


A WORD FROM THE FILMMAKER
Nowadays, it has become extremely rare to find never-before-seen 
animal behaviors. Filming on the island of Fernando de Noronha, off 
the coast of Brazil, we learned that huge schools of sardines were 
gathering in the area of breaking waves (the swash zone) as a handful 
of lemon sharks swam peacefully. We then discovered a whole 
unexpected fauna — barracudas, trevally, rays, and red snappers — all 
crowded around the schools of sardines without ever catching them. 
The sardines dodged all attacks, except those of the booby birds that 
dive-bombed them to surprise them. 

Thus began an investigation in tropical waters designed to answer a 
simple question: How do lemon sharks feed? I wanted to get away 
from many clichés — the image of the ruthless killer (this shark is as 
shy as it is clumsy!), idyllic images of turquoise waters (shot mostly in 
shallow murky waters, the clouds of sand act just as walls of fog in 
a horror movie), and the frightening figure of “jaws” (lemon sharks 
learn their fishing techniques by imitation or “trial and error”).

Music is an important part of this film and is mostly associated with 
the main character Manoela. Percussion is linked to the unexpected 
predators and wind instruments (the flute) to extreme weather events. 
A kind of dialogue between young and adult sharks is “embodied” 
respectfully with a violin and a cello. And the lovely voice of a local 
singer named Marina Travesso can be heard in the movie and end 
credits.
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BERTRAND LOYER
Bertrand Loyer is a world-renowned wildlife 
film author, cameraman, producer, and director. 
Since founding Saint Thomas Productions in 
1995, he has produced or directed more than 
100 wildlife, science, and environmental films 
for all major broadcasters, including countless 
underwater films. 

FILM SYNOPSIS 
The film Sand-Eating Sharks follows the life of a lemon shark 
called Manoela as she grows up in the waters of Fernando de 
Noronha off the coast of Brazil. Her extraordinary senses allow 
her to detect scents, sounds, and even the tiny electric fields of 
her prey. In particular, she specializes in a hunting technique that 
has only ever been observed in this spot — hunting sardines in 
the waves. When we look closer behind the breakers, we discover 
unsuspected alliances and unusual behaviors. Along the way, 
we meet the predators and prey, competitors and helpers who 
share these protected waters, and learn about their dynamic 
interactions. Manoela’s journey offers a peek at the complexities 
of life in one of the Atlantic Ocean’s most diverse ecosystems.

Discovered accidentally while shooting another film, the lemon 
shark population of Fernando de Noronha island was filmed over 
a three-year period, culminating in this striking portrait of a young 
female shark. Stunning high speed and aerial imagery as well as 
the use of rebreather diving equipment that is designed to recycle 
the gas that a diver would typically exhale provide a rare glimpse 
at a range of new shark behaviors and social interactions.
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EDUCATORS’ INTRODUCTION
This Educators’ Resource Guide is designed to enrich your 
students’ viewing experience of Sand-Eating Sharks and 
provide a springboard for exploring ocean ecosystems and animal 
adaptations. The guide includes dedicated activities for grades K-2, 
3-5, and 6-8 that align with Next Generation Science Standards and 
Common Core State Standards. 

The last page of this guide includes a list of web resources and 
regional wildlife species that can be used for further studies and 
follow-up lessons. It is by no means exhaustive but will provide a 
solid start for students to conduct research and explore. 

EDUCATIONAL OBJECTIVES
•  To introduce students to the film Sand-Eating Sharks 
•  To dive deep into the unique challenges and adaptations of life in 

our oceans
•  To educate students about the importance of biodiversity and the 

benefits of wildlife protection
• To provide an engaging vehicle for standards-based life science 

concepts
• To inspire students to think critically about problems facing our 

world and to find sustainable ways to support the environment

PRE-VIEWING TOPICS
Create a KWL graphic organizer on the chalkboard/whiteboard, 
with columns labeled “What I KNOW Already,” “What I WANT to 
Find Out,” and “What I LEARNED.” Fill in the first column by asking 
students what they already know about lemon sharks and ocean 
habitats. Begin with some basic concepts:
• Where do sharks live? 
• What do sharks eat? How do they catch their prey? 
• Do sharks have predators?
• What is an ecosystem? 
• Are sharks dangerous to people? 
• Are sharks fish?

As the discussion progresses, lead the class to more involved topics. 
These will be the basis for the second column of the chart. 
• Are sharks helpful or harmful to an ecosystem? What might be 

the benefit of having predators in an ecosystem?
• How do they know how to hunt? 
• What do fish and sharks do when there are storms?
• What traits do sharks share with other sea creatures?
• Can sharks learn or are they guided by instinct only? 

Grades K-2: Fill in the second column of the organizer with questions 
you develop as a class during your discussion. Keep the graphic 
organizer visible in a central location. Return to it to discuss and 
complete the remaining column with students after viewing the film. 

Grades 3-8: Conclude the discussion by having students copy the 
first column of the organizer so they can fill in the final column after 
they have seen the film. Based on the class discussion, have them 
come up with 2-4 of their own questions about lemon sharks for 
the second column.

POST-VIEWING TOPICS
Return to the KWL graphic organizer on the chalkboard/whiteboard to 
fill in the “What I LEARNED” column. Engage students in a discussion 
of facts and insights from their own notes and observations on the film. 
Emphasize the relationship between sharks and their environment.
• How was Manoela’s behavior different from what you expected?
• What was the most surprising part of the film? 
• Which animal did you find most interesting?
• Why do you think it’s important for ecosystems to have a variety 

of plants and animals?

