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Lesson Plan
Topics
Eutrophication,
Marine Ecosystems

Grades

Title: “Case Study: The Gulf’s Dead Zone”
Focus Question
What are the Causes and Impacts of Dead zones to Marine
Ecosystems?

9-12

Duration
60 minutes

Materials
Background and questions
worksheet
Data Resources
Links to web resources
Google Drawing Access
PowerPoint (Case Study)
Pdf (Case Study)

Standards
NGSS
Practices
 Analyzing and Interpreting
Data
Core Ideas
 LS1D: Information Processing
Crosscutting Concepts
 Cause and Effect
 Independence of Science,
Engineering & Technology

Dead zones are found
throughout the world.
What do all of them
have in common?
SHACC has a variety of
lesson plans that you
might find fun for you
students.
Visit https://shacc.org

Objectives/Outcomes


Students will learn about hypoxia, eutrophication, watersheds and
dead zones using a case study on the Gulf Of Mexico’s Dead Zone.
 Students will in investigate the background of causes and impacts
of dead zones to marine ecosystems.
 Students will read and analysis data from a Case Study with many
resources to learn about dead zone impacts. (download Case
study as PowerPoint or pdf version)
 Students will propose solutions to the problem.

Vocabulary


Dead Zones, Hypoxia, Watershed, Eutrophication

Outline


Students start by reading background information and answer the
focus question, “What is a dead zone and how does it impact
marine ecosystems?” Record responses or have students write
down the question and responses in their notebook (Interactive
Science Notebook or Logbook).
 The students will be guided through a power point presentation to
solve a case study by reading data, watching film and answering
questions about the case study of the dead zone in the gulf of
Mexico.
 They will then create a descriptive essay or concept map or infographic to review, determine with evidence causes and propose a
solution to the problem.

Assessment
1. Student engagement and participation.
2. Completion a descriptive essay or concept map or infographic to
review, determine with evidence causes and propose a solution to
the problem.
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Lesson Plan
PART 1 : Review the Power Point Case Study and answer all questions here

Case Study Power Point Research Questions
1. What is the dead zone and what are the economic impacts it is having on the gulf?
_________________________________________________________________________________________
2. a) Where would you put the shrimp on the food web? ___________________________________________
b) How will the decrease in amounts of shrimp affect other species? ________________________________
_________________________________________________________________________________________
3. which hypothesis is correct ? _______________________________________________________________

4. :What data would you need to collect to support or reject the hypothesis that overfishing has resulted in the
dead zone? _______________________________________________________________________________
_________________________________________________________________________________________
5. . Summarize the data of this graph , what does it tell you about average shrimp catch over time?
_________________________________________________________________________________________
6. Which hypotheses does this graph NOT support?________________________________________________
7. What do you think the arrow is pointing to ?____________________________________________________
8. Which hypothesis does the evidence in this image support?________________________________________
9. So WHAT could be causing the problem now? What has changed in the last 100 years?__________________
__________________________________________________________________________________________’
__________________________________________________________________________________________
10.What does this figure tell you about the runoff to the Mississippi River basin over time? _________________
__________________________________________________________________________________________
11. What is the relationship between streamflow and nitrate flux? ____________________________________
__________________________________________________________________________________________
12.What do these figures tell you about the runoff to the Mississippi River basin over time? ________________
__________________________________________________________________________________________
13. What is the most likely source of nitrogen in runoff? ____________________________________________
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14. a) Which source(s) of nitrates has increased? _________________________________________________
b) Which has remained relatively constant?_________________________________________________
15.When the freshwater river flows into the saltwater Gulf, what do you predict will happen? _____________
_________________________________________________________________________________________
16. Describe what happens when warm water meets cold water. _____________________________________
_________________________________________________________________________________________
_________________________________________________________________________________________
17.Algae are producers at the base of the food chain. Explain why the algae bloom here is actually BAD for
shrimp and other organisms that live in the bottom layer of the gulf. __________________________________
_________________________________________________________________________________________
18. Define the terms used in this case study :
a) Benthic- _________________________________________________________________________
___________________________________________________________________________________
b) Eutrophication- ___________________________________________________________________
___________________________________________________________________________________
c) Hypoxia- ________________________________________________________________________
___________________________________________________________________________________
19. In what area(s) are the most severe cases of hypoxia? __________________________________________
How do you know?_________________________________________________________________________
20. a) Does the evidence you’ve seen so far mean that climate change and overfishing are NOT to blame for
the decline of the shrimp fishery ?______________
b) What data would you need to gather to provide evidence for the climate change hypothesis? ___________
_________________________________________________________________________________________
21. What recommendations would you make for solving the problem of the Dead Zone?__________________
_________________________________________________________________________________________
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22. Consider all of the ideas for solving the problem. Why might it be difficult to enact any of these solutions?
___________________________________________________________________________________________________________

23. Suggest reasons why eutrophication is not a problem in S. America and Africa. ______________________
_________________________________________________________________________________________
_________________________________________________________________________________________
24. Which governing body should monitor and protect the waterways: state governments or federal governments. Why? _____________________________________________________________________________
_________________________________________________________________________________________

PART 2: This case study has attempted to simulate how ecologists go about solving a problem. In this case,
the problem was the Dead Zone in the Gulf of Mexico. Now is the time to summarize what you have learned.
Create a descriptive essay OR a concept map OR and infographic that:
1) Explains the problem using relevant/appropriate vocabulary
2) Discusses how ecologists determined the actual cause(s) of the problem (include evidence)
3) Proposes steps to solve the problem
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