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Lesson  1: Coral Reefs 101

Theme: Coral Biology

Grade Levels: 9-12

Duration: 45-60 minutes

OBJECTIVES

• Describe how coral reefs are formed.
• Use geographic terms to locate and describe 

the coral reefs of Southeast Florida.
• Compare coral colony age and size at the 

time of specific historical events.
• Describe growth patterns of coral 

skeletons. 
• Describe what happens to coral under 

environmental stressors.

MATERIALS

• Coral core poster.
• Historical timeline labels.
• Measuring tape.
• Florida’s Coral Reef poster.
• 3D printed coral polyp model.
• Computer/internet access with projector.
• Lesson 1 PowerPoint. 
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by Lindsay French, 2020

Next Generation Sunshine State Standards:

SC.912.E.6.4   Analyze how specific geologic 
processes and features are 
expressed in Florida and elsewhere.

SC.912.E.6.5   Describe the geologic 
development of the present-day 
oceans and identify commonly 
found features.

SS.912.A.1.3   Utilize timelines to identify the 
time sequence of historical data.

SS.912.G.3.1   Use geographic terms to locate 
and describe major ecosystems 
of Earth. 

  
SC.912.L.17.4  Describe changes in ecosystems 

resulting from seasonal variations, 
climate change and succession.

Next Generation Science Standards:

HS-LS2-2   Use mathematical 
representations to support and 
revise explanations based on 
evidence about factors affecting 
biodiversity and populations in 
ecosystems of different scales.

HS-LS2-6   Evaluate claims, evidence and 
reasoning that the complex 
interactions in ecosystems 
maintain relatively consistent 
numbers and types of organisms 
in stable conditions, but changing 
conditions may result in a new 
ecosystem. 

Students will learn how corals grow and 
what their skeletons can tell us about 
environmental conditions of the past. 



VOCABULARY
CALCIUM CARBONATE:  a white compound secreted by reef-forming coral polyps to build their 

skeleton, also known as limestone

CORAL CORE:  core drilled out of established coral colonies to study the growth bands

CORAL POLYP:  tiny, soft-bodied animal related to jellyfish and sea anemones that 
secretes a calcium carbonate skeleton

ZOOXANTHELLAE:  photosynthesizing algae that live inside the coral polyp tissues 
(pronounced zoo-zan-thell-ee)

SYMBIOSIS:  a relationship between two species of organisms in which both members 
benefit (mutualism); or where only one member benefits but the other 
is unharmed (commensalism); or where one member benefits at the 
expense of the other member (parasitism)

CORAL BLEACHING:  when the symbiotic relationship between zooxanthellae and the coral 
polyp is stressed, often because of extreme sea water temperature 
changes, the zooxanthellae leave the coral polyp’s tissues and the coral 
appears white

Ocean Literacy Principles
1. The Earth has one big ocean with many features.
2. The ocean and life in the ocean shape the features of Earth.
5. The ocean supports a great diversity of life and ecosystems. 

Climate Literacy Principles
3. Life on Earth depends on, is shaped by and affects climate.
4. Climate varies over space and time through both natural and human-caused processes.
6. Human activities are impacting the climate system. 
7. Climate change will have consequences for the Earth system and human lives. 

Background Information
Coral reefs - ecosystems that are often referred to as the rain forests of the sea - support more 
life than any other marine environment on the planet. Coral reef ecosystems are so diverse that 
scientists estimate there are between 1-8 million undiscovered species living among reef habitats 
(National Oceanographic and Atmospheric Administration/NOAA). Tropical coral reef development 
requires specific environmental parameters: warm water, moderate wave action, high water clarity 
and low nutrients. These environmental specifications are why coral reefs account for less than 1% 
of the Earth’s surface, while also serving as essential habitat for more than 25% of all known marine 
species. Coral reefs not only serve as habitat for hundreds of marine species, they  
also provide thousands of people with jobs, recreation and opportunities for research. Coral reefs 
also protect coastal communities from shoreline erosion and flooding during storms.

Florida’s Coral Reef
Florida’s Coral Reef formed approximately 10,000 years ago when the last Ice Age caused sea levels 
to rise. Today, Florida’s Coral Reef expands over 350 nautical miles, running along the southeast 
coast of the state from the Dry Tortugas, north to the St. Lucie Inlet. This is the only near-shore coral 
reef ecosystem found in the continental United States. Visitors from around the world travel to 
South Florida to catch a glimpse of the more than 45 species of stony corals living on Florida’s Coral 
Reef. Coral reefs are a key component of Florida’s economy, supporting more than 71,000 jobs in 
Southeast Florida and bringing in nearly $6 billion in local income and sales annually. 
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Anatomy of Coral
Corals are animals that have a unique symbiotic relationship with algae. Corals are made up of 
hundreds, and sometimes even thousands, of genetically identical coral polyps. Their structure 
resembles that of an upside-down jellyfish – in fact, corals are related to jellyfish and sea 
anemones. The tube-like body is closed at the bottom and open at the top, which is surrounded 
by tentacles filled with stinging cells, or nematocysts. Collectively, the genetically identical coral 
polyps form a colony. As the colony grows, the polyps secrete a calcium carbonate skeleton that 
connects them to the substrate. This is known as the coral skeleton. This skeleton forms the 
substrate for reef formation and growth. 