Grades K-2: Fill in the remaining columns using student comments 
and observations. 

Grades 3-8: Have students complete the remaining “What I 
LEARNED” column on their own. 
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Finally, create a new chart called “Wonder.” Encourage students to 
share new questions the film may have raised about lemon sharks and 
ocean habitats to include on this chart. You may wish to use student 
ideas as the basis for new research projects. Remind students that the 
scientific process involves constant questioning and curiosity, and that 
scientists continually pursue new questions with research as they add 
to our knowledge and understanding of the natural world. 

BACKGROUND INFORMATION FOR ALL GRADES (K-8)
The water surrounding the island archipelago of Fernando de 
Noronha and Atol das Rocas Biological Reserve off the coast of Brazil 
is a haven for marine life. Its unique geography and topography serve 
as a protective cove where sharks, tuna, sea turtles, and tropical 
seabirds — including many threatened species — can find abundant 
food and safe breeding grounds. As a result, the islands serve a critical 
role in supporting populations of marine species for the entire Tropical 
South Atlantic. This rich ecology also provides scientists with a 
snapshot for studying ocean ecosystems and wildlife behaviors. 

Lemon sharks are just one of the species that can be observed here, 
as they use the coastal waters around the islands as a nursery. This is 
an unusual location for this purpose, as they typically prefer flatter, 
calm areas surrounded by mangroves. Here, young lemon sharks are 
subject to changing tides and open water that could put predators 
in their path. The resulting variations observed in their growth 
patterns and behavior are of scientific interest. For example, the 
sharks’ foraging range varies more to accommodate changing tides, 
and juveniles expand their range wider as they get older. Scientists 
have also noted that lemon sharks grow faster here than in nurseries 
further north, which may be a product of better food availability or 
an adaptive response to the presence of predators.1 The cooperative 
hunting of sardines in the waves, as seen in Sand-Eating Sharks, is 
also unique to this location.

But the rich biodiversity witnessed in this region is delicate. 
Centuries of human interference — destroying habitats, overfishing, 
killing sharks for their fins, and climate change — has left many of 
the species of these islands vulnerable or critically endangered. To 
protect them, Atol das Rocas Biological Reserve was established in 
1979 and human activity there is limited to scientific purposes only. 
The southern half of Fernando de Noronha was designated as a 
wildlife preserve in 1988; fishing is prohibited and tourism is very 
carefully regulated. In addition, there have been several species-
specific management programs, including the TAMAR-IBAMA 
project for sea turtles. Unfortunately, many of these efforts have 
insufficient resources for proper monitoring and implementation, 
and so the wildlife here continue to be at risk. On top of that, 
climate change threatens to change the sea and tide levels, which 
will lead to further disruption. 
1 https://labitel.paginas.ufsc.br/files/2017/05/Freitas_et_al_2006-Early-growth-and-
juvenile-population-structure-of-lemon-sharks-in-the-Atol-das-Rocas.pdf
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NEXT GENERATION SCIENCE STANDARDS* COMMON CORE STATE STANDARDS**
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Grades K-2

K-LS1-1 
From Molecules to Organisms: 
Structures and Processes

K-ESS3-1
Earth and Human Activity

1-LS1-1 
From Molecules to Organisms: 
Structures and Processes

2-LS4-1 
Biological Evolution: Unity  
and Diversity

Grades 3-5

3-PS2-3 
Motion and Stability: Forces 
and Interactions

3-LS2-1
Ecosystems: Interactions, 
Energy, and Dynamics

3-LS4-3
Biological Evolution: Unity and 
Diversity

4-LS1-2
From Molecules to Organisms: 
Structures and Processes

5-PS1-3
Matter and Its Interactions

Grades 6-8

MS-LS1-8
From Molecules to Organisms: 
Structures and Processes

MS-LS2-1
Ecosystems: Interactions, 
Energy, and Dynamics

MS-LS2-4
Ecosystems: Interactions, 
Energy, and Dynamics

MS-LS2-5 
Ecosystems: Interactions, 
Energy, and Dynamics

MS-ESS2-2 
Earth’s Systems

MS-ESS3-3 
Earth and Human Activity

Grades K-2

CCSS.ELA-LITERACY.RI.K.3
Grade K, Reading: 
Informational Text, Key Ideas 
and Details

CCSS.ELA-LITERACY.RI.K.4
Grade K, Reading: 
Informational Text, Craft  
and Structure

CCSS.ELA-LITERACY.RI.1.4
Grade 1, Reading: 
Informational Text, Craft and 
Structure

CCSS.ELA-LITERACY.RF.1.4 
CCSS.ELA-LITERACY.RF.2.4
Grades 1 and 2, Reading: 
Foundational Skills, Fluency

CCSS.ELA-LITERACY.RI.2.1
Grade K, Reading: 
Informational Text, Key Ideas 
and Details

Grades 3-5

CCSS.ELA-LITERACY.RI.3.2
Grade 3, Reading: 
Informational Text, Key Ideas 
and Details

CCSS.ELA-LITERACY.W.3.2
CCSS.ELA-LITERACY.W.4.2
CCSS.ELA-LITERACY.W.5.2
Grades 3 to 5, Writing, Text 
Types and Purposes

CCSS.ELA-LITERACY.W.4.4
Grade 4, Writing, Production 
and Distribution of Writing

