documented before now, in 1962 and in 1974, both occurred before salmon farms existed in the Broughton Archipelago. Obviously salmon farms are not the only reason for sea lice infestation of Pacific salmon. There is no study published showing a cause and effect relationship between sea lice on wild and farmed salmon. All the scientific studies are circumstantial.

Source: Vancouver Sun, 3 March 2004 
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Unit Title

What is the Most Ethical Way to Acquire and Distribute Fish as a Source of Food

Lesson Title:  Fish Consumption and Environmental Justice
Overview

When aquatic ecosystems are compromised, what is the responsibility of government/s to address the environmental justice issues raised?  Prevention, reduction, cleanup and restoration in light of existing environmental laws must be addressed.  In the United States, unlike other regions of the world, there are particular legal and political status groups to be considered.  What are the impacts of contaminated and depleted aquatic ecosystems on communities of color, low-income communities, tribes, and other indigenous peoples?  For example, American Indian tribes’ and Alaska Native villages’ have unique status as sovereign governments, which pose additional issues within the perimeters of the United States of America.  How does contamination and depletion of aquatic ecosystems and all of their components, including fish, shellfish, marine invertebrates, aquatic plants, and wildlife impact the affected communities and tribes?

Major Concepts

Fish is a major source of food for many populations of the world and within the United States.  People in specific populations are reliant on fish as their primary source of nutrition, yet many waters, and consequently, the fish, are contaminated with high levels of toxic chemicals. The government should be advised and recommendations made to improve the quality, quantity, and integrity of aquatic ecosystems in order to protect the health and safety of people consuming or using specifically fish, as well as aquatic plants, and wildlife?

Objectives

After completing this lesson, students will 

- understand that many primary food sources from aquatic environments contain          

   excessive levels of contaminants

- explore ways to prevent and reduce the generation and release of those contaminants

   in the waters and air that pose the greatest risk of harm to human health and aquatic

   resources

- recognize bioaccumulative toxins such as mercury, dioxins, and PCBs (polychlorinated

   biphenyls and other toxic chemicals

- explore methods of clean up and restore aquatic ecosystems contaminated by pollutants

- understand that people are exposed to contaminants by eating them

- demonstrate that people can protect themselves from harmful chemicals by environ-

   mental protections

Authors of Lesson – Fish Consumption and Environmental Justice
Marcella Gulick

Chris Wear

Courses for which the lesson is intended

Special Education Biology and Environmental Science, 9 – 12

National Standards or Washington State EALR’s

1.3.10

Understand that in ecosystems, substances such as air, water, nutrients, and the chemicals in food are continually recycled and that an organism’s ability to survive is influenced by the availability of these substances, the environment, and other life forms.

2.1.5

Understand how to research, interpret and defend scientific investigations, conclusions, or arguments.

2.2.1

Analyze and explain why curiosity, honesty, openness, and skepticism are integral to scientific inquiry.

2.2.4

Analyze and evaluate the quality and standards of investigative designs, processes, and procedures.

2.2.5

Understand how science involves testing, revising, and occasionally discarding theories, how inquiry and investigations lead to better understanding of the natural world, and why inquiry cannot lead to absolute truth.

3.1.3

Evaluate the possible constraints, applications, and consequences of solutions to a problem or challenge

3.2.1  

Analyze how scientific knowledge and technological advances discovered and developed by individuals and communities in all cultures of the world contribute to changes in societies.

Background Information

It is critical to understand the importance of having healthy aquatic ecosystems to address issues of environmental justice.  There are various backgrounds and perspectives of the various individuals, communities, tribes, and peoples affected by those aquatic ecosystems which are contaminated and depleted.  Communities of color, low-income communities, tribes, and other indigenous peoples depend on healthy aquatic ecosystems and the fish, aquatic plants, and wildlife that these ecosystems support.  While there are important differences among these various affected groups, their members generally depend on the fish, aquatic plants, and wildlife to a greater extent and in different ways than does the general population.  These resources are consumed and used to meet nutritional and economic needs.  For some groups, they are also consumed or used for cultural, traditional, or religious purposes.  For members of these groups, the conventional understandings of the “health benefits” or “economic benefits” of catching, harvesting, preparing, and eating fish, aquatic plants, and wildlife do not adequately capture the significant value these practices have in their lives and the life of their culture.  The harms caused by degradation of aquatic habitats and depletion of fisheries, moreover, do not only affect the present generation.  They take their toll on the future generations and on the transfer of knowledge from one generation to the next (e.g., ecological knowledge, customs, and traditions surrounding harvest, preparation and consumption of aquatic resources).

Many of the rivers, streams, bayous, bays, lakes, wetlands, and estuaries that support these resources on which communities and tribes depend have become contaminated and depleted.  Contamination is causing the communities” and tribes” everyday practices, their ways of living, to serve as a source of exposure to substances toxic to humans and other living things.  The depletion of aquatic environments and resources also threatens these groups’ subsistence, economic, cultural, traditional, and religious practices.  Aquatic ecosystems are contaminated with mercury, PCBs, dioxins, DDT and other pesticides, lead and other metals, sediments, fecal coliform and other bacterial and viral contaminants – in short, a host of toxins, most of which are particularly troubling because they persist in the environment for great lengths of time and because they bioaccumulate in the tissues of fish, aquatic plants, and wildlife, existing in greater quantities higher up the food chain.

For many communities of color, low-income communities, tribes, and other indigenous peoples, there are no real alternatives to eating and using fish, aquatic plants, and wildlife.  For many members of these groups it is entirely impractical to “switch” to “substitutes” when the fish and other resources on which they rely have become contaminated.  There are numerous and often insurmountable obstacles to seeking alternatives (e.g., fishing “elsewhere,” throwing back “undesirable” species of fish, adopting different preparation methods, or substituting beef, chicken or tofu).  For some, not fishing and not eating fish are unimaginable for cultural, traditional, or religious reasons.  For the fishing peoples of the Pacific Northwest, for example, fish and fishing are necessary for survival as a people, they are vital as a matter of cultural flourishing and self-determination.