Coral polyps live in symbiosis with microscopic algae called zooxanthellae. Zooxanthellae live 
inside the polyp tissues where they are protected from predators. In return, the zooxanthellae 
photosynthesize and provide the coral with food. In addition to serving as their primary food source, 
the zooxanthellae give corals their vibrant colors. Without them, the polyp tissue is clear. This is 
why corals appear white when they are bleached and the zooxanthellae leave, exposing the white 
skeleton underneath the translucent tissue. 

Coral Cores - Using Coral to Look Back in Time 
Reef-building coral species produce their calcium carbonate structures in fluctuating densities 
depending on the season. Coral skeletons grow more rapidly in the moderate temperatures of the 
fall and winter (72-77° F or 22-25° C) and have slower growth rates in the warmer summer months. 
The rapid winter growth results in calcium carbonate layers that are less dense in comparison to the 
slow summer growth layers. 

These density layers result in visible growth rings, like that of a tree. Scientists study these layers to 
look back in time at historical ocean temperatures to further understand coral development and 
stress levels. To view the growth bands, scientists take a sample called a coral core by drilling a core 
out of an established coral colony. The hole in the coral is then filled with a cementing compound 
to allow the coral to continue to grow around the sampled area. An X-ray of the coral core sample 
allows scientists to easily decipher between the low and high-density layers as well as identify 
density stress bands that indicate temperature extremes. 

Engagement
Ask your students to brainstorm what they already know or have previously learned about coral 
reefs.

• How are coral reefs formed?
• Is a coral a plant or animal?
• Where are coral reefs found?

Engage your students in coral reef biology and development through a few 
short videos: 

1. Coral Reef 101 by National Geographic1 (4:00 minutes)
2. The Importance of Coral Reefs by the Georgia Aquarium2 (1:26 minutes)
3. What Happens If All The Coral Dies? by Life Noggin3 (3:32 minutes)
 

After showing the videos, have the students reflect on what they previously knew or thought about 
coral reefs and compare that to what they learned from the video. 

• Did any facts from the video surprise your students? 
• What facts were new to them? 

1, 2, 3 hyperlinks can be found on page 9
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Continue the introduction to coral reefs using the Florida’s Coral Reefs poster provided in the 
classroom kit. 

• What sort of animals depend on this habitat? 
• What types of corals can be found living among Florida’s Coral Reef? 

Exploration
Dive into Florida’s history with coral cores. Discuss with your students the portion of the Coral 
Reefs 101 video that showed scientists drilling out a coral core from an established coral head. Use 
the information provided in the “Using coral to look back in time” portion of the teacher resource 
section as well as the Florida’s Coral Reef poster graphic of coral anatomy to explain the process of 
coral coring and how these cores can be used. Proceed with the following activity.

Materials 
For this activity, you will use the coral core poster, measuring tape and Florida historic date labels 
provided in the classroom kit.

Procedure 
1. Using a clip, hang the coral core poster on the wall or whiteboard and have the students gather 

around the poster. Discuss the overall features of the coral core, including the immense size 
and  the age of this specific coral head. Take note of some of the historical dates printed on the 
poster in comparison.   

2. Next, have the students examine the density fluctuations of the growth rings. Have the 
students identify the denser (darker) summer growth rings indicating slow growth in higher 
temperatures compared to the less dense (lighter) growth rings indicating faster growth 
in lower temperatures. Point out any middle density rings that indicate stress bands of 
temperature extremes. Take note of how much data a scientist can gather from such a large 
coral core.

3. Divide your students into groups and have each group select a timeframe to focus on such as 
a decade or 20-year span. Direct the groups to measure each growth band in their timeframe, 
indicating average measurement, in millimeters, for the summer versus winter growth bands. 
What does this tell you about the temperatures during that time span?

4. Now, work as a class to add the Florida historical timecards to their appropriate sections on the 
coral core. Do any of these historical moments support your thoughts on temperature for each 
time span?

Explanation
Using what they learned in the core lesson, have your students work in their groups to draw out a 
prediction of what the coral colony’s growth bands might look like from the years 2005 to 2020. 
Direct them to use the dataset of average summer and winter sea surface temperatures (in Celsius) 
of that time span that was collected from the Kristin Jacobs Coral Reef Ecosystem Conservation 
Area, a portion of Florida’s Coral Reef, to predict the growth band sizes. 