CCSS.ELA-LITERACY.RI.5.3
Grade 5, Reading: 
Informational Text, Key Ideas 
and Details

Grades 6-8

CCSS.ELA-LITERACY.RI.6.4
Grade 6, Reading: 
Informational Text, 
Craft and Structure

CCSS.ELA-LITERACY.W.6.2
CCSS.ELA-LITERACY.W.7.2
CCSS.ELA-LITERACY.W.8.2
Grades 6-8, Writing, Text Types 
and Purposes

CCSS.ELA-LITERACY.W.6.7
Grade 6, Writing, Research to 
Build and Present Knowledge

CCSS.ELA-LITERACY.W.7.7 
CCSS.ELA-LITERACY.W.8.7
Grades 7 and 8, Writing, 
Research to Build and Present 
Knowledge 

Use observations to describe patterns 
of what plants and animals (including 
humans) need to survive. 

Use a model to represent the 
relationship between the needs of 
different plants or animals (including 
humans) and the places they live. 

Use materials to design a solution 
to a human problem by mimicking 
how plants and/or animals use their 
external parts to help them survive, 
grow, and meet their needs.

Make observations of plants and 
animals to compare the diversity of 
life in different habitats.

Ask questions to determine cause 
and effect relationships of electric or 
magnetic interactions between two 
objects not in contact with each other. 

Construct an argument that some 
animals form groups that help 
members survive.

Construct an argument with  
evidence that in a particular habitat 
some organisms can survive well, 
some survive less well, and some 
cannot survive at all. 

Use a model to describe that 
animals receive different types of 
information through their senses, 
process the information in their brain, 
and respond to the information in 
different ways. 

Make observations and 
measurements to identify materials 
based on their properties.

Gather and synthesize information 
that sensory receptors respond to 
stimuli by sending messages to the 
brain for immediate behavior or 
storage as memories. 

Analyze and interpret data to 
provide evidence for the effects of 
resource availability on organisms 
and populations of organisms in an 
ecosystem. 

Construct an argument supported by 
empirical evidence that changes to 
physical or biological components of 
an ecosystem affect populations. 

Evaluate competing design solutions 
for maintaining biodiversity and 
ecosystem services. 

Construct an explanation based 
on evidence for how geoscience 
processes have changed Earth’s 
surface at varying time and spatial 
scales.

Apply scientific principles to design 
a method for monitoring and 
minimizing a human impact on the 
environment. 

With prompting and support, 
describe the connection between 
two individuals, events, ideas, or 
pieces of information in a text.

With prompting and support, 
ask and answer questions about 
unknown words in a text.

Ask and answer questions to help 
determine or clarify the meaning of 
words and phrases in a text.

Read with sufficient accuracy and 
fluency to support comprehension.

Ask and answer such questions as 
who, what, where, when, why, and 
how to demonstrate understanding 
of key details in a text.

Determine the main idea of a text; 
recount the key details and explain 
how they support the main idea.

Write informative/explanatory texts 
to examine a topic and convey ideas 
and information clearly. 

Produce clear and coherent writing 
in which the development and 
organization are appropriate to task, 
purpose, and audience. 

Explain the relationships or 
interactions between two or 
more individuals, events, ideas, or 
concepts in a historical, scientific, 
or technical text based on specific 
information in the text.

Determine the meaning of words 
and phrases as they are used 
in a text, including figurative, 
connotative, and technical 
meanings.

Write informative/explanatory texts 
to examine a topic and convey ideas, 
concepts, and information through 
the selection, organization, and 
analysis of relevant content.

Conduct short research projects 
to answer a question, drawing on 
several sources and refocusing the 
inquiry when appropriate.

Conduct short research projects 
to answer a question (including a 
self-generated question), drawing 
on several sources and generating 
additional related, focused questions 
that allow for multiple avenues of 
exploration.

*NGSS Lead States. (2013). Next Generation Science Standards: For States, By States. Washington, DC: 
The National Academies Press
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TEACHING NOTES
Distribute the activity 
sheet. Begin the lesson 

by explaining that all living things 
need food to survive, and different 
animals eat different types of food. 
They may be carnivores (meat-eating), 
herbivores (plant-eating), or omnivores 
(eating both plants and animals). Other 
organisms, like most plants, produce 
their own food using energy from 
the sun. To illustrate, ask students to 
share examples of what they had for 
lunch, what they feed their pets, and 
observations of any wild animals that live in their region. Next, 
explain that when animals and plants live close together, they  
and their environment are part of an ecosystem. Their needs  
and behaviors are interconnected, and they rely on one another  
for food. 

Read the lesson introduction and talk about the difference 
between predators and prey. Review the following definitions, then 
provide time for students to draw lines to complete a food web. 
Kindergarten classes can complete Part 1 together. First and second 
graders can fill in the blanks independently. For all grades, complete 
the activity by having students draw arrows from each of the 
predators to its prey.

• Habitat: the place or natural environment where plants and 
animals live and find food and shelter

• Ecosystem: a specific area in nature made up of plants, animals, 
and other living and non-living things like water and rocks that 
make a community

• Predator: an animal that hunts other animals for food

• Prey: an animal that is eaten by predators

• Producer: a plant or animal that makes its own food, and 
typically supplies food to other organisms

• Scavenger: an animal that doesn’t hunt on its own but eats 
food that is already dead. In Sand-Eating Sharks, Manoela gets 
caught too close to the shore at low tide. If she were trapped and 
died, she would become food for scavengers like crabs. Likewise, 
she scavenges when she eats scraps from the fisherman.