When health and environmental agencies respond to contamination and its impacts, they typically employ one or both of two general strategies: risk avoidance, whereby risk-bearers are encouraged or required to change the practices that expose them to contamination (e.g., through fish consumption advisories, directed to those who eat fish) or risk reduction, whereby risk-producers are required to cleanup, reduce, or prevent contamination (e.g., through water quality standards, applied to industrial sources that  discharge contaminants into surrounding waters).  In either event, agencies rely on assumptions about fish consumption rates, practices, and needs that reflect the circumstances of the general population, but often are not reflective enough of the circumstances of affected communities and tribes.  Agencies’ approaches to risk assessment, risk management, and risk communication similarly fall short of taking into account that affected groups consume and use fish, aquatic plants, and wildlife in different cultural, traditional, religious, historical, economic, and legal contexts than the “average American.”  

These observations have policy implications that are to be discussed within the context of a case study outside of the United States, known as Minamata Disease.

(Background excerpt from Fish Consumption and Environmental Justice, A Report developed from the National Environmental Justice Advisory Council Meeting of December 3-6, 2001)

Materials List

CD-ROM, computers, overhead projector, Item/Index Cards, science notebook, food coloring, 12 samples of things made of possible pollutants, 50-mL graduated cylinder, 50 mL of purified water, 50-mL or larger glass jar with a lid, Questions for Case Studies,

1 copy of Case Study, Minamata Disease, 1 small jar containing mystery chemical from previous lesson, 1 eyedropper, 1 pair safety glasses, 1 pair gloves, 1 resealable plastic sandwich bag containing radish seeds, 1 copy of Master 2.2, Making Solutions for Toxicity Testing, 3 1,000-mL beakers or 3 large jars of the same size, each containing 500 mL of water, 1 piece of white poster board to use as a backdrop for the demonstration, 1 beaker containing 250 mL of water (optional), 3 copies of Master 2.2, Making Solutions for Toxicity Testing, 3 copies of Master 2.3, Toxicity Testing on Seeds, 3 pairs of safety glasses, 3 pairs of latex gloves, 1 100-mL beaker filled with 50 mL of a chemical; see Preparation for Activity 3, 1 permanent marker, length of making tape, 6 50-mL beakers, 1 10 –mL graduated cylinder, 100 mL of purified water in a beaker, 6 resealable plastic sandwich bags, 12 paper napkins or paper towels, 60 radish seeds in a resealable plastic sandwich bag, 1 tray, bags of seeds treated with chemicals from Activity 3, 1 copy of Master 2.3, Toxicity Testing on Seeds, from Activity 3, CD-Rom version of data from Day 2, For Extenstion Activities - access to the World Wide Web, materials for designing visual poster

 Guide to what will be done in the classroom, and when, including integration of the decision-making model

1. 

Activity 

Students are divided into groups and each group is given a brainstorming topic on one of the following subjects:



Pollution & Contaminants

                        Fish & Aquatic Ecosystems

                        Culture & Food

Student data is synthesized for understanding. 

Key vocabulary for unit is introduced.

2.  

Activity

Teacher has collected various items found in the environment that are potential pollutants.

Teacher has prepared Item Cards and folded them in half to make tent cards.  Cards are placed on the materials table with things made that are possible pollutants.

· contains pollutants

· does not contain pollutants

· naturally occurring

· toxic

· nontoxic

· good

· bad

Students place items in designated categories and discuss their reasons for their selections.

3.

Activity

Direct students’ attention to three large beakers of water.  Let students know that each beaker holds exactly the same amount of water as the other two.  As the students watch, use the eyedropper to add

· 1 drop of mystery chemical into Beaker #1,

· 4 drops into Beaker #2, and

· 16 drops into Beaker #3.

Gently swirl or stir each beaker until the drops of mystery chemical are totally distributed in the water.  Ask students to tell you what they can observe.

Students will observe that the water in the three beakers has turned a shade of blue.  In Beaker #1, the color of the water is a very pale blue.  In Beaker #2, the water is a darker blue.  In Beaker #3, the water is the deepest blue.

Suggest that the beakers of water represent human bodies.  Ask students to tell you what they know about the relative sizes of the three “bodies.”  Once they recognize that all the bodies are the same size, discuss the added chemicals using questions such as this:

If we found that the mystery chemical is harmful or highly toxic to people, which one of these beakers would you rather be right now and why?

Are you sure that the amount of chemical in Beaker #2 is enough to cause harm?  Is there enough in Beaker #3 to cause harm?

4.

Activity

Using overhead projector, Power-Point presentation, or hand-outs, teacher instructs students on the background information involved in the lesson of Fish Consumption and Environmental Justice.   

Teachers and students discuss the issues involved regarding pollution, contaminants, fish, aquatic ecosystems, cultures and food.  Students take notes and record in their science journals.

5. 

Activity

Students read Case Study:  Minamata Disease. (see attached)

Students divide into groups and complete the Decision Making Model.  (see attached)

Students regroup and report their findings through and discussion and turn in their completed worksheets.

6.

Culminating Activity

Students participate in The Seed Investigation (NIH Curriculum Supplement Series, Chemicals, the Environment, and You, Explorations in Science and Human Health, pages 50-58, Activity 2, see attached) 

Possible extended activities

1.

Activity

Write a research paper with a minimum of five references on one or more of the following:

                        Pollution & Contaminants

                        Fish & Aquatic Ecosystems

                        Culture & Food

2.

Activity

Write a letter to your congress person telling them about what you have been studying in this unit expressing your thoughts and concerns.  Send a copy of your letter to the local newspaper.

3.

