Lesson 2: Reef Relief
Theme: Threats to Florida’s Coral Reef
Grade Levels: 6-8

Students will learn to identify human
activities and other factors that can
threaten ocean and coral reef health.

Duration: 45 minutes
Next Generation Sunshine State Standards:
SC.6.N.1.5

Recognize that science involves
creativity, not just in designing
experiments, but also in creating
explanations that fit evidence.

SC.7.E.6.6

Identify the impact that humans
have had on Earth, such as
deforestation, urbanization,
desertification, erosion, air and
water quality, changing the flow
of water.

LAFS.7.SL.1.1

Engage effectively in a range of
collaborative discussions (oneon-one, in groups, and teacherled) with diverse partners on
grade seven topics, texts and
issues, building on others’ ideas
and expressing their own clearly.

OBJECTIVES
• Identify human activities that impact
Florida’s Coral Reef.
• Assess personal contributions to ocean
pollution.
• Develop and present solutions for a
current coral reef threat.

SC.8.N.4.2

Explain how political, social
and economic concerns can
affect science, and vice versa.

SS.8.G.5.1

Describe human dependence
on the physical environment
and natural resources to
satisfy basic needs in local
environments in the United
States.

MATERIALS
• Food coloring (red, yellow, blue, green).
• Clear cup with water (one per student).
• Ocean Pollution Assessment Checklist
(page 4).
• Laminated “Coral Threats” pages
(pages 5-10).
• Dry-erase markers for students to write on
laminated sheets.
• Poster paper.
• Color pencils and/or markers.

Lesson 2: Reef Relief: Coral Reef
Threats (continued)

VOCABULARY
CORAL:

a sedentary animal made up of soft, genetically identical polyps
connected by a calcium carbonate skeleton

CLIMATE CHANGE:

the change in global climate patterns, attributed largely to the
increased levels of atmospheric carbon dioxide produced
fossil fuels

ANTHROPOGENIC:

originating from human activities

MICROPLASTICS:

pieces of plastic debris smaller than 5 millimeters in the environment
resulting from the disposal and breakdown of consumer products and
industrial waste

HERBICIDE:

a substance that is toxic to plants, used to control unwanted vegetation

PESTICIDE:

a substance used for controlling insects or other organisms harmful to
cultivated plants or to animals

FERTILIZER:

a chemical or natural substance added to soil or land to increase
its fertility

RUNOFF:

the draining away of water (and substances carried in it) from the
surface of an area of land, a building or structure, etc.

OCEAN ACIDIFICATION: a reduction in the pH of the ocean over an extended period of time,
caused primarily by uptake of carbon dioxide

Ocean Literacy Principles:

5. The ocean supports a great diversity of life and ecosystems.
6. The ocean and humans are inextricably interconnected.

Climate Literacy Principles:

7. Climate change will have consequences for the Earth system and human lives.

Background Information:
Florida’s Coral Reef is the largest barrier reef system in the continental United States. It extends
nearly 350 nautical miles from the St. Lucie Inlet in Martin County south to Key West and out to the
Dry Tortugas. The five counties bordering the reefs (Martin, Palm Beach, Broward, Miami-Dade and
Monroe) are home to more than 6 million people. Coral reefs provide ecosystem and economic
services and sustain life in both the ocean and on land. They provide habitat for species that are
valuable to commercial and recreational fisheries, serve as a new frontier for biomedical research,
and attract tourists. Florida’s Coral Reef supports 71,000 jobs in the five counties and generates
over $6 billion in local sales and income. Florida’s Coral Reef protects coastal communities from
storms and flooding. Healthy reefs can dissipate 97% of wave energy that would otherwise
erode shorelines. Studies show that coral reefs in Florida provide more than $675 million in flood
protection benefits per year.
Despite their immense ecological, economic and cultural values, coral reefs are one of the most
threatened ecosystems in the world. They are impacted by local and global stressors including
climate change, poor water quality, careless diving/snorkeling practices, overfishing, marine debris,
disease and more. Projections indicate that nearly all corals will be threatened by the year 2050,
with 75% facing critical threat levels.
FloridasCoralReef.org
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Lesson 2: Reef Relief: Coral Reef
Threats (continued)

