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Issues/Topics

1. The health effects of methylmercury on humans and animals

2. Sources of methylmercury pollution.

3.  Ways that Indian tribes are working to reduce methylmercury pollution.
4.  Ways in which treaty rights and tribal sovereignty influence issues of environmental justice.
Learning Objectives: Students will: 
1. Understand the process of changing elemental mercury to methylmercury.

2. Understand the effects of methylmercury on the fish in Flathead Lake.

3. Understand the effects of methylmercury on human health 

4. Discuss ways to reduce methylmercury pollution
5. Understand how tribal treaty rights and tribal sovereignty influence policy making on environmental issue.
6. Understand key scientific concepts and processes such as biomagnifications.
Intended Audience:  This case is suitable for use in undergraduate or graduate courses in Native American and Indigenous Studies, Federal Indian Law, Geography, Environmental Studies, Wildlife Management, Ichtheology.

Implementation and use:  The instructor is responsible for setting out a framework for understanding the basic history, context and issues presented by this case.  Depending on the level of knowledge and familiarity with the chemical process of mercury to methylmercury. It may be necessary to prepare a pre-assignment and/or provide a lecture in advance so the students will have the basic knowledge to work the case.  A list of additional resources is provided at the end of the case that may be useful.  

This case can be taught in a 90-minute class or in a longer class if time is available.  One approach would be to divide the students into small groups to discuss the questions and finish the class with a general discussion period. 

Discussion Questions: 

1. What are the sources of methylmercury in Flathead Lake? 

2. What is the impact of methylmercury on fish and human beings? 

3. What is biomagnification? 

4. What responsibility does the CSKT have to its members to maintain clean fish resources? 

5. What can the Tribes do to protect its members’ subsistence fishing and others who sport fish on the Lake?
6. Does it have responsibility to work with the State and private landowners to address this issue in the parts of the Lake that are not under its jurisdiction? How might it go about accomplishing this? Does the Flathead Lake & River Co-Management Plan accomplish this?
7. Who should the Tribe work with to address the issues in this case? What might promote and hinder collaboration?

8. If methylmercury is such a pervasive, world wide problem, why isn’t it being addressed? 

Other Teaching Methods
Mapping Exercise
 Another approach is to have students read the case and then work in groups with maps to research areas where coal fired power plants are located and examine the air currents that carry the particulates to Flathead Lake. Groups could include information about weather patterns that carry pollution to Flathead Lake and the Flathead Lake basin airshed.

The instructor should select a common source of maps on these topics for the students from the internet. 
In addition, students could research the human activities, which produce mercury; where levels are in the greatest concentrations and create a map of where anthropomorphic mercury is coming from, tracing the wind flows and other bodies of water that would be affected.  What industries are emitting the highest volumes of mercury? 

An additional follow-up activity might be to have  students can be divided into groups to examine how to reduce mercury levels from a variety of sources with each group taking a different source. Rank the sources in order of importance Is reducing the need for electricity use part of the solution?  How might this be promoted? What actions may have the biggest impact on reduction? Make a presentation to the class about the findings. Create a graph or histograms of the findings.  

The case can also be presented as an interrupted case in which students complete one section of the case and then move on to the next section.
Activity: How much is 1/70 of a teaspoon of mercury?

Each student has a dropper. Beaker of water. For 4-5 students. Red dyed water in a beaker for each 4-5 students.  Test tube for each student.

The case describes that 1/70 of a teaspoon of mercury can poison all the fish in a 25 acre lake. To determine how much mercury is in 1/70 of a teaspoon. Drop 69 drops of clear water into a test tube. Add one drop of red dyed water. That is 1/70. 

25 acres =76% of one football field including the end zones.

Imagine 25 football fields or bring students to the football field if one is available. Pour the water in the test tube onto the field. Imagine 25 football fields.  That is how much 1/70 of a teaspoon is that can contaminate and poison fish in 25 acres of lake. 

Graphing Activities

The Mercury Chart: Figure 1

Examine the mercury chart in figure 1. 

The CSKT monitors the air quality over the Reservation. A vast amount of mercury comes from global sources. 

How does this affect a strategy to reduce mercury deposits locally? 

Why do you think the chart shows that in 2020 there is a vast reduction of mercury when it is estimated that coal energy is going up? Is there such a thing as clean coal?
Appendix Graphs
Look at the graphs in the Appendix.  Why do you think there is a higher level of mercury in the feathers of osprey that feed on Lake fish and lower levels in osprey that feed on fish in the River? What happens to mercury levels in fish that never leave the lake? (Resident fish)

What is meant by a 99 % confidence level? 

Why is that important when examining the data?

Why is there less mercury found in the feathers of the red tailed hawk?

Describe the problem identifying the down feathers of individual chicks.

Selenium
Mercury and selenium are environmental toxins, however, the protective effect of selenium against mercury and visa versa has been observed in a number of different organisms including fish. Is it feasible to infuse the lake with massive doses of selenium? What problems would be encountered? Research the feasibility of this action. 

 Further Research: Treaty Rights and Environmental Justice
    1. Research and discuss the meaning of environmental justice for CSKT tribal members as it pertains to subsistence fishing and contamination of the fish in Flathead Lake.

   2.  Find examples of other American Indian tribes that are impacted by methylmercury.  Are any other tribes finding solutions to this problem?   
    3.  The CSKT have “treatment as a state” under the Federal Clean Water Act.  What does this mean in terms of tribal control over their water quality?


This Case could also be used for a Laboratory Demonstration provided the institution has a gas chromatograph.

Objectives:

Students will: 

1. Describe the function of the gas chromatograph
 to analyze methyl mercury in samples.

2. Describe how to collect sterile samples

3. Discuss how to collect data in feathers of selected birds of prey or in fish. 

Set aside a time and date for the laboratory demonstration. Invite the staff in charge of the laboratory to set up a demonstration for the students regarding the use and collection of samples for use in the gas chromatograph.  Have students take notes. After the demonstration, invite a discussion of what they learned.
















� Gas Chromatography (GC) is used to separate volatile components of a mixture.  A small amount of the sample to be analyzed is drawn up into a syringe.  The syringe needle is placed into a hot injector port of the gas chromatograph, and the sample is injected.  The injector is set to a temperature higher than the components’ boiling points.  So, components of the mixture evaporate into the gas phase inside the injector.  A carrier gas, such as helium, flows through the injector and pushes the gaseous components of the sample onto the GC column.  It is within the column that separation of the components takes place.  Molecules partition between the carrier gas (the mobile phase) and the high boiling liquid (the stationary phase) within the GC column. After components of the mixture move through the GC column, they reach a detector.  Ideally, components of the mixture will reach the detector at varying times due to differences in the partitioning between mobile and stationary phases.  The detector sends a signal to the chart recorder which results in a peak on the chart paper.  The area of the peak is proportional to the number of molecules generating the signal. (Welder, C. 2008).� 
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