Activity

Research government sources and agencies that will provide information for communities  particularly prone to environmental harm due to their dependence on subsistence fishing.

4.

Activity

Prepare a notebook on cultures that use fish as their primary source of nutrition.  Provide illustrations and written background on each entry.

5.

Activity

Research a primary fish-eating culture or a case study and create a comic book story illustrating the importance of fishing to the culture and the implications of contamination upon the culture.

Methods of Assessment

1.

Assessment

Decision Making Model Handout turned in for a grade.

2. 

Assessment

Evaluative Short Answer Essay Exam.

3.

Journal Entries

The Plant Seed Investigation

4.

Evaluative Essay on Process and Results of The Plant Seed Investigation

5.

Assessment

Visual Poster on relevant topic covered in the lesson, e.g., aquatic ecosystems, common environmental pollutants, cultural impacts, fish cycles.

Present to class.

List of helpful resources/references

http://www.nih.gov/
http://www.epa.gov
http://www.seattlepi.nwsource.com
http://www.seattle.gov
http://www.1.umn.edu
http://www.healthcastle.com
http://www.alaskaseafood.org
http://www.dietfacts.com
http://archive.greenpeace.org
http://pirg.org
http://www.ucsusa.org
http://www.facingthefuture.org
ETHICAL WAYS TO ACQUIRE AND DISTRIBUTE FISH AS A FOOD SOURCE

IMPACTS OF HUMAN ACTIVITIES ON FISH HABITAT

Author: Deborah DiMichele

Team Members: Chris. Marcella, Travis, Will, Patrick

Overview


This lesson is designed to be used in grades 6-10 in Physical Science, Biology, Geography, Life Science, Environmental Science, Social Studies and Ethics Classes. The objectives are to provide background information by answering the questions listed below, describe an activity to do with the class and provide students with information on actions that they can take to improve Pacific Salmon habitat in Washington State.

EALR’s addressed in this lesson are: Science 1.2, 2.1, 2.2, 3.2 Geography 2.1, 3.1, 3.2 Social Studies-Skills 1.1a, 1.1d, 1.1f, 2.1, 2.1a, 2.1b, 3.1, 3.1a, 3.1b, 3.1c, 3.1d, 3.1e, 3.1f

Questions:

What is habitat?

What habitat or habitats are specific to Pacific Salmon?

What human activities have an effect on that habitat?

What steps need to be taken to improve or restore Pacific Salmon habitat in rivers and streams?

Who are the stakeholders in the maintenance of Pacific Salmon habitat? 

What is habitat?


Habitat is what plants and animals call “home.” For a specific animal or plant it consists of the elements that it needs to survive. These elements are tied to temperature, water, soil, sunlight, source of food, refuge from predator and places to reproduce. 

Sources:

 Washington Department of Fish and Wildlife:  www.wdfw.wa.gov/habitat
What habitat or habitats are specific to Pacific Salmon?


Habitat for the Pacific Salmon is a complex affair. Salmon, throughout their lives, live in three distinct environments; freshwater rivers and streams, estuaries and ocean. Freshwater habitats are mainly used for spawning, incubation and juvenile rearing; estuaries are where juveniles put on critical rapid growth and make adjustments necessary to the transition between fresh and saline waters; and the ocean is where adult salmon live and feed and put on most of their body mass. Since salmon are important in the transport of energy and nutrients between the ocean, estuaries, and freshwater environments they play a vital role in the ecology of many aquatic and terrestrial consumers, and indirectly affect the entire food web.

Sources:  

Washington Department of Fish and Wildlife: http://wdfw.wa.gov/hab/salmonwild
http://thecontentwell.com/Fish_Game/Trout/Trout_Habitat.html
What human activities have an effect on Pacific Salmon habitat?


There are a variety of human activities that effect salmon habitat in the oceans and estuaries. They include commercial fishing; sport fishing, transport of goods and people on the oceans and waterways, sewage treatment plants and harvesting of products other than fish. In addition to the above, human activities that affect freshwater rivers and streams are: farming (runoff from fecal material from pastures, pesticides and fertilizers); siltation (from agriculture, urban runoff, construction and forestry); habitat alterations (from flow regulation, logging, and land-clearing); and flow alterations (from dams, dredging, channelization and irrigation). Siltation which is caused by increased erosion due to development of the land around stream and riverbeds is one of the greatest threats to salmon habitat.

Sources:

Environmental Protection Agency:

www.epa.gov
What steps need to be taken to restore and maintain Pacific Salmon habitat around freshwater rivers and streams?

• Protecting and restoring habitat;
• Restoring fish access to critical habitat;
• Restoring adequate water flows;
• Improving freshwater and marine survival;
• Providing information for fisheries management;
• Employing selective harvesting methods; and,
• Education.

Source:

Pacific Salmon Foundation: www.psf.ca/home.html
Who are the stakeholders in the maintenance of Pacific Salmon habitat?

List of Stakeholders

Recreational Fishermen- want salmon to be plentiful so they can fish.

Commercial Fishermen- want to make money on salmon by catching and selling them.

Developers- want to develop land for homes and industry

Department of Transportation- wants to build roads, bridges etc. so people can get to work and recreational areas.

Consumers- want to be able to buy salmon, want to have electricity, want to have homes, stores and workplaces.

Hydroelectric power plants- want to keep dams operating at maximum power to supply unlimited electricity to consumers.

Sewage treatment plants- need places to release the outflow from sewage treatment.

Farmers- want to grow crops and graze animals and runoff can pollute rivers.

Loggers- want to log forests around streams and rivers.

Activity

Fishing for the Future

Source:

www.facingthefuture.org

This activity demonstrates, in a simple and concrete way, what can occur when each stakeholder in any given scenario acts in his or her own interest, regardless of the consequences to the group as a whole. Each group of approximately 4 students is given a bowl of M&M’s and a straw. They are then asked to fish for the M&M’s with the straw (it is difficult but possible). After a set time, where they must get at least 2 “fish” each to survive they are asked to stop. One can have them “fish” with their hands behind their backs first and then hold the straw and then use a spoon to simulate increasing technology and sophistication in “fishing” practices.