Lesson Procedure

Each student will receive a cup of water and each food coloring color. These items can be
distributed while students are watching the videos.
Understanding the Importance of Coral Reefs
Why Are Corals Important? (2:19 minutes)1
The Importance of Coral Reefs (1:26 minutes)2
What Happens If All The Coral Dies? (3:32 minutes)3
Ocean Pollution Self-Assessment
1. Students will each receive a cup with water.
2. Teacher will read the Ocean Pollution Self-Assessment checklist.
3. Students will follow along with the checklist and add drops of food coloring when they
identify with the sentences read.
Mitigating Threats to Florida’s Coral Reef
1. Divide students into groups of two to four.
2. Give each group a Coral Threat page (pages 5 to 10).
3. Students will read the introduction to the threat and use their phones or electronic devices to
research additional information. Links are provided for each topic.
4. Students will brainstorm solutions for their threat and may use the dry-erase markers
provided to record their findings on the back of their threat page.
5. Guide a class discussion for students to discuss their findings. Suggested discussion topics:
a. Name an action that you do daily/often that affects water quality. Think back on the selfassessment survey.
b. Why do we need coral reefs? How do they impact the South Florida community?
c. What do you think is the biggest threat facing coral reefs?
d. Prior to this activity, did you realize that your daily action can impact coral reefs? With this
new knowledge, what can you do to help protect the reefs?
e. Can you think of a threat that we did not mention in this lesson?

Extension
Write a letter to a government leader about coral reef protection.
• Students can look for existing national bills online.4
• Address the letters to Florida U.S. Senators5 and/or Florida members of Congress.6

FloridasCoralReef.org
1, 2, 3, 4, 5, 6

hyperlinks can be found on page 11
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Lesson 2: Reef Relief: Coral Reef
Threats (continued)

Ocean Pollution Assessment Checklist
If you or someone in your household does any of the actions in the following list, add a drop (or
drops) of food coloring into your cup.
NEVER – 0 drops
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

RARELY – 1 drop

SOMETIMES – 2 drops

FREQUENTLY – 3 drops

Use disposable plastic bottles – BLUE
Spray herbicides to kill weeds in the yard – GREEN
Wash a car in your driveway – RED
Use chemicals to unclog drains – RED
Dispose unused paints in the trash – YELLOW
Use plastic straws – BLUE
Use fertilizer in your garden – GREEN
Use plastic bags when shopping – BLUE
See oil drops beneath the car – RED
Use pesticides to get rid of garden pests – GREEN
Use bleach as a cleaning agent – RED
Pour leftover cooking oil down the drain – RED
See litter outside and leave it there – YELLOW
Throw old batteries in the trash can – RED
Lose an item at the beach – YELLOW

Discuss the color change at the end. If a student ends up with a very dark color, discuss which color
they used the most and what category they could adjust in their lives.
		
BLUE – plastic
RED – chemicals
GREEN – garden
YELLOW – various

FloridasCoralReef.org
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Lesson 2: Reef Relief: Coral Reef
Threats (continued)

MICROPLASTICS

Humans have produced more than 8 billion tons of plastic since it was invented in the early 1900s.
More than 90% of all plastic is not recycled and ends up in landfills and the natural environment.
Although plastic does not disintegrate for up to 500 to 1,000 years, it does break apart into smaller
pieces when exposed to natural elements. Plastic can break up into tiny fibers and beads that
are nearly undetectable by humans. Microscopic fibers of plastic have been found in the ocean,
drinking water, the food we eat and even in rain.
Microplastics are any type of plastic that is less than 5 mm in length. Many microscopic pieces
originate from the cosmetic industry as microbeads, or tiny pieces of plastic that serve as exfoliants
in beauty products and toothpaste. These small pieces of plastic can be mistaken for food in a
marine environment and can be ingested by fish, turtles, whales and coastal birds.
Additional information
• Using citizen science to understand marine debris.7
• Plastic pollution is killing coral reefs, study finds.8

FloridasCoralReef.org
7, 8

hyperlinks can be found on page 11
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Lesson 2: Reef Relief: Coral Reef
Threats (continued)