They should use the standard of 2mm growth band during summer conditions (26-29° C) and 4mm 
growth band during winter (22-25° C). Then, as a whole or in the same groups, brainstorm what sort 
of events (historical, environmental or climatic) occurred during the 2005-2020 time in Florida’s 
history. Could any of these events have had an impact on coral growth? How about stress band 
development (e.g., hurricane seasons, weather fluctuations, pollution prevention laws, oil spills, 
etc.)? 
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Southeast Florida Coral Reef Average Sea Surface Temperature 
Source: Coral Reef Watch, NOAA

Year Winter
SST

Summer
SST Year Winter 

SST
Summer 

SST

2005 23 29 2013 24 28

2006 22 29 2014 24 29

2007 24 29 2015 24 29

2008 24 28 2016 24 30

2009 22 29 2017 25 29

2010 24 30 2018 24 30

2011 22 29 2019 24 30

2012 23 28 2020 24 N/A

Extension 
Florida’s Coral Reef has experienced both high and low temperature extremes over the past 15 
years (note the extreme low and high temperatures from the dataset). What happens to coral 
during such temperature extremes? Use the coral bleaching infographic provided by NOAA to show 
your students the effects of stress, such as temperature extremes, on coral. Then, simulate a coral 
bleaching scenario using the 3D printed coral polyp model provided in the classroom kit.

The 3D-printed coral polyp model is a heat-sensitive model resembling a generic species of coral 
polyp. Using the polyp model, the students can identify the polyp structures such as the tentacles, 
stomach and skeleton. Point out that the colored portion of the model represents the animal, the 
coral polyp, and have the class recall where the polyp’s coloring comes from (zooxanthellae). Now, 
place the polyp model in a bowl of warm water. Ask your class to describe what has happened to 
the color of the polyp model. The polyp portion of the model should have turned from colored to 
white. Ask your students to use biological terms to describe what happened to the coral polyp – in 
temperature extremes, the colorful zooxanthellae leave the polyp, resulting in color loss. 

Lesson  1: Coral Reefs 101 (continued)
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Discuss how temperature extremes, both low and high, can cause massive coral bleaching events 
and how this affects the ecosystem. 

Dive Deeper
As a class, explore coral bleaching along the northern portion of Florida’s Coral Reef from Martin 
County to Miami-Dade County using Marine Planner, an online map provided by Our Florida Reefs.4 

By using the Layer List on the mapping tool on the top left of the map, the following layer option 
should appear “Marine Planner_WMS.” By clicking the down arrow next to “Marine Planner_WMS,” 
sub-layers should appear. Select the “Coral” sublayer and then check the box for “Coral Colony 
Bleaching Index (FRRP).” This will bring up the coral bleaching dataset using red shaded markers on 
the map. To remove other markers that are also being shown on the map, click the check box next to 
each layer, leaving the Coral Colony Bleaching Index as the only data selected. 

Select the “Legend” button on the mapping tool (grey button with three horizontal lines). Familiarize 
yourself with the legend section of this sublayer. Note that the darker color of marker reflects a higher 
index of coral bleaching. By clicking on an individual marker on the map, you will activate another 
window of information on that data point. Explore the map with your students, guiding the discussion 
using questions such as: 

• What seems to be the most common bleaching index along this portion of Florida’s Coral Reef? 
• Which areas have experienced the highest index of coral bleaching? 
• Which areas had the most data collected? 
• How would you describe the level of coral bleaching occurring along Florida’s Coral Reef?

4 hyperlink can be found on page 9
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Evaluate
Direct your students to individually construct a poster (11  x 17”) predicting the coral core for the 
next 20 years of a coral that settles on Florida’s Coral Reef in the year 2020. Direct them to the map 
on FloridasCoralReef.org for them to each identify a section of Florida’s Coral Reef that their polyp 
will be “established” on and include this on their poster.5 Then, using the information provided on 
the website regarding the future of Florida’s Coral Reef, along with scientific inquiry, direct your 
students to construct their growth bands keeping in mind some of the future stressors predicted to 
impact Florida’s Coral Reef – such as coral bleaching, coral disease, habitat loss, human impacts, etc. 

Each student should add reference points and “event markers” extending from the growth bands 
on their coral core indicating predicted events leading to such bands. Evaluate each student’s work 
based on creativity (15 pts.), drawing of coral core (10 pts.), use of event markers to correspond to 
coral core (10 pts.), appropriate explanations using scientific reasoning (50 pts.) and completion of 
project (15 pts.). 

Project Rubric

Creativity
15 pts.

Drawing of 
Coral Core

10 pts.

Use of Event 
Markers
10 pts.

Appropriate 
Explanations 

using Scientific 
Reasoning

50 pts.

Completion
15 pts.

5 hyperlinks can be found on page 9
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1740 – British invade Florida 1941 – World War II

1821 – United States acquires Florida from 
Spain 1946 – Florida Park Service established

1824 – Tallahassee established as capital 1950 – First American rocket launches from 
Cape Canaveral

1894 – Freeze destroys Florida citrus crops 1955 – Florida’s Turnpike construction 
begins

1905 – State University System is created 1969 – Apollo 11, from Cape Canaveral, 
lands first men on moon

1905 – Construction begins for Henry 
Flagler’s Overseas Railroad to Key West 1970 – Endangered Species Act established 

1917 – World War I 1971 – Walt Disney World opens

1918 – First flight from Key West, Florida, to 
Havana, Cuba

1987 – Florida Underwater Preserve 
program established

1928 – Devastating hurricane hits South 
Florida 1992 – Hurricane Andrew hits South Florida

1937 – Amelia Earhart takes off from Miami 
on round-the-world-flight

1993 – Florida Department of 
Environmental Protection is created
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5 FloridasCoralReef.org
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