When the time is up, for every “fish” left in the bowl, another one is added. If no “fish” are left, then that bowl or “ocean” is fished out and the participants that are still “alive” must go to another bowl. This activity simulates what happens when successful populations get more efficient at food gathering, use up their own resources and migrate to other areas. At the beginning of the activity participants aren’t told that they can migrate to other bowls. The results of the migration and the ensuing arguments over the bowls with “fish”, graphically demonstrates to the students what happens when one population, out of necessity, “invades” the territory of another. Go to the web site listed above to get complete instructions on playing the game.


After playing this game the students can be asked specific questions to relate it to salmon habitat in the Pacific Northwest.

Discussion Questions and Extension Activities

1. Look at the list of stakeholders involved in the habitat of the Pacific Northwest Salmon. Choose one stakeholder and pretend that you are that person. What role do you play in salmon habitat and what are the values that you are trying to preserve or uphold? Write one page.

2. What is missing in the game of Fishing for the Future? (effects of degradation of habitat)

3. Given that salmon are a finite resource, besides using sustainable fishing practices, what can be done to insure that the salmon population remains plentiful and healthy?

4. Research one of the following web sites (or any others you locate) to find out what you, personally, can do to help improve salmon habitat and write a one page report on why you chose that particular activity.

www.psf.ca/home.html Pacific Salmon Foundation

http://dnr.metrokc.gov has many web sites that tell you about different projects citizens can get involved with like monitoring stream bugs!

http://wdfw.wa.gov/habitat.htm click on Restoring the Watershed to get a citizen’s guide to river and stream bank restoration.

5. Read one of the following articles and write a paper comparing two sides of the argument and conclude with your own opinion on how to reconcile the needs of a growing human population with the maintenance of a healthy habitat for salmon.

“Empowering Species” by Charles C. Mann and Mark L. Plummer

http://www.theatlantic.com/politics/environ/species.htm
“Saving Salmon, or Seattle?” by James Fallows

http://www.theatlantic.com/issues/2000/10/fallows.htm
“Seattlites look to save energy – and fish, too” by Brad Knickerbocker

http://csmonitor.com
Questions and Responses

1.  

How should government agencies improve the quality, quantity, and integrity of our Nation’s aquatic ecosystems in order to protect the health and safety of people consuming or using fish, aquatic plants, and wildlife?

2. 

Why are fish, aquatic plants, and wildlife important food sources for economic reasons?

3.

Why are fish a healthful source of dietary protein and other nutrients for humans?

4.

Explain the reasons fish are consumed or used for food for cultural, traditional, or religious purposes?

5.

Describe the impacts of harms done by the degradation of aquatic habitats and the depletion of fisheries.

6. 

Why are indigenous peoples, communities of color, low-income communities, tribes, or other indigenous peoples more likely to be vulnerable to contaminated fish supplies?

7.  

How are the health of humans and the health of aquatic ecosystems intimately related?

8. 

How do toxic chemicals and other contaminants contribute to the depletion of aquatic resources.

9.  

Describe the primary routes by which humans are exposed to many toxic contaminants.

10.  

Describe the inequalities in health and environmental agencies assuming all humans are similarly able to turn to fish substitutes.

Travis Hunt

Student Instructions:

What is the most ethical way to acquire and distribute fish as a source of food?

GMOs and Sustainability

Article One: “Mendocino County Ordinance Prohibiting Growing of Genetically Modified Organisms”.


Recently, a county in California passed legislation to prevent the use of GMOs within their boundaries.  Determine who are the stakeholders, and represent each of their interests in a group.  Using the ethical problem-solving skills learned, determine if this is an ethical ordinance.  

· What stakeholders may have most supported or resisted the legislation?

· Different student groups may have arrived at different conclusions.  Was there a connection between findings and the ethical theory or principle used?

Article Two: Point/Counterpoint – “Is Biotech the answer to Africa’s food Woes?”

As a village council in coastal Africa, you have watched Kenya’s experiment of genetically modified sweet potatoes as a test case for your difficulties.  Relying primarily on fish as a protein source, you are seeking to improve the health of village members through some method of increased fish capture.  Make an ethical determination of the method(s) which should be used.  Use the articles and information you personally research to choose.

Traditional Fishing

Traditional Fishing of GM Fish

Fish Farm


GMO Fish Farm

Aquaponic Farm


Aquaponic GMO Fish Farm

· What will be the most ethical course of action?

· What course of action will best achieve goals of improved production?

· How did you handle differences between the two conclusions above?

Travis Hunt

Instructor Plans:

What is the most ethical way to acquire and distribute fish as a source of food?

GMOs and Sustainability

Enduring Understandings:
GMOs have added to the political nature of biotechnology.  Ethical decision-making is a tool assistive to reaching conclusions.

Outcomes:


Consider the ethics of Mendocino County’s GMO ordinance using ethical theories.

Compare Point-Counterpoint articles.  Use author’s arguments and ethical decision process to determine how to best supply fish in a given scenario.

Assessment:

Mendocino County: Present stakeholder positions, options, and conclusion.

· What groups may have most supported or resisted the legislation?

· Different groups may have arrived at different conclusions.  Was there a connection between findings and theory or principle used?


Plan community guide for indigenous village in a developing country.

· What will be the most ethical course of action?

· What course of action will best achieve goals of improved production?

· How did you handle differences between the two conclusions above?


Travis Hunt

MENDOCINO COUNTY ORDINANCE PROHIBITING GROWING OF GENETICALLY MODIFIED ORGANISMS

http://www.organicconsumers.org/ge/mendocino-ordinance.cfm
July 29, 2003

Section 1. Finding. The people of Mendocino County wish to protect the county's
agriculture, environment, economy, and private property from genetic pollution by
genetically modified organisms.