FERTILIZERS
Fertilizers are chemicals containing nutrients such as nitrogen and phosphorus that are applied
to plants to help them grow. When fertilizers are sprayed on lawns or farmlands, plants absorb the
nutrients they need and the fertilizer that is not directly absorbed flows from the land to nearby
bodies of water as runoff.
When excess nutrients enter a marine environment, they can negatively impact water quality.
Nutrients fertilize the aquatic vegetation leading to algae growth and algal blooms. When algae
and seagrass die and decay, a surge of decomposers deplete the water of oxygen. Without oxygen,
marine organisms like fish, turtles and corals cannot survive.
Additional information
• Use fertilizers and pesticides wisely.9
• Learn how water connects the land, the sea and the people of Florida.10
• Learn about projects to protect reefs from land-based pollution.11
• Learn about dead zones where almost no life can exist beneath the ocean surface.12
PESTICIDES AND HERBICIDES
Pesticides and insecticides are used to control insects or other organisms harmful to plants or
crops. As with fertilizers, improperly applied pesticides and insecticides can be washed into
nearby waterways that drain into the ocean. Chemicals in pesticides can harm delicate coral reef
communities by disrupting coral reproductive cycles and settlement of coral larvae, eventually
resulting in a degraded or dead reef. Some pesticides have been found to cause coral bleaching,
even at very low levels.
Land-based water runoff containing pesticide chemicals can stimulate excessive algal growth, limit
the amount of oxygen in the water, cause fish kills, and reduce light needed for coral growth.
Herbicides – also known as weed killers – are toxins used to control unwanted vegetation.
Stormwater runoff can carry these toxins to bodies of water and eventually out to the ocean.
Glyphosate, a widely used herbicide, has been observed to persist in saltwater for months after
initial introduction. Glyphosates can impact different species of seagrass, and many fish species
that spend time on Florida’s Coral Reef rely on healthy seagrass beds for certain life stages.
Additional information
• Use fertilizers and pesticides wisely.13
• Learn more about pesticides.14
• How to manage yard pests responsibly.15
FloridasCoralReef.org
9, 10, 11, 12, 13, 14, 15
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Lesson 2: Reef Relief: Coral Reef
Threats (continued)
PHYSICAL DAMAGE

Corals are slow-growing animals. In Florida, they grow from 1 to 10 centimeters per year depending
on the species. Corals that took hundreds of years to grow can be destroyed in a matter of seconds
by vessel groundings, anchor damage and other injuries.
In a study conducted in the Florida Keys, 57% of shallow reef sites surveyed had signs of damage
from either vessels or anchors. Damage can also come from snorkelers and divers who touch or
stand on coral, or who drag gear over the reef.
Additional information is available at:
• Learn about anchor damage and how to prevent it.16
• How recreational activities can harm coral reefs.17
LIONFISH

Lionfish - native to the Pacific and Indian oceans - are an invasive species in Florida waters
with no natural predators. Lionfish are a predatory reef fish. They eat native fish and have
negative effects on overall reef habitat and health. Lionfish can eliminate fish species that keep
algae in check on the reefs.
Additional information
• Lionfish in Florida waters.18

FloridasCoralReef.org
16, 17, 18

hyperlinks can be found on page 11
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Lesson 2: Reef Relief: Coral Reef
Threats (continued)
OCEAN ACIDIFICATION

Human activities have led to an increase in greenhouse gases in the atmosphere. The ocean acts
as a carbon sink, so as carbon dioxide (CO2) in the atmosphere increases the CO2 concentration in
the ocean increases. As the ocean takes up more CO2, the seawater becomes more acidic and the
pH lowers. When waters are too acidic, coral skeletons begin to dissolve.
Coral skeletons are made up of calcium carbonate, or CaCO3, and the special chemical reactions
corals rely on to build their skeletons are impacted when there is too much CO2. Other shelled
animals – including mussels, clams, urchins and starfish – also have difficulty building shells in low
pH environments.
Additional information
• The impacts of ocean acidification on shell builders.19
• Learn more about ocean acidification.20

FloridasCoralReef.org
19, 20

hyperlinks can be found on page 11
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Lesson 2: Reef Relief: Coral Reef
Threats (continued)

