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Mollusc Adaptation and Diversity 
Grade Level:  grades 9-12 

Lesson Summary:  Students will examine a variety of live and preserved molluscs.  They will compare 
and contrast body forms and try to relate the various body forms to different ecological roles and 
strategies. 

Lesson Duration:  one 90-minute class period 

Learning Objectives: 

• Students will understand that all molluscs are related and derived from a single type of ancestral 
mollusc. 

• Students will understand that the variety of body forms seen in molluscs allows them to inhabit 
many different habitats and ecological niches. 

Content Standards: 

• Ocean Literacy Principles 
o Essential Principle 5: The ocean supports a great diversity of life and ecosystems. 

• National Science Education Standards 
o Content Standard (C): Life Science: Biological evolution 

• California State Science Content Standards 
o Biology/Life Science 7a: Students know why natural selection acts on the phenotype rather 

than the genotype of an organism. 
o Biology/Life Science 8a: Students know how natural selection determines the differential 

survival of groups of organisms. 
 

Cruise Information: 
This lesson was created as part of the Cal-Echoes cruise and the Scripps Classroom Connection GK-12 
program.  The Cal-Echoes cruise was a student led research cruise that collected scientific data from the 
Santa Barbara Basin during the Fall of 2010.  The cruise participants included 25 scientists and 10 
educators as well as 23 crew members.  The scientific goals of the cruise were to gain a better 
understanding of the coastal marine ecosystem of the Santa Barbara Basin, to attempt to understand the 
history of the ecosystem in order to better understand why the ocean looks the way that it does today, and 
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to better understand the connections between the ecosystem, its organisms, and the humans who live and 
use the coast and its resources.  The cruise also had a strong educational component, which aimed to 
bring the experience and the science of the cruise to students and teachers.  Additional lesson plans, 
activities, and videos were created and are available at http://calechoes.wordpress.com/. 
 
Author:  Alison Cawood, Scripps GK-12 Fellow, Mission Bay High School, San Diego, CA 
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TEACHER Instructions 

Background:  Molluscs are an incredibly diverse group of organisms.  They inhabit many different ecosystems such as open 
ocean, deep sea benthic habitats, coastal oceans, shallow benthic habitats, tide pools, and fouling communities.  They can be 
grazers, filter feeders, or predators.  They can be benthic, planktonic, or nektonic.  They can also provide hard structure for other 
organisms.  Because of this great diversity, molluscs are a great group of organisms with which to introduce students to the 
concepts of adaptation and diversity. 

All molluscs are bilaterally symmetric and unsegmented.  They possess a mantle on the dorsal part of the body wall.  In shelled 
molluscs, the mantle secretes the shell.  Additionally, many molluscs have a radula, a muscular foot, and produce trochophore 
larvae.   

Major groups of molluscs include gastropods (includes abalone, limpets, snails, slugs, and pteropods), bivalves (mussels, oysters, 
scallops, and clams), and cephalopods (squid, octopus, nautilus, and cuttlefish).  Gastropods have one shell or no shells (like 
slugs and snails).  Bivalves have two hinged shells (like clams).  Cephalopods have tentacles and often reduced shells. 

Materials: 
• Live organisms: Abalone, mussels, keyhole limpet, cowrie, wavy top turban snail 
• Preserved organisms: Octopus, squid, pelagic molluscs (heteropod and nudibranch) 
• Shells: Abalone, mussels, cowrie, Murex, scallops, Nautilus, Janthina, snails 
• Dead mussel (very recently opened) 
• Bat ray jaws 
• Crushed shells 
• Shells with evidence of scraping 
• Shells with evidence of drilling 
• Squid beak 
• Squid pen 
• Sea water for live organisms 
• Videos and photos of representative molluscs 
• Worksheets (1 per group) 
• If organisms and shells aren’t available, similar organisms can be used or videos/photos can be substituted. 

 

Instructional Strategies/5 E model: 

Engage:  Have students work in groups of 2 or 3 to come up with as many molluscs as they can.  Then have them come up with a 
list of characteristics that make a mollusc a mollusc.  Discuss the lists as a class. 