Section 2. Prohibition. It shall be unlawful for any person, firm, or corporation to
propagate, cultivate, raise, or grow genetically modified organisms in Mendocino County.

Section 3. Definitions.
(a) Genetically modified organisms means specific organisms whose native intrinsic DNA
has been intentionally altered or amended with species or non species specific DNA. For purposes of
this ordinance, genetic modification does not include organisms created by traditional
breeding or hybridization, or to microorganisms created by moving genes or gene
segments between unrelated bacteria.

(b) DNA or deoxyribonucleic acid means a complex molecule that is present in every cell of
an organism and is the 'blueprint' for the organism's development.

(c) Organism means any living thing.

(d) Agricultural Commissioner means the Agricultural Commissioner of Mendocino
County.

Section 4. Penalties.
(a) The Agricultural Commissioner shall notify any person, firm, or corporation that may be
in violation of Section 2 of this Ordinance, that any organisms in violation of this Ordinance
are subject to confiscation and destruction.

(b) Any person, firm, or corporation that receives notification under subparagraph (a) shall
have five (5) days to respond to such notification with evidence that such organisms are
not in violation of this Ordinance.

(c) Upon receipt of any evidence under paragraph (b), the Agricultural Commissioner shall
consider such evidence and any other evidence that is presented or which is relevant to a
determination of such violation. The Agricultural Commissioner shall make such
determination as soon as possible, but at least before any genetic pollution may occur.

(d) Upon making a determination that a violation of this Ordinance exists, the Agricultural
Commissioner shall cause to be confiscated and destroyed any such organisms that are in
violation of this Ordinance before any genetic pollution may occur.

(e) If the Agricultural Commissioner determines there has been a violation of this
Ordinance, in addition to confiscation and destruction of any organisms that are found to
be in violation, the Agricultural Commissioner shall impose a monetary penalty on the
person, firm, or corporation responsible for the violation, taking into account the amount of
damage, any potential damage, and the willfulness of the person, firm, or corporation.

Travis Hunt

http://www.organicconsumers.org/organic/africa.cfm
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	Is Biotech the Answer to Africa's Food Woes? (Point/Counterpoint) 


	Note to reader: The two news articles on this page represent differing viewpoints in regards to organics and are a part of OCA's new "Point/Counterpoint" series, providing readers with an opportunity to view arguments from both proponents and opponents of the organic industry. 
Point (article #1): "Biotech Potato Holds The Solution to Africa's Food Woes"
Counterpoint (article #2): "Monsanto's GE Potato Fails in Africa"
More Articles on this Topic




Biotech Holds The Solution to Africa's Food Woes 
The New Technology, By Deliverying Virus-Resistant Crops,
Is Starting To Provide Food Security for Africa
By Dennis T. Avery of the Hudson Institute

CHURCHVILLE,Va.-Florence Wambugu spent 10 years at the Kenya Agricultural Research Institute trying to breed higher-yielding sweet potatoes. 
She used conventional plant breeding methods and got nowhere.

Then she got the chance to take her knowledge of African sweet potatoes to a First World biotech laboratory.

The collaboration produced African sweet potatoes that resist the "feathery mottle" virus-thus yielding 20 percent to 80 percent more food. This one breakthrough will improve food security and health for millions of African families. 

Who would fund such an important, farsighted humanitarian effort? 

It was, in fact, the U.S. Agency for International Development and the Monsanto Co., the St. Louis agriculture technology company supposedly trying to force European housewives to buy genetically based "Frankenstein foods."

Now comes the real kicker. The virus-resistant strain of sweet potatoes developed in Monsanto's Life Sciences Research Center are still awaiting biosafety permits for field trials in Kenya. 

Meanwhile, the environmental group Greenpeace promotes a global ban on biotechnology in food. 
Some days, I despair of those rich First Worlders-people with access to grocery stores overflowing with safe, inexpensive, high-tech food-who recommend low-yield farming to people still trying to stave off malnutrition.

At its essence, Greenpeace's self-serving and anti-conservationist campaign to ban biotechnology in food comes down to this: Europe, which has a food surplus, is trying to scare Africa into banning a technology that could save millions of lives and huge tracts of wildlife.

Africa is still the world's poorest continent, struggling to generate enough good government and economic productivity to provide such modern basics such as adequate food, clean water and literacy to a still-growing population.

Most of Africa's countries have 25 percent to 75 percent of their populations living on less than $1 a day. It's also the only continent where the human population may double. The current level is around 750 million.

Low-crop yields and food insecurity play a large role in Africa's problems. The poorest, hungriest people in the world also have the most births, apparently an instinctive reaction to the threat of extinction.

British economist Tim Dyson recently projected an African food shortfall of nearly 90 million tons a year by 2025 unless the continent's food yields begin climbing faster.

Africa is unlikely to have the cash to import much food, so the likely alternative will be clearing more wildlife habitat for low-yield crops. 

Because the continent's grain yields are so low, Africa would have to clear 70 million hectares (172.9 million acres) of forest and savanna-the land area of the entire country of Zambia. Africa averages about 1.7 tons of corn per hectare, compared with a world average of 4.1 tons.

One of the biggest corn-growing problems is the maize streak virus. Researchers are trying to genetically engineer corn varieties that can resist the virus. Conventional plant breeding has never overcome a viral disease, but biotech has already done it in sweet potatoes, rice and bananas.

This summer's Southern African economic summit examined the potential of virus-resistant corn and potatoes, borer-resistant sugar cane and fungus-resistant varieties of corn and fruit. Drought-prone Africa is even more interested in the potential for genetically engineering drought-tolerant crops.