CORAL BLEACHING

Zooxanthellae are tiny algae that create a symbiotic relationship with corals. They provide the coral
with food and energy by photosynthesizing, and in return, the zooxanthellae have a safe place
to live in the coral tissue. Coral bleaching occurs when corals are under stress and the colorful
zooxanthellae living inside coral tissues are expelled. Stressful environmental conditions can
include extreme water temperatures (too hot or too cold), nutrient pollution, and being smothered
by sediment. Coral tissue is translucent, and without the zooxanthellae, one can see through the
tissue to the white skeleton, giving it a bleached, white appearance.
When people think of coral bleaching, they often think of waters that are exceptionally hot. In
January 2010, temperatures in the Florida Keys dropped 12.06 degrees Fahrenheit lower than usual
and caused a cold-water bleaching event.
Corals can regain their zooxanthellae and recover from bleaching if conditions return to normal in
a timely manner. However, if the conditions that led to the bleaching event persist, zooxanthellae
will not return and corals may starve due to their inability to acquire energy.
Additional information
• Learn more about coral bleaching.21
• Everything you need to know about coral bleaching.22

FloridasCoralReef.org
21, 22
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Lesson 2: Reef Relief: Coral Reef
Threats (continued)
WASTEWATER
Inadequately treated land-based wastewater enables unhealthy amounts of nutrients, bacteria,
chemicals and pathogens to enter the ocean. Excess nutrients upset the delicate balance of coral
reef ecosystems by promoting algae growth, which can smother and even kill corals by blocking
their access to sunlight. Likewise, sediments can harm corals by blocking sunlight. With no
sunlight, the algae that lives inside the corals aren’t able to photosynthesize effectively.
Additional information
• Managing wastewater to support coral reef health.23
• Clean water for reefs. 24
MARINE DEBRIS

Marine debris is any manufactured item that either intentionally or unintentionally ends up
in the ocean. This can include fishing gear, plastic bags and bottles, and food wrappers.
Floating debris can snag on corals, blocking their direct access to sunlight and preventing
their symbiotic zooxanthellae from photosynthesizing. Depending on the size of the debris,
it can also break corals.
Additional information
• Fast facts about marine debris.25
• How does marine debris affect coral reefs?26

FloridasCoralReef.org
23, 24, 25, 26
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Lesson 2: Reef Relief: Coral Reef
Threats (continued)
Hyperlink Web Addresses
Page 3
1
2
3
4
5
6

YouTube.com/watch?v=eNqbSi_6KdA
YouTube.com/watch?v=YZQTRz9XKLs
YouTube.com/watch?v=7-DQNTKOO1M
GovTrack.us/congress/bills/subjects/environmental_protection/6038#text=coral+reef
Senate.gov/states/FL/intro.htm
GovTrack.us/congress/members/FL#representatives

Page 5
7
8

Blog.MarineDebris.NOAA.gov/tags/microplastics
NPR.org/sections/thetwo-way/2018/01/25/580227045/plastic-pollution-is-killing-coral-reefs-4-yearstudy-finds

Page 6
9
10
11
12
13
14
15

FloridaDEP.gov/sites/default/files/LBSP_24_Fertilizer.pdf
FloridaDEP.gov/sites/default/files/LBSP_24_Watershed_Poster_English.pdf
Coral.org/what-we-do/clean-water-for-reefs/
NationalGeographic.org/encyclopedia/dead-zone/
FloridaDEP.gov/sites/default/files/LBSP_24_Fertilizer.pdf
EPA.gov/pesticides/
FFL.IFAS.UFL.edu/about-ffl/9-principles/principle-6-guidance

Page 7
16
17
18

SoutheastFloridaReefs.net/wp-content/uploads/2018/07/Anchor-Damage.pdf
ReefResilience.org/stressors/local-stressors/coral-reefs-tourism-and-recreational-impacts/
MyFWC.com/WildlifeHabitats/nonnatives/marine-fish/scorpionfish-and-lionfish/lionfish

Page 8
19
20

NOAA.gov/education/resource-collections/ocean-coasts/ocean-acidification
Ocean.SI.EDU/ocean-life/invertebrates/ocean-acidification

Page 9
21

MarineConservation.org.au/coral-bleaching/

22

WorldWildlife.org/pages/everything-you-need-to-know-about-coral-bleaching-and-how-wecan-stop-it

Page 10
23
24
25
26

UNEP.org/news-and-stories/story/managing-wastewater-support-coral-reef-health-resilience
Coral.org/what-we-do/clean-water-for-reefs/
FloridaDEP.gov/RCP/coral/documents/fact-sheet-marine-debris
Blog.MarineDebris.NOAA.gov/how-does-marine-debris-affect-coral-reefs
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