Now explain to your class that 
whether they are predator, 

prey, or producer, all living things have special 
adaptations that help them survive the 
elements of their specific habitat. Humans’ 
opposable thumbs, for example, allow us 
to grasp food and climb to safety, while 
brown fur helps deer hide from predators by 
enabling them to blend in with trees. Direct 
students to the diagram on the activity sheet 
and provide time for them to complete the 
activity independently or as a class. As you 
review the answers, ask the class to describe 
each trait and think about how lemon sharks’ 

bodies are adapted to live in the ocean and hunt in shallow water. 
For more information, see https://www.floridamuseum.ufl.edu/
discover-fish/species-profiles/negaprion-brevirostris/.

ANSWERS TO LEMON SHARK ADAPTATIONS
1. Fins for steering and stability –– 8 in total. Each has a special 

purpose.
2. Snout and body are wider and flatter than those of other sharks.
3. Tail propels the shark forward.
4. Gills filter oxygen so sharks can breathe under water.
5. Nostrils (nose) — Smell is a lemon shark’s strongest sense, using 

two-thirds of its brain. Having nostrils on the sides of its head, the 
way human ears are positioned, enables the shark to determine 
the direction of an odor so it can hunt more effectively.

6. Eyes — While their eyesight is not strong, they are able to see 
details of shape and color in the murky water.

7. Electroreceptors –– These dots are really pores on the shark’s 
skin. They work like magnets to sense electric impulses from prey.

8. Lateral Lines –– Like many fish, lemon sharks have receptors along 
the length of their bodies that can detect pressure changes and 
vibrations in the water. This helps them find prey and competitors, 
and even identify approaching storms, from long distances.

Lemon shark

Blue runners

Sardines

Parrotfish

Brown booby

Plankton

ACTIV ITY FOR GRADES K -2
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AN OCEAN FULL

  

FOLLOW-UP
Continue exploring the ecosystem of Fernando de Noronha 
with these activities:
• Have each student choose an ocean-dwelling animal to write 

about, draw, or make a collage, depending on their skill level.
• Have students create a diorama of an ocean habitat using 

posterboard or small boxes. Begin by layering a construction 
paper background for the seafloor and water, and then add 
in rocks, sand, coral, and various flora and fauna.

• Paperclips and classroom magnets can be used for an 
engaging demonstration of sharks’ electroreception, and 
how it helps them locate prey. You will need a shallow 
container filled with sand or dry grains, several paperclips, 
and a fairly strong magnet. Rocks, shells, and plastic fish are 
optional additions that can make this a fun sensory activity. 
Bury the paperclips in the sand or between other objects 
and ask students to use their senses to guide you in findng 
them. Then, tell them that sharks have an extra sense that 
works like a magnet. Under your supervision, let the students 
experiment by using the magnets to help them find and pull 
out the paperclips. Older students can work with a partner 
to hide and find the paperclip fish in playdough, under a slip 
of paper, or around the classroom. Add creativity by having 
younger students color paper “fish” and glue them to the 
paperclips.

PART 1
PART 2

FOOD WEB RELATIONSHIPS

https://www.floridamuseum.ufl.edu/discover-fish/species-profiles/negaprion-brevirostris/
https://www.floridamuseum.ufl.edu/discover-fish/species-profiles/negaprion-brevirostris/
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GRADES K -2 REPRODUCIBLE MASTER

In Sand-Eating Sharks, we meet a female lemon shark named Manoela (pronounced as 
Mah-naw-EL-a). We learn about many kinds of fish that share the ocean with her.  

Using the word bank below, fill in the missing vowels to learn more about Manoela’s life.

PART 1

PART 2

WORD BANK
habitat        energy        ecosystem        prey        predators        producers

The place where Manoela lives is called a h __ bit __ t. Fish living there are part of an __ c __ syst __ m 

where every plant and animal has a special job. Lemon sharks are pr __ d __ t __ rs. They hunt smaller 

fish for food. Those fish are called pr __ y. They include fish like blue runners, sardines, and parrotfish. 

Brown boobies also eat sardines. And sardines eat plankton. Plankton are pr __ d __ c __ rs. They make 

their own food with __ n __ rgy from the sun. 

Look at the pictures below. Create a food web by drawing an arrow from each of the animals to its prey. 

                     

AN OCEAN FULL

All animals have special body parts that help them survive. Complete this diagram of a lemon 
shark by writing the number of each body part listed below in the correct box on the picture.

Lemon shark

Blue runners

Sardines

Parrotfish

Brown booby

Plankton

1. Fins
2. Snout
3. Tail
4. Gills
5. Nostrils
6. Eyes

Lateral LineElectroreceptors
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TEACHING NOTES 
Sand-Eating Sharks offers an exciting window into the biodiversity of 
our world’s oceans and the incredible adaptations of the wildlife it hosts. 

Distribute the activity sheet. Explain to your class that 
animals in a habitat share traits but have also adapted 

in different ways. Some adaptations exist in physical features, like 
the gills that filter oxygen from water for fish. Other adaptations are 
seen in behavior, like the difference between animals that hunt in the 
daylight and those that hunt in the dark. But physical and behavioral 
adaptations often go hand in hand. Young lemon sharks, for example, 
are slower and smaller (a physical feature) than Atlantic bluefin tuna, 
which may explain why they prefer shallow water (a behavior) to the 
open ocean. Emphasize that in Sand-Eating Sharks we see another 
adaptation that is both physical and behavioral –– because the coastal 
area around Fernando de Noronha has strong currents and less 
vegetation than typical shark nurseries, Manoela will grow faster and 
acquire different hunting techniques than she would elsewhere.