Historically, the acid soils of Africa have been a major stumbling block to higher yields, cutting crop yields by up to 80 percent. Genetically engineered acid-soil crops could radically alter Africa's crop-production potential.

And that brings us back to Kenya's Florence Wambugu.

"Local farmers are benefiting from tissue-culture technologies for banana, sugar cane, pyrethrum, cassava and other crops," she points out. "There is every reason to believe they will also benefit from the crop-protection transgenic technologies in the pipeline."

There is, she says, "the potential to double African production if viral diseases are controlled using transgenic technology."

Greenpeace might also want to listen to Muffy Koch, South Africa's director of innovation biotechnology.

Discussing biotech fields she has visited, Koch observes that "bird species that hadn't been seen in years" are reappearing in fields that no longer have to be chemically sprayed. That's just one example of why Africa needs biotech food crops.

Provided to Lumen Foods by and with the permission of author Dennis T. Avery. Mr. Avery is based in Churchville, Va., and is director of global food issues for the Hudson Institute of Indianapolis.



Monsanto's GE Potato Fails in Africa

KENYA: Monsanto GM technology fails local potatoes
By Gatonye Gathura

Trials to develop a virus resistance sweet potato through biotechnology have failed.

US biotechnology, imported three years ago, has failed to improve Kenya’s sweet potato. This has confirmed critic’s fears that bio-engineered techniques tried
elsewhere may not be replicated in Africa with similar results.

The modified potato was launched in Kenya, in 2001 by US special envoy, Dr Andrew Young, who had flown into the country for the occasion.

Investigations, on the transgenic crop, by KARI’s Biotechnology Centre, say the technology has failed to produce a virus resistant strain. "There is no demonstrated advantage arising from genetic transformation using the initial gene construct," says
a report by researchers, Dr Francis Nang’ayo, and Dr Ben Odhiambo.

The transgenic potato was imported from Monsanto in the US to Kenya for tests. The initial genetic engineering work was done at the Monsanto laboratories, using virus-resistant technologies.

In a nine-year study, Monsanto had developed a coat protein responsible for virus resistance, and donated it to Kari, royalty free, to use in its sweet potato improvement programme.

"The transgenic material did not quite withstand virus challenge in the field," says the report, doubting whether the gene expression was adequate or it failed to address the diversity of virus in this region or just that the gene construct was inappropriate.

Actually, the report indicates that during the trials non-transgenic crops used as control yielded much more tuber compared to the trangenics. "All lines tested were susceptible to viral attacks."

The Kari results corresponded with an earlier study released by the Third World Network Ð Africa. The study, titled "Genetically Modified Crops and Sustainable Poverty Alleviation in Sub-Saharan Africa: An Assessment of Current Evidence", by Aaron deGrassi, of the Institute of Development Studies, University of Sussex, UK, had warned that the GM sweet potato introduced in Kenya did not address the crop's major
problem - weevils.

The study offered new evidence against claims of the miracle potential of genetically modified crops for dealing with famine and poverty in Africa. After examining the impact of three genetically modified crops, sweet potato, maize and Bt cotton, on poverty
alleviation in Africa it concluded that biotechnology does not address the real causes of poverty and hunger in Africa.

Now Kari’s research on sweet potatoes has reverted to working with improved gene constructs based on Kenyan strain of virus. This questions the suitability of wholesale importation of foreign technologies.

It was hoped that the technology would boast one of the country’s most important tubers with the widest regional distribution. It seems much more needs to be done.

Dr Young while launching the technology had said, "I don't believe that we live in this world for our crops to be destroyed. We have been given knowledge for the earth to make sense."

He had then described the continent as being, on the verge of a tremendous revolution. "With biotechnology, we are going to make a green revolution in Africa."

The sweet potato project had been approved by the Kenya Biosafety Council and mock-trials initiated in Kakamega, Kisii, Muguga, Mtwapa and Embu. But the Kari
researchers say all is not lost because the experiment proves that the country has the capacity to handle transgenics in the field.

"It proved that KARI and Kenya by extension had the capacity to try the suitability of sophisticated biotechnologies," says Dr Odhiambo.

Unlike the more conventional Irish potato, the tuber is not only popular among rural communities in Kenya, but also lasts much longer after traditional processing. This makes the root tuber a more ideal crop for storage for dry seasons.

The average harvest of the crop in Kenya, however, has remained low due to a number of factors, including attacks by pests and the sweet potato virus disease. The yield losses resulting from the viral diseases, according to KARI, can be as high as 80 per cent.

Kenya's average sweet potato yield stands at six metric tons per hectare less than half the world's average 14 metric tons per hectare.

Gene modification is a relatively new technique in Kenya. Other less high-tech biotech processes such as tissue culture have been widely commercialized in crops like bananas, macadamia nuts and strawberries.

The transgenic sweet potato is not the only food crop improvement projects conducted between KARI and Monsanto. Other projects include insect-resistant cotton, and maize resistant to striga - a parasitic weed responsible for destroying up to half of yields in western and coastal parts of Kenya.

KARI is the main institute of agricultural research and technology transfer, in charge of providing such appropriate technology aimed at boosting agricultural productivity and livestock production. 

Travis Hunt

What is the most ethical way to acquire and distribute fish as a source of food?