Explore:  Set up the specimens into 6 stations that are described in the student worksheet.  Have students work in groups to 
complete the questions on the worksheet. 

Explain:  Discuss the observations and worksheet responses as a class.  Discuss how these body forms might have arisen.  
Discuss why it would have been evolutionarily advantageous for molluscs to have so many different body forms. 

Elaborate:  Have each student create (draw or model) a mollusc that would be well adapted to a given set of conditions (the 
instructor can preselect them or let students choose for themselves).  Students should choose a habitat (e.g. tide pool, deep sea, 
benthic, pelagic), feeding strategy (e.g. grazer, filter feeder, predator), and group (e.g. cephalopod, gastropod, bivalve). 
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Evaluate:  Have the students describe their organism and its adaptations to the other members of the group.  Allow the group to 
discuss the adaptations and how well each organism would fit into its given environment. 

Additional Resources: 

• Source of mollusc videos http://www.delicious.com/miriam_goldstein 

• Internet guide to marine gastropods http://www.gastropods.com/ 

• Marine mollusc images http://www.tafi.org.au/zooplankton/imagekey/mollusca/index.html 

• Shell image gallery http://www.nmr-pics.nl/ 

• Collection of mollusc related websites http://www.manandmollusc.net/links_index.html 

• Cal Echoes Research Cruise http://calechoes.ucsd.edu 

• Scripps Classroom Connection GK-12 program with earth, environmental, and marine science lesson plans 
http://earthref.org/SCC/ 
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Mollusc Adaptation and Diversity 

Names of Group Members: 

Vocabulary: 

• Prey – animals that are eaten by other animals 
• Predators – animals that eat other animals 
• Benthic – living on the bottom 
• Pelagic – living in the water 
 

Station 1: Abalone and Mussels 

Both of these organisms are molluscs.  The red abalone has only one shell.  It lives on rocky areas of the seafloor, often in 
or near kelp forests.  They are slow moving, and tend to live in large groups.  Abalone are now endangered in many parts 
of the world due to overfishing.  Mussels are common in many parts of the world, including San Diego.  They have two 
shells and often live in large clumps attached to hard surfaces, such as rocks, pier pilings, and docks.  It attaches to the 
hard substrate with strong threads, which can make it difficult to remove the mussels from the surface that they are 
attached to. 

Items: Live red abalone, live mussels, dead mussel (recently alive), abalone shells, mussel shells 

Instructions: Examine the specimens at this station and answer the following questions.  You can pick up the live 
mussels and the shells. Don’t pick up the live abalone!  You can touch it gently while it stays in the container. 

Questions: 

1a. Describe how the live animals and the dead mussel (recently alive) look and feel.  Mention at least 3 observations 
about each animal.  What is similar about the live animals?  What is different?  Mention at least 2 similarities and 2 
differences. 

 

 

1b. Describe how the shells look and feel.  Mention at least 3 observations about each shell.  What is similar about the 
shells?  What is different?  Mention at least 2 similarities and 2 differences. 

 

 

1c. If you were a predator, which of these organisms (the abalone or the mussel) would you choose to eat and why?  Think 
about your responses to the two previous questions when you make your choice. 
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Station 2: Keyhole limpets, cowries, and sea snails 

These three animals are all molluscs and they belong to the same class (Gastropoda).  They are all found locally in San 
Diego tide pools or shallow ocean waters. 

Items: Live keyhole limpet, live cowrie, live wavy top turban snail 

Instructions: Examine the specimens at this station and answer the following questions.  Feel free to touch all of the 
animals, but don’t pick them up without asking the instructor first. 

 

Questions: 

2a. Identify the shell on the keyhole limpet.  Describe it.  Can you think of any reasons why it might be the way that it is? 

 

 

 

2b. Compare the shells of the three animals.  How are they similar?  How are they different?  Mention at least 3 
similarities and 3 differences. 