Provide time for students to complete the chart. Then, lead a 
discussion about how these adaptations (summarized below) make 
some animals more suited for survival than others. For example, 
sardines, which are quite small and serve as food to many predators, 
reproduce rapidly and lay thousands of eggs at once. On the other 
hand, lemon sharks, which are large and require abundant food, 
only deliver 4-17 pups per year. Ask students what would happen if 
hundreds of thousands of lemon sharks were born each year and less 
than 1,000 sardines? Would the lemon sharks have enough food? 
Would the sardines survive being hunted by so many predators? Have 
students complete the chart and discuss the benefits of each trait. 

ACTIV ITY FOR GRADES 3 -5

Answers: 

Animal Adaptation Physical or Benefits 
   Behavioral

Lemon shark Nostril position Physical More efficient for hunting prey; can differentiate sources of food and pinpoint   
    them from long distances. 
Lemon shark Mimics or copies Behavioral Social learning enables a greater range of behavioral adaptations,    
 older shark   particularly in a changing environment.

Sharks and fish Lateral lines Physical The lateral line system is an incredible example of adaptation, allowing detection  
    of movement to avoid species colliding in the water. 

Brazilian sardines Swim together in Behavioral Provides “eyes on all sides” to watch and feel for predators in any direction;   
 a massive school   makes it harder for predators to pick out individual fish from afar. 
Brown boobies Sight/speed Physical Aids in hunting small prey in a changing environment.

Parrotfish Hiding technique Behavioral Ability to eat organisms and algae on coral provides a food source not readily available  
    to other fish, enabling them to hide from predators while eating. By crushing coral in  
    the process, they help the ecosystem by cleaning the reef of debris and supporting  
    new coral growth. 

Horse-eye jack  Hunting Behavioral Enables them to divide and conquer schools of fish that are a challenge for   
 technique  other predators. Benefits ecosystem by providing an “in” for less-effective hunters.

Begin by asking 
students if they’ve 

ever experienced static electricity. 
Examples include sliding across 
a carpet with socks on and then 
getting a “shock,” or rubbing a balloon on your hair to make it stand 
up. Explain that all animals give off similar electrical impulses from their 
beating heart, nerves, and muscles. Sharks are able to detect these 
electrical impulses using a set of receptors called ampullae of Lorenzini. 

Ampullae of Lorenzini are a system of jelly-filled tubes in pores 
along a shark’s head. They conduct electrical signals to the shark’s 
brain to alert them to the presence of prey or another animal. In the 
classroom, you can use magnets to simulate how sharks use this 
sixth sense to hunt. 

First divide your class into small groups and provide each team with a 
shallow tray of sand, several magnets of various strengths, and several 
sets of metal objects of various sizes and materials. (Paperclips, metal 
hairpins, hex nuts, and staples all work well.) Ask students to make 
a prediction about which objects will be the easiest to “catch,” how 
far away they’ll feel the magnetic pull, and whether they think the 
magnet or the object will make more of a difference. 

Instruct students to take turns hiding each set of objects in the 
sand and using each of the magnets to find them. Ask them to 
carefully observe how strong the pull feels for each set of objects 
and with each of the magnets. (This measure is subjective, but ask 
them to grade it on a scale of 1 to 3, with 1 as the weakest and 
3 as the strongest.) For each trial, when they feel the pull, have a 
team member measure how far above the tray they are holding the 
magnet. Have groups record their findings on the chart.

FOLLOW-UP 
• Can sharks learn? Are they social? It was long believed that sharks acted almost purely by instinct, but as we see in Sand-Eating 

Sharks, lemon sharks learn from the experiences of their peers. Have your students research to discover which animals are capable  
of social learning. Discuss the advantages this gives them. 

• Take a deep dive into learning more about sharks’ lateral line and electroreception systems, two excellent examples of adaptation for 
a specific environment. See Shark Sense and Adaptations under Resources on the last page of this guide for more information.

• Review the list of regional wildlife species on the Resources page. Have students choose an animal from this list or suggest one of 
their own choice, and explore their unique adaptations in more detail.

• Feeling crafty? Magnetic slime is a fun extension of this lesson. Instructions for making your own can be found at  
https://www.stevespanglerscience.com/lab/experiments/magnetic-slime/.

PART 1

PART 2

FINDING THEIR WAY

https://www.stevespanglerscience.com/lab/experiments/magnetic-slime/
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Sharks have a special set of sensory receptors called ampullae of Lorenzini that can detect tiny 
electrical charges given off by other animals. Electroreception may also help them navigate using 

the earth’s magnetic fields. Check out https://dlnr.hawaii.gov/sharks/about-sharks/senses/ for more information.

Using magnets and directions provided by your teacher, you and your classmates will investigate to see how 
electroreception would help you find prey hiding in the sand or between rocks if you were a shark. Begin by 
making a prediction: Which object do you think will be easiest to find? Most difficult? A shark’s sense is estimated  
to work within a few feet. How close to the object will you need to get before you feel its pull on your magnet? 
With your group, fill in your findings below:

Prediction: The easiest object to find will be: __________________________________________________________

Look at the adaptations described for the animals listed on this chart. Complete the chart by 
writing a P for physical adaptations or a B for behavioral adaptations. Choose one adaptation. 