GMOs and Sustainability

Links:

http://www.cce.cornell.edu/food/expfiles/topics/wilkins/wilkinsoverview.html
Community Food Systems – 
Linking Food, Nutrition and Agriculture 

Jennifer Wilkins, Ph.D., R.D.,
Senior Extension Associate, Division of Nutritional Sciences,
Cornell University 

The term "food system" is used frequently in discussions about nutrition, food, health, community economic development and agriculture. The food system includes all processes involved in keeping us fed: growing, harvesting, processing, packaging, transporting, marketing, consuming and disposing of food. It also includes the inputs needed and outputs generated at each step. The food system operates within and is influenced by social, economic and natural environments. Each step is also dependent on human resources that provide labor, research and education. 

http://www.itdg.org/html/food_production/strategy.htm

ITDG food production strategy


Context / Justification / Strategy / Approach

Context


The world today produces one and a half times as much grain again as it needs to meet the nutritional requirements of 
its population. Yet 800 million people (15% of world population) still endure chronic malnourishment; 1.2 billion 
people suffer periodic food insecurity and are not free from the fear of hunger; and a further 2 billion (one third of 
world population) do not enjoy secure access to a healthy, sufficient and safe diet.

http://www.ffcf.bc.ca/ffcflink.htm

Links for a Sustainable Food System
http://www.sarep.ucdavis.edu/NEWSLTR/v4n4/sa-8.htm
Should the Food System be Decentralized? 

by Gail Feenstra, SAREP
(Editor's Note: Gail Feenstra, SAREP writer and nutritionist, was a speaker at the Fourth National Conference on Organic Sustainable Agriculture Policies sponsored by the Center for Science in the Public Interest and the Institute for Alternative Agriculture in Washington, DC in February 1992. The following article is adapted from her speech.)
I have spent a good deal of time thinking about the topic of decentralizing the food system, both as a nutritionist and in my work at the University of California's Sustainable Agriculture Research and Education Program. I would like to share with you some of my ideas about why I think it is essential that we begin working toward a more decentralized food system.


http://www.xaccess.org/makindu.htm
The Makindu Children's Center (MCC), an orphanage in southern Kenya, has purchased two Longtail equipped bicycles from XAccess's Kenya partner, ApproTEC.
An American civil engineer named Rick Randall introduced the MCC to the inexpensive cargo bikes. Randall has flown to Kenya twice to lead water-quality projects benefitting this city of 20000.

A local water-carrier used the longtail to carry 66% more water on his daily route. Teenagers from the MCC use the bikes to transport food and school supplies.

Makindu residents are often so poor they choose between buying Malaria medicine and paying for the high school education of their children. Although Makindu lies on a major trucking route, cars and pickup trucks are beyond the reach of most people here. Randall says "They use bikes like pickup trucks."

Travis Hunt 
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	Replace Biopiracy with Biodemocracy 



by Andrew Kimbrell 
To reverse the rapidly increasing global biopiracy, says the writer, the current regime of bioimperialism should be replaced by international structures based on biodemocracy: recognition of the intrinsic value of all life forms and preservation of their genetic integrity, and recognition of the contributions and rights of source communities. 

          The brave new frontier of genetic engineering is extending humanity's reach over the forces of nature as no other technology has ever done. Scientists can now isolate, snip, insert, recombine, rearrange, edit, programme, and produce biological and genetic material. In fact, scientists for the first time have the potential to become the architects of life itself, the authors of an ersatz technological evolution designed to create new species of microbes, plants, and animals that are more profitable for agriculture, industry, biomass energy production, and research than the ones nature gave us. 

          This biotechnology boom in the industrialised world has massively increased corporate demand for an unconventional form of natural resources: not the minerals and fossil fuels of the industrial age, but rather living materials found primarily in the Southern Hemisphere. 

          According to the World Resources Institute, more than half the world's plant and animal species live in the rainforests of the Third World - and nowhere else on earth. Ironically, as industrial expansion and pollution reduce the number of species, we are witnessing a `gene rush' as governments and multinational corporations aggressively scout the continents in search of genetic material. 

          `Bioprospecting' is a potential gold mine for both science and business, since genetic material found in the developing world may yield cures for diseases as well as cash. But what also looms on the horizon, and in fact is already occurring in many parts of the developing world, is `biopiracy', where corporations use the folk wisdom of indigenous peoples to locate and understand the use of medicinal plants and then exploit them commercially. US and European scientists hoping to find cures worth billions of dollars have even taken samples of the blood, hair, and saliva of indigenous peoples. Indigenous peoples' knowledge, their resources, and even their bodies are being pirated, and they receive little or nothing in return. 

The Patenting of Life 
          Modern-day biopiracy is not just the product of new science and corporate greed, but also of new law. The economic trigger for bioprospecting was provided by a little-known 1980 US Supreme Court decision, Diamond v. Chakrabarty. Its impact makes this unheralded court decision one of the most important judicial decisions of the 20th century. The case began in 1971 when Indian microbiologist Ananda Mohan Chakrabarty, an employee of General Electric, developed bacteria that could digest oil. That same year, GE applied to the US Patent and Trademark Office (PTO) for a patent on Chakrabarty's genetically engineered oil-eating bacteria. After several years of review, the PTO rejected the application under the traditional legal doctrine that life forms ('products of nature') are not patentable. 

          The case was eventually appealed to the US Supreme Court, which handed down its surprise opinion in June 1980. By a four-to-five margin the court ruled that the patent was to be granted. The highest court in the United States had decided that life was patentable, stating that the `relevant distinction [in patentability] is not between living and inanimate things, but whether living products could be seen as "human-made inventions"'. 

          Allowing a patent on a life form proved to be a slippery slope: In 1985 the PTO, on the basis of Chakrabarty, ruled that genetically engineered or altered plants are patentable. In 1987 the PTO extended patenting to all altered or engineered animals. Within a few years, microbes, plants, animals, human cells, cell lines, and genes were being patented. 

          The impact on the globalisation of biotechnology has been profound. A corporation or government entity can expropriate a natural substance found in a Third World location, isolate valuable genetic material, patent it as the company's property, and have a monopoly on commercial uses of the genetic product for approximately two decades. By a margin of one vote, the US Supreme Court handed over the genetic commons of the earth to private ownership. 

          Biotechnology and new patent law have allowed companies to capitalise on even the smallest of life forms. The Merck pharmaceutical company has patented microbial samples from nine countries. These include soil bacteria from a heather forest on Mount Kilimanjaro, a Mexican soil fungus useful in the manufacturing of male hormones, a fungus found in Namibian soil of potential use in treating manic depression, a soil bacterium in India that serves as an anti-fungal agent, and a Venezuelan soil bacterium patented for use in the production of antibiotics. 

