110 Calle Iglesia
San Clemente, CA 92672
(949) 388-0313
https://shacc.org

Lesson Plan
Topics
Ecosystems, Climate Change

Grades
9-12

Duration
60 minutes

Materials
Background and questions
worksheet
List of web resources
Graphic organizer
Google Drawing Access

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

Title: “Artificial Reefs; Help or Hinder Coastlines?”
Focus Question
What are the effects of artificial reefs on coastal ecosystems?

Objectives/Outcomes


Students will learn about artificial reefs, MPASR, and their effect on
coastal ecosystems by researching various both local and distant
examples of artificial reefs.
 Students will complete a graphic organizer depicting the various
points of view on the topic.
 Students will be able form an opinion about the pros and cons of
developing artificial reefs off coastlines.
 Students will present their analysis of their findings in a google
drawing.

Vocabulary


Outline








SHACC has a variety of
lesson plans that you
might find fun for you
students.
Visit https://shacc.org

MPASR, Artificial Reefs, Reef Units, Geo– Systems

Students start by reading focus question, “What is an Artificial
Reef? What are the benefits and problems of artificial reefs?”
Record responses or have students write down the question and
responses in their notebook (Interactive Science Notebook or
Logbook).
Read the research study from the International Journal of Ocean
and Climate Systems, 2013 and answer the questions in the
worksheet.
Look at the graphic organizer prior to reviewing the resources.
Review the resources including short videos, science articles and
interviews and complete the graphic organizer.
Use the graphic organizer to create a mini-poster in google
drawings to present your findings and opinion.

Assessment
1. Student engagement and participation.
2. Completion of graphic organizer and mini poster google drawing
google share.
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Lesson Plan
EXTENSIONS:
 Compare and Contrast Artificial

Reefs effects on different world
coasts.
 Research information on the
effects of artificial reefs on
climate change.
 Create an infographic about
climate change.

GUIDED INSTRUCTION:
1. Discuss the Focus Question. Record responses or have students
write down the question and responses in their notebook
(Interactive Science Notebook or Logbook). You will come back to
this at the end of the lesson and record their thoughtful answers.
2. Have students popcorn read the Artificial Reefs: A Review research
paper and answer the questions as a group.
3. Show them the Graphic Organizer and where to find all the
resources to research.

Popcorn Reading: A
student reads orally for
a time, and then calls
out “popcorn” before
selecting another
student in class to read.

4. Students will break into groups of 4 and each student will research
a different resource then share with the group their findings.

5. They will complete the graphic organizer together as they review
their research in their groups and take notes of each students findings
6. Then they will each choose their own opinion about artificial reefs
and present the data in a google drawing.
7. Have the students share with you their poster.

Students can create a
poster to share with
the class
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Lesson Plan
BACKGROUND
PROBLEM
The natural processes due to the action of waves, tides, currents, sediment deficit due to natural hazards and human
impact such as, sand mining and coastal engineering works are all the possible causes for erosion. All over the world,
the coastal community faces the problem of coastal erosion, either short term or perennial that often affects their
livelihood. The Coastal Engineers and Scientists have been continuously working on the measures to control/combat
this problem through hard and soft measures. Of these, the later has become a topic of great interest. The
conventional methods (hard measures) such as seawalls, breakwaters, groins and gabions are short lived, expensive,
non eco-friendly and often are an eyesore. The trend in the coastal zone management including coastal erosion
mitigation and protection has been shifting towards soft and novel eco-friendly solutions. In general, there is a growing
interest in low cost methods of shoreline protection. As there is a shortage of natural rock in certain geographical regions, there is a need of alternative materials and systems for shore protection. Geo-systems such as geo-bags,
geo-tubes, geo-containers, geo-curtains, geo-grids, etc and other systems such as Reef Balls, Aqua-reef, prefabricated
units, and beach drainage have gained popularity in the recent years because of their simplicity in placement, cost
effectiveness and less environmental adverse effects.

ARTIFICIAL REEFS
General Artificial reefs are man-made underwater obstructions that are submerged below the sea surface. These
obstructions are like any natural ones acting as buffers in diffracting the incident wave energy, offer friction, thus
leading to attenuation, reduction in force on the coastline. The degree of attenuation of wave energy depends on the
shape, size and material of the artificial reefs. The artificial reefs are also expected to enhance recreational benefits
like diving, fishing and surfing. The geometry and design of the artificial reefs varies as it depends on the main functions of the structure and materials used. All kinds of materials such as steel, reinforced or pre-stressed concrete, fiber
glass or a variety of composite materials have been used in construction of artificial reefs. Old wrecked cars, airplanes,
military tanks, used truck or car tires, junked appliances, docks, old boats, ballistic missiles, decommissioned ships and
obsolete oil rigs have been sunk and designated as artificial reefs. At a few locations, they serve as tourist attractions.
For instance, the submarine ride in Honolulu, USA provides such views.

ISSUE
This all sounds amazing, doesn’t it? However there are possible negative effects of artificial reef structures too. The
development of artificial reefs to provide additional habitat for marine life and restore lost coral reefs has been a trial
and error process. Many projects failed and some even ended up in doing more harm than good. Some cons are toxic
materials, over fishing, or alter the trophic levels for the ecosystems. Some Pros are restore coral reefs, prevent or
slow erosion of coastline, increase recreation, and increase diversity.
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Lesson Plan
RESOURCES:
Lokesha, V.Sundar and S.A.Sannasiraj , Artificial Reefs: A Review, International Journal of Ocean and Climate Systems, April 30, 2013.

https://journals.sagepub.com/doi/pdf/10.1260/1759-3131.4.2.117
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Lesson Plan
Name:______________________________________________ Period:_________ Date:__________________

Artificial Reefs Background Questions
1. What is an artificial reef? __________________________________________________________________
_________________________________________________________________________________________
_________________________________________________________________________________________
2. What is considered when building an artificial reef?______________________________________________

_________________________________________________________________________________________
_________________________________________________________________________________________
3. Why build an artificial reef? ________________________________________________________________
_________________________________________________________________________________________
4. What is a GEO-System: ____________________________________________________________________
_________________________________________________________________________________________
5. What is attenuation mean: _________________________________________________________________
_________________________________________________________________________________________
6. List materials that can be used to make an artificial reef.__________________________________________
_________________________________________________________________________________________
7. What are some Pros to building artificial reef: __________________________________________________
_________________________________________________________________________________________
8. What are some Cons to building artificial reefs: _________________________________________________
_________________________________________________________________________________________
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Research Graphic Organizer: For each resource summarize what you learned about artificial reefs.
Resource

Summary of research about artificial reefs

Artificial Surfing Reefs

Lesson Plan

http://www.surfscience.com/
topics/waves-and-weather/
wind-and-weather/artificialsurfing-reefs/

Pipe Dreams
https://www.surfer.com/
features/pipe-dreams-artificialreef/

San Clemente, CA Artificial Reef
https://
www.ocregister.com/2019/03/
07/210-acre-artificial-reefapproved-for-san-clementedespite-surfers-concerns/
https://
www.ocregister.com/2020/06/
12/work-resumes-on-sanclemente-man-made-reeflikely-the-worlds-largest/

EDISONS REEF
https://www.youtube.com/
watch?v=WwKa87lECL0

Australia Artificial Reef
Surf break
https://www.youtube.com/
watch?v=yZWJj8_uE9Y
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