Become a SeaSeeker: Exploring Estuarine Ecosystems

Lesson 10: Oyster Reefs and Their Inhabitants
Focus Question:
What animals use oyster
reefs for habitats?
Objective:



observe properties of animals
found within a bag of oysters;
Infer about the quality of the
oyster reef as a habitat based
upon observations of
biodiversity

Purpose:
This is an interactive, lab-based activity in which students will use
observations to investigate the differences among two oyster
clusters (“young” and “aged”). Oyster clusters form reefs that serve
as habitat for other estuarine organisms.
Time Duration: 2 hours

Materials:
Teacher Preparation:
SC Science Standards:
 For Charleston area educators, contact South Carolina
5-2.5 Explain how limiting
Department of Natural Resources, SCORE
factors (including food, water,
Program staff: Nancy Hadley (843.953.9841) or
space, and shelter) affect
Michael Hodges (843.953.9241) for bagged
populations in ecosystems.
oysters. If this source is unavailable, then small oyster
6-1.2 Differentiate between
observation and inference during
clusters may be collected from the wild.
(Note: Be
the analysis and interpretation of
sure to ask SCDNR about permits.)
data.
 Background (Appendix 4) can help with understanding
of terms and concepts.
Each student group:
 Phylum ID Sheet (Appendix 1)
 Oyster Bag Data Sheet (Appendix 2)
 Cluster from “young” oyster bag
 Cluster from “aged” oyster bad
 Caliper or ruler
 Tweezers
 2 Trays or dishpans
 Paper towels
 Newspaper
 Gloves for each student
 Seawater from estuary or artifical seawater (optional)
 Sorting dishes (egg carton, petri dishes or bowls, etc)
 Permanent Marker
 Magnifying lens
Safety Concerns: Please note that students should wear gloves as oyster shells can be sharp. Have
students wash hands with soap and water when the lesson is finished.
Oyster Restoration Bags either can be brought to the classroom in a cooler within a few hours of
being removed from their habitat. Or, if the bags are small enough, they can be put in a large
cooler and covered with seawater for a few hours of transient or possibly overnight with a air
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Vocabulary:
Spat: juvenile oysters that have just settled out from their planktonic form onto hard substrate such
as dock pilings, rocks, or shell.
Diversity: the variety of organisms that can be found in a habitat.
Diversity Index (DI): the calculation of a habitat’s diversity based on the number of species counted
and the total number of individuals. When calculated, DI’s closest to 1 are considered to have the
highest diversity.
Habitat: the environment in which animals and plants live and where they find food, water, shelter
and space.
Oyster Reef: an estuarine hard structure habitat made of clusters of oysters.
Aged Oyster Bag: A plastic mesh bag full of discarded shell that has been placed in the estuary for
several weeks or months and spat, barnacles, tube worms, and many other organisms have moved in
and settled. Aged oyster bags typically have a higher diversity than young oyster bags.
Young Oyster Bag: A plastic mesh bag full of discarded shell that has recently been placed in the
estuary and does not contain many species or large diversity.
Student Engagement:
Use a KWL Chart to find out students’ knowledge about oyster reef and their inhabitants. Ask the
focus question: What is an oyster reef? What animals use oyster reefs as habitats? Ask them to
predict whether they think an old oyster reef would have more diversity of animals than a younger
oyster reef? List responses under the “K” column.
Ask students to think about questions they have pertaining to oyster reef habitats and inhabitantswrite these questions under the “W” column.
Be sure to wrap up the KWL Chart after this lesson by completing the “L” column indicating what the
students learned.
Methods:
Prior to distributing materials, review vocabulary and safety procedures below:
 Handle oysters & animals gently and carefully
 Be careful of sharp oyster shell edges and sharp tools
 Keep gloves on throughout this lesson.
 Optional: Sorted animals can be put in a little seawater in their dish or egg carton for later
release.
Cover tables with newspaper. Distribute either in two separate areas on newspapers or sequentially,
partial contents of two bags of oysters. one from a “young” oyster bag and one from an “older or
aged” oyster bag, For each Bag, use the same procedures:
1. Sort the loose shells and live oysters looking for small organisms. .
2. Place small animals into some sorting trays. If possible, try to identify the organism in to the
Phylum and by species level (if you can’t identify the species, then just make up a name and
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put in the table as “other”). Try to keep the samples of each Phylum separated from others.
Using the Phylum ID Guide (Appendix 1) to help identify animals. The point is that the students
observe differences and count the numbers of the same type. The point is not that they
identify everything perfectly, but to sort.
3. Record the number of individuals you find on the Cluster Data Form (Appendix 2).
4. Count and record all species as best you can from this oyster bag.
Results:
On the “young” oyster bag data sheet, tally the total number of individuals that you found in this
cluster. Record total on data sheet. Now calculate the total number of species that you found in this
cluster and record this amount on the data sheet.
Repeat both calculations for the “aged” oyster cluster.
From the data you collected, calculate a Diversity Index for each oyster bag:
Total # of species / Total # of individuals = Diversity Index
a. Diversity Index for AGED:
b. Diversity Index for YOUNG:
Note: The most diverse oyster bag will have a Diversity Index closest to 1. (Read background in
Appendix 4)
Conclusion:
1.
Which bag had higher diversity and why?
2.