          Merck is not alone in its corporate ownership of microorganisms. Pfizer and Bristol-Myers Squibb both have more bacteria and fungi holdings than Merck. Each year the drug industry spends billions searching the world's soils for valuable microorganisms. 

          The biopirates are also on the lookout for profitable, patentable plants. In one remarkable example, several Northern corporations, including WR Grace, have been granted more than 30 US patents on the neem tree of India - and not only on the tree, but also on the indigenous knowledge about its many uses. 

          In another act of biopiracy, two drugs derived from the rosy periwinkle - vincristine and vinblastine - earn $100 million annually for Eli Lilly. The plant is indigenous to the rainforest of Madagascar, and the country has received nothing in return. 

          Pharmaceuticals are among the most lucrative areas for the international biopirates: Some 25% of US prescriptions are filled with drugs whose active ingredients are derived from plants. Sales of these plant-based drugs amounted to some $4.5 billion in 1980 and $15.5 billion in 1990. In Europe, Australia, Canada, and the United States, the market value for both prescription and over-the-counter drugs based on plants is estimated to be in excess of $70 billion. Transnational companies know where to find the plants: Well over 50% of the world's estimated 250,000 plant species are in tropical rainforests. Only a small fraction of them have been investigated as a source of potential new drugs and the rapid destruction of tropical forests has hastened corporations' screening, appropriation and patenting processes. 

          The mounting intensity of the biopirates' assault on Third World genetic resources can also be seen in the enormous pressures placed on governments by agricultural and drug companies to pass the General Agreement on Tariffs and Trade (GATT) and other international trade structures, including the Convention on Biological Diversity, that cement the right of private actors to patent the resources and indigenous knowledge of the Third World. The result is an ever-increasing use of patenting and licensing agreements by transnational corporations to secure a monopoly over valuable genetic materials that can be developed into profitable drugs and energy sources. 

The New Vampires 
          The biopirates are interested not only in microbes and plants, but also in the very bodies of indigenous peoples. For decades the United States and other industrialised countries have been buying the blood of the poor in the Third World and selling it on the open market. Now scientists and researchers are racing to locate, identify and find commercial uses for human genes from various indigenous populations. The search for valuable human genetic material is fuelled by the fact that human genes and cells are now patentable. Relying on the Chakrabarty decision, over the past decade the US Patent Office has allowed patents on human genes, cells and cell lines. 

          The lure of patent profits is leading a growing army of international gene hunters hoping to find potentially profitable genetic material to collect and analyse blood and other materials from Third World peoples. For example, in May 1989 researchers took blood samples from 24 members of the Hagahai tribe of Papua New Guinea. The patent application describes the Hagahai as `a 260-member hunter-horticulturist group' that inhabits New Guinea's Madang Province. A cell line developed from the Hagahai might be valuable in diagnosing adult leukaemia and chronic degenerative neurologic disease. 

          Another patent claim filed on behalf of the US government involves a human cell line derived from a 40-year-old woman and a 58-year-old man, both of the Solomon Islands; this cell line, too, may be useful in diagnosing disease. In neither case were the people asked for their consent, nor were their traditions and values considered. 

          Despite the growing number of patents, biopirating the genetic material of indigenous peoples is only in the early stages, and scientists are making plans for expansion. Starting in 1991, an informal consortium of scientists in North America and Europe launched a campaign to take blood, tissue, and hair samples from hundreds of `endangered' and unique human communities throughout the world. The initiative is called the Human Genome Diversity Project (HGDP), and the samples it gathers will be used to create `transformed' cell lines of each community. 

          Many indigenous communities have condemned the HGDP. In February 1995, leaders representing indigenous nations throughout Canada, the United States, Panama, Ecuador, Peru, Bolivia, and Argentina issued a statement opposing the HGDP and noting that it `opens the door for potential widespread abuse of human genetic materials for scientific, commercial, or military purposes..... The proposed research holds little or no benefit to the donor populations, but could be highly profitable to various researchers, patent holders, and corporations, which may find commercial application [from collected material] such as the production of pharmaceuticals.' 

          `This project is another form of the extremely racist process by which indigenous lands and resources have been pirated for the benefit of almost everyone except indigenous peoples,' says Jeanette Armstrong, an Okanagan from British Columbia. 

Biodemocracy 
          To reverse the rapidly increasing biopiracy that is sweeping the globe, it is imperative that the current regime of bioimperialism be replaced by international structures based on biodemocracy: recognition of the intrinsic value of all life forms and preservation of their genetic integrity. Biodemocracy recognises the contributions and rights of source communities and requires that nation-states renounce the patenting of life and the international trade structures - such as GATT - that support patenting. 

          Biodemocracy also requires that there be an immediate moratorium on the genetic engineering of the permanent genetic code of plant and animal species. Until a sophisticated means of predicting the effects of gene alterations on the environment is established and adequate regulations are enacted, the genetic engineering must stop. Collection of cells and blood from indigenous peoples through projects that violate all legal principles of informed consent and represent a threat to their dignity and survival must end. 

          As people in the North struggle to halt biopiracy, the South must also stand behind the principles and policies of biodemocracy and refuse to allow its resources and its people to become commodities of the North. - Third World Network Features/Utne Reader 



About the writer: Andrew Kimbrell is an attorney, activist, author, and founder of the Washington DC-based International Centre for Technology Assessment, which examines the economic, ethical, social, environmental and political effects of the applications of technology. This article was adapted from a chapter in The Case Against the Global Economy (Sierra Books, 1996). 

This article first appeared in Utne Reader (March-April 1996). It was then posted to the newsgroup, twn.features, published by the Third World Network. 
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