How do you think it helps that animal survive? How does it help the rest of the ecosystem? Use the back of this 
sheet to write your answer.

In Sand-Eating Sharks, we follow a young lemon shark named Manoela as she 
hunts and explores with her keen senses. Along the way, we meet dozens of 
wildlife species that share her ocean habitat. Predators, competitors, helpers and 
prey, they all have unique ways of surviving. Adaptations help animals survive. 
Some adaptations are physical, like the shape of a bird’s beak or the color of a 
mammal’s fur. Some are behavioral, like hunting alone or in a group. 

GRADES 3 -5 REPRODUCIBLE MASTER

PART 1

PART 2

FINDING THEIR WAY

Animal Adaptation 

Lemon shark Manoela’s nostrils, or nares, are positioned on the sides of its  
 snout to help it locate the source of a smell. 
 
Lemon shark Manoela copies the hunting technique of an adult lemon shark.  
 
Sharks and Lateral lines allow fish to detect changes in water pressure and  
other fish even in the direction of the tide.  
 
Brazilian sardines These tiny fish travel in a massive school, forming a  
 “super organism” that can reshape to avoid predators.  
Brown boobies This large seabird can see sardines from 300 feet above the water,  
 and divebomb them at 55 mph.  
Parrotfish Specialized teeth allow parrotfish to eat algae and other tiny organisms  
 on coral while hiding from predators there. In the process, they break off  
 pieces of rock and turn them into sand.  
Horse-eye jack  Hunting in groups, these fast-swimming fish create high-pressure  
 waves that damage sardines’ ears and cause confusion. 

Physical or 
Behavioral?

Type of Object Type of Magnet Strength of Pull Distance Pull Is Felt
   (1 is weakest, 3 is strongest)

https://dlnr.hawaii.gov/sharks/about-sharks/senses/
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TEACHING NOTES
Distribute the activity sheet. 
Introduce the lesson by 

asking students to share their thoughts 
about some of the adaptive traits they 
observed in Sand-Eating Sharks. For 
example, the film implies that hunting 
in shallow water is unusual for large 
predators, but offers lemon sharks an 
advantage. In the open sea, fast swimmers 
like bluefin tuna would have an advantage 
over the slow-swimming lemon shark and 
would feast on smaller lemon sharks. But in shallow water, the tuna 
cannot use their speed, which gives the lemon shark an advantage in 
hunting prey and protection from tuna predators. Give students an 
overview of the adaptive traits listed below, and then provide time for 
them to choose one trait from the list on the activity sheet or one of 
their own choice and do some research to learn more. Answers are 
shown below; students’ answers may vary.

QUESTION 1
Acoustico-lateralis system
• Brief description of trait: Acute hearing is tuned best to lower 

frequencies from up to a mile away. Lateral lines are fluid-filled 
canals that respond to pressure changes. Together, these systems 
provide detail about movement in the water.

• Advantage for lemon shark: Increases spatial awareness; helps 
them track down prey and other sharks to learn from and avoid 
predators; alerts shark to tidal changes and impending storms. 

Electroreception
• Brief description of trait: Special receptors, called ampullae of 

Lorenzini, can detect minute electrical charges given off by prey 
and competitors in close range.

• Advantage for lemon shark: Allows sharks to find food more 
easily, expecially in low light or when their prey is smaller and faster. 

Coastal hunting
• Brief description of trait: Baby lemon sharks spend their first 

few years of life in shallow, protected areas known as nurseries, 
and their range of travel expands as they grow.

• Advantage for lemon shark: Helps protect them from larger 
predators and provides abundant food as they are still acquiring 
skills.

Smell
• Brief description of trait: Very keen sense of smell for diluted 

subtances; position of nostrils (nares) on the sides of snout helps 
determine direction of an odor in the current.

• Advantage for lemon shark: Long-distance location of food 
sources, critical in a large aquatic environment.

Social learning
• Brief description of trait: Able to observe and imitate others; 

can benefit from other sharks’ experiences. 
• Advantage for lemon shark: Can acquire new skills beyond 

basic instincts and adapt more quickly to an ever-changing 
environment. 

Teeth cleaning
• Brief description of trait: Lemon sharks are able to have other 

fish clean their teeth of parasites by laying on the ocean floor. This 
uses a lot of energy; instead of water flowing naturally through 
their gills as it does when they are swimming, they have to pump 
water through them when they are immobile.

•  Advantage for lemon shark: Parasites can 
be dangerous, so it may simply be worth the 
energy expended.

QUESTION 2 
A successful predator keeps populations of 
smaller fish in check, which maintains the 
balance of the ecosystem.

QUESTION 3
•  Slow swimming allows lemon sharks to stay in 

shallow water and wait for other predators, such 
as horse-eye jacks, to attack and stun sardines before they eat them. 

• Poor eyesight is balanced by electroreception and keen hearing. 
• Sharks are born live but don’t stay with their parents. This is a 

disadvantage because they don’t have someone to protect or 
teach them. As a counterbalance, the sharks learn socially from 
other lemon sharks. Abandonment may also keep them out of 
range of adult lemon sharks who might eat them.  