 

 

 

2c. These animals are pretty closely related.  Can you think of any reasons why they evolved such different kinds of 
shells? 
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Station 3: Predation on shelled molluscs 

One of the characteristics of molluscs is a soft, fleshy body.  This makes them very attractive to predators, and was 
probably one of the forces that drove the evolution of shells.  However, this led to the selection of predators that were able 
to eat the molluscs in spite of the shell.  This is called the predator/prey arms race.  Prey adapt to avoid predation, and 
predators adapt to overcome the defenses of the predators, and so on for ever.  There are three main methods of preying 
on molluscs that have shells: scraping (usually done by crabs), crushing (often by rays), and drilling (often by octopus). 

Items: Bat ray jaws, crushed shells, scraped shells, drilled shells, 5 shells showing examples of mollusc defense against 
predation 

Instructions: Examine the specimens at this station and answer the following questions.  Feel free to pick up and examine 
all of the pieces, but please be careful with them because some are delicate. 

 

Questions: 

3a. Look at the shells that were crushed.  Describe (or draw) how you think that the bat ray fed on those molluscs. 

 

 

 

3b. Look at the shells that were drilled by an octopus.  What do they have in common? 

 

 

3c. Look at the shells that were scraped.  What do they have in common? 

 

 

3d. Look at the five shells (a, b, c, d, e) that are examples of mollusc defense against predation.  Can you determine which 
type of predation (crushing, drilling, or scraping) these shells have evolved to defend against?  Tell why you chose each 
predation type. 

a)        d) 

b)        e) 

c) 
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Station 4: Cephalopods 

Squid, nautilus, and octopus all belong to the same class (Cephalopoda).  All of these organisms can be found in the 
Pacific Ocean. 

Items: Preserved octopus (different life stages), nautilus shell, preserved squid, squid beak, squid pen, octopus video 

Instructions: Examine the specimens at this station and answer the following questions.  Do not take anything out of the 
jars, but feel free to move the jars around in order to get a better look at the animals. 

 

Questions: 

4a. Examine all of the materials and all of the animals (squid, nautilus, and squid).  Which do you think is the most 
primitive?  Why?  Which evolved most recently? Why? 

 

 

 

4b. The loss of the shell is considered an ecological trade off, an organism gives up something but gains something else.  
What do you think that the octopus gave up when it lost its shell?  What did it gain? 

 

 

 

4c. Describe the squid beak and pen.  How do you think that scientists might have used these body parts to help them 
determine that squid are molluscs? 
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Station 5: Pelagic snails and benthic snails 

This station has the shells from two different kinds of snails, one that lives in the water (pelagic) and one that lives on the 
bottom (benthic).  The pelagic snail lives at the very surface of the water floating upside down attached to mucous 
bubbles. 

Items: Pelagic snail shells, benthic snail shells 

Instructions: Examine the specimens at this station and answer the following questions.  You can touch both kinds of 
shells, but be very careful with the purple ones, they are very delicate. 

 

Questions: 

5a. Examine the shells.  Describe both kinds.  Mention at least 3 things that you notice about each kind of shell. 

 

 

 

5b. Can you determine which of these shells belongs to the pelagic snail and which belongs to the benthic snail?  How do 
you know? 
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Station 6: Pelagic molluscs 

These two kinds of animals both live in the water (pelagic).  One is called a heteropod.  It lives in the upper ocean.  The 
other is a nudibranch.  It lives about 2000 meters (1.25 miles) deep in the ocean. 

Items: Preserved heteropod, preserved nudibranch 

Instructions: Examine the specimens at this station and answer the following questions.  Do not touch the specimens!  
They are preserved in formalin, which is poisonous! 

 

Questions: 

6a. See if you can find the remnant (left over) shell of the heteropod.  Draw a picture of the heteropod and label the 
remnant shell.  Can you think of any reasons why the shell would be so small? 

 

6b. By evolving to a shell-less form, these animals don’t have a shell as a defense against predators.  What kinds of 
defenses did these organisms develop instead? 

 

 

 

6c. Can you think of any reasons why these organisms would have evolved to live in the water instead of on the bottom?  
What did they gain? 

 