What evidence do you now have to evaluate if oysters and oyster reefs are good habitat for
estuarine animals?

Student Reflection:
What do your observations about the age of a reef habitat and its DI tell you about the value of
maintaining oyster reefs in the estuarine environment?
Why are oyster restoration programs important for more than just oysters?

Complete the KWL Chart
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Appendix 2 Oyster Bag Data Sheet
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APPENDIX 3 Student Worksheet (Teacher copy)
1. What Phylum was the most plentiful in the “young” oyster bag?
Answers will vary

2.

What Phylum was the most plentiful in the “aged” oyster bag?
Answers will vary

3.

If you would have been given an entire bag of oyster shells to sift through, would you expect to
find more species or less in the sample? Explain your answer.
Sample answer: I would expect the number of species to stay the same but there would be more individuals to count.

Focus Question: What animals use oyster reefs for habitats?
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APPENDIX 3 Student Worksheet
1. What Phylum was the most plentiful in the “young” oyster cluster?

2. What Phylum was the most plentiful in the “aged” oyster cluster?

3. If you would have been given an entire bag of oyster shells to sift through, would you expect to
find more species or less in the sample? Explain your answer.

Focus Question: What animals use oyster reefs for habitats?
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Appendix 4: Background information
In southeastern estuaries, most of the intertidal area consists of soft sediment (mud or pluff mud).
Hard substrate or surfaces, like shells or rocks, are common near oyster reefs or manmade structures
like docks or jetties. Oyster reefs are formed by spat settling and growing on layers of living, dead or
discarded oysters.
Oysters have a life cycle in
which the larval stage is
planktonic or free
swimming. Oysters at this
stage of life are called
veliger larvae.
When a shell starts to
form, the larval form
settles on a hard
substance, now the oyster
is known as spat.

Figure 1 Oyster Life Cycle Credit:

MD Sea Grant

In addition to providing hard substrate for young oysters to settle on, the oyster reefs provide habitat
for many other estuarine animals to live, feed, and hide. Marine worms, crabs, snails and brittle stars
move in and around the dead oyster shells and the living oysters. Other animals such as sponges,
sea whips (soft coral) and mussels attach to the reef and filter food from the water that flows past.
Tiny animals and juvenile organisms also inhabit the reef, feeding on even smaller creatures or
grazing on attached algae or seaweeds.
While exposed at low tide, oyster reefs are invaded by land and air animals. Predators like raccoons,
oyster catchers, and great blue herons stalk or pluck food from the oyster reef. At high tide, fish and
blue crab investigate the reef for their favorite prey such as smaller crabs and polychaete worms.
Oysters have been important economic fisheries for coastal communities. However, overharvesting,
poor water quality and disease have reduced the available oysters. When oysters are removed for
sale, the actual habitat is reduced. Good management of this resource suggests that when oysters
are removed from the estuary, it is important to return the oyster shell from where the animal was
originally collected. By returning the shell material to the estuary, hard substrate is available for new
oysters to grow.
Natural Resource agencies, such as SC DNR, help communities return oyster shells to the estuary. In
SC, volunteers work with SCDNR scientists to “build” oyster reefs along the SC coast using plastic
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mesh bags filled with oyster shells left over from large oyster roasts. These bags are then placed in
the intertidal zone where SC oysters grow naturally. The program is known as SC Oyster Restoration
and Enhancement or SCORE (http://score.dnr.sc.gov/).
Scientists are interested in the number of different types of animals found in an oyster reef and the
actual number of animals living in a designated space. One can use a large scale classification of
types on the Phyla level or small scale classification on the specie level.
Many ecologists feel that diversity in an ecosystem is good and provides more stability or resilience in
the event of pollution, natural disasters or other impact.
In calculating diversity, do the following. Take a small cluster from the bag or reef and carefully
identify the species and count each creature that you identify. This gives a list of species and total
animals counted in that cluster, reef or bag.
Example:
You have counted 200 individuals classified into 20 species in an aged oyster bag. So diversity would
be calculated as follows: 20/200=.1
If you have 10 species and 200 individuals in the young oyster bag, so diversity would be calculated
as follows: 10/200=.05.
The diversity index of .1 is higher than .05. Therefore the aged oyster bag has a higher diversity than
the young oyster bag.
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