Direct students to read about the islands Fernando 
de Noronha and Atol das Rocas and then answer 

the questions to reinforce their reading. They can begin with 
Resources on the last page or conduct an independent search.  
Answers will vary:
• Hemisphere: Southern, close to equator
• Ocean: Atlantic
• Nearest Continent(s): South America, Africa
• Climate: equatorial
• Composition and Noteworthy Land Features: rich soil as a 

result of volcanic formation and deposits of bird guano 
• Important Species: largest migratory bird breeding colonies 

of all the islands of the Tropical South Atlantic; species include 
black and brown noddy, masked booby, red-billed tropicbird, and 
magnificent frigatebird. Green turtles and hawksbill are critically 
endangered turtles. 

• Conservation Efforts: The southern half of Fernando de 
Noronha and all of Atol das Rocas have been established as 
protected wildlife reserves, with strict controls on tourism and 
a ban on fishing; they also have been designated as a UNESCO 
World Heritage Site. The TAMAR-IBAMA project monitors and 
supports sea turtle populations. Several initiatives to track and 
monitor sharks, dolphins, and more are also operative.

 

ACTIV ITY FOR GRADES 6 -8

SUPERIOR SENSES
PART 1

PART 2

FOLLOW-UP
• As a follow-up, guide students in choosing a regional 

conservation issue to research and present to their 
classmates. Working independently or in groups, classes will 
delve into questions about over-fishing, the pros and cons of 
tourism, introduction of non-native species, climate change, 
etc., and conceive of solutions that balance human interests 
with the need to protect regional ecology. 

• Resources for protecting wildlife are limited. Have students 
write a persuasive letter to a congressional representative 
or grant-making foundation urging them to support a 
conservation effort that protects lemon shark habitats in 
Fernando de Noronha. 

• Take a deep dive into lateral lines with this video:  
https://youtu.be/NnVfSjNxFnU.

https://youtu.be/NnVfSjNxFnU
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As we journey along with Manoela, we 
discover many of the adaptations that have 

fueled her survival. First, she learns quickly and from the 
experience of others. Manoela mimics a method used by older 
sharks for catching parrotfish and follows her peers to the 
sandy bottom to have her teeth cleaned of parasites. Then 
there are her exceptional senses –– two-thirds of her brain 
is dedicated to smell, which helps her locate food sources 
far away. In addition, lemon sharks have excellent hearing, 
particularly for low frequencies, and a lateral line system of 
receptors along the length of their bodies that detects changes 
in water pressure. This combination of senses, called the 
acoustico-lateralis system, work together to help sharks hunt 
and to keep tabs on their neighbors. Finally, sharks and some 
rays have a sixth sense known as electroreception. Special 
pores on their head, called ampullae of Lorenzini, can detect 
tiny electric impulses from prey and nearby animals.

1. Choose one of the lemon shark’s keen senses or adaptive 
traits from the following list and research it to learn more. 
Consider how it benefits both Manoela’s survival and the 
overall ecosystem. Use more paper if you need it.

Acoustico-lateralis system Electroreception
Coastal hunting Smell
Social learning Teeth cleaning

Brief description of trait: ________________________________

____________________________________________________

Advantage for lemon shark: ____________________________

____________________________________________________

2. How does a successful predator benefit an ecosystem?

___________________________________________________

___________________________________________________

___________________________________________________

3. Now think about some traits that are not as strong in 
lemon sharks: They are slow swimmers and have mediocre 
eyesight. What physical features or behaviors do they use to 
work around these shortcomings? 

___________________________________________________

___________________________________________________

___________________________________________________

 The shallow waters surrounding Fernando de Noronha island in Brazil provide a safe shelter for young lemon 
sharks and host hundreds of other species, including many that are vulnerable or critically endangered. Sea 

turtles and many seabirds use the region for nesting and breeding. Use the internet to learn more about what makes this 
region such an important habitat for these diverse species, and complete the region’s profile below.

• Hemisphere: ______________________________________________________________________________________________

• Ocean: ___________________________________________________________________________________________________

• Nearest Continent(s): ________________________________________________________________________________________

• Climate: _________________________________________________________________________________________________

• Composition and Noteworthy Land Features: ___________________________________________________________________

• Important Species: _________________________________________________________________________________________

• Conservation Efforts: _____________________________________________________________________________________________

In Sand-Eating Sharks we follow a young lemon shark, Manoela, who swims and hunts 
close to shore near Fernanda de Noronha, an island off the coast of Brazil. This protected 
area serves as a nursery, a shallow area where young sharks spend their first few years, 
safe from predators and with access to abundant food. This nursery is unusual, though. 
Manoela must adjust quickly due to the rise and fall of tides, and acquire new hunting 
techniques as she grows and expands the range she will explore.

GRADES 6 -8               REPRODUCIBLE MASTER

SUPERIOR SENSES

PART 1

PART 2
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RESOURCES
BACKGROUND –– SAND-EATING SHARKS
https://saint-thomas.net/portfolio/requin-le-mangeur-de-sable/

THE MAKING OF THE ORIGINAL SOUNDTRACK
https://www.youtube.com/watch?v=hccYc2Lpk_8

https://www.youtube.com/watch?v=28NU7GOKtqU

ABOUT THE FERNANDO DE NORONHA REGION
https://www.worldwildlife.org/ecoregions/nt0123

https://whc.unesco.org/en/list/1000/

https://worldheritageoutlook.iucn.org/explore-sites/
wdpaid/900631 

LEMON SHARKS
https://oceana.org/marine-life/lemon-shark/
https://www.floridamuseum.ufl.edu/discover-fish/species-
profiles/negaprion-brevirostris/

https://www.marinebio.org/species/lemon-sharks/negaprion-
brevirostris/

https://www.softschools.com/facts/animals/lemon_shark_
facts/475/

https://animaldiversity.org/accounts/Negaprion_
brevirostris/#AFFBF0EC-05BF-4D26-9EAA-E8871CD602F6

SHARK SENSE AND ADAPTATIONS
Lateral lines:  
https://youtu.be/NnVfSjNxFnU

Finding prey with senses:  
https://youtu.be/jrdauuR9xoQ

Senses: 
https://www.sharktrust.org/shark-senses

Evolution of electroreception:  
https://phys.org/news/2018-02-sharks-animals-evolved-
electroreception-theirprey.html

Social learning:  
https://pubmed.ncbi.nlm.nih.gov/22933179/ 

Movement patterns of lemon sharks in Atol das Rocas:  
http://www.int-res.com/abstracts/meps/v343/p283-293/ 

Hunting tactics:  
https://www.scielo.br/j/ni/a/4S5X6rmjNLPrJ3b7C6x4d4f/?lan
g=en

FOLLOW-UP ACTIVITIES
Protecting the ocean:  
https://www.sailorsforthesea.org/

Ocean food chain:  
https://www.timeforkids.com/k1/ocean-food-chain/

Food chain for younger students:  
https://jr.brainpop.com/science/animals/fish/

Balanced ecosystems:  
https://www.nationalgeographic.org/activity/the- 
importance-of-sharks-you-do-the-math-/

VIRTUAL FIELD TRIPS
Ocean exploration:  
https://oceanexplorer.noaa.gov/facts/facts.html

Monterey Bay Aquarium, open sea cam:  
https://youtu.be/_cb-CyIHbJ4

SCIENTIFIC RESEARCH & CONSERVATION EFFORTS
Lemon shark nurseries:  
https://www.bbc.com/news/science-environment-25231563

Lemon shark tracking: 
https://www.conservationleadershipprogramme.org/
media/2014/11/Final-Report_Fernando-de-Noronha.pdf

Sea turtle protection: 
http://www.seaturtle.org/mtn/archives/mtn72/mtn72p1.shtml

Removal of Invasive Species: https://www.islandconservation.
org/invasive-species-crisis-fernando-de-noronha/

REGIONAL SPECIES FEATURED IN SAND-EATING SHARKS
Fish
• Lemon shark
• Horse-eye jack
• Blue runner
• Parrotfish
• Atlantic bluefin tuna
• Brazilian sardines

Birds
• Magnificent frigatebird
• Brown booby

REGIONAL SPECIES FOR ADDITIONAL RESEARCH
Fish
• Nurse shark
• Caribbean reef shark
• Longfin yellowtail
• Great barracuda
• Rainbow runner
• Southern stingray
• Sergeant major (píntano)
• Southern (Caribbean) red snapper
• Needlefish (Long Tom)

Mammals
• Spinner dolphin
• Rock cavy

Reptiles
• Black-and-white tegu 
• Green turtle

https://saint-thomas.net/portfolio/requin-le-mangeur-de-sable/
https://www.youtube.com/watch?v=hccYc2Lpk_8
https://www.youtube.com/watch?v=28NU7GOKtqU
https://www.worldwildlife.org/ecoregions/nt0123
https://whc.unesco.org/en/list/1000/
https://worldheritageoutlook.iucn.org/explore-sites/wdpaid/900631
https://worldheritageoutlook.iucn.org/explore-sites/wdpaid/900631
https://oceana.org/marine-life/lemon-shark/
https://www.floridamuseum.ufl.edu/discover-fish/species-profiles/negaprion-brevirostris/
https://www.floridamuseum.ufl.edu/discover-fish/species-profiles/negaprion-brevirostris/
https://www.marinebio.org/species/lemon-sharks/negaprion-brevirostris/
https://www.marinebio.org/species/lemon-sharks/negaprion-brevirostris/
https://www.softschools.com/facts/animals/lemon_shark_facts/475/
https://www.softschools.com/facts/animals/lemon_shark_facts/475/
https://animaldiversity.org/accounts/Negaprion_brevirostris/#AFFBF0EC-05BF-4D26-9EAA-E8871CD602F6
https://animaldiversity.org/accounts/Negaprion_brevirostris/#AFFBF0EC-05BF-4D26-9EAA-E8871CD602F6
https://youtu.be/NnVfSjNxFnU
https://youtu.be/jrdauuR9xoQ
https://www.sharktrust.org/shark-senses
https://phys.org/news/2018-02-sharks-animals-evolved-electroreception-theirprey.html
https://phys.org/news/2018-02-sharks-animals-evolved-electroreception-theirprey.html
https://pubmed.ncbi.nlm.nih.gov/22933179/
http://www.int-res.com/abstracts/meps/v343/p283-293/
https://www.scielo.br/j/ni/a/4S5X6rmjNLPrJ3b7C6x4d4f/?lang=en
https://www.scielo.br/j/ni/a/4S5X6rmjNLPrJ3b7C6x4d4f/?lang=en
https://www.sailorsforthesea.org/
https://www.timeforkids.com/k1/ocean-food-chain/
https://jr.brainpop.com/science/animals/fish/
https://www.nationalgeographic.org/activity/the-
https://oceanexplorer.noaa.gov/facts/facts.html
https://youtu.be/_cb-CyIHbJ4
https://www.bbc.com/news/science-environment-25231563
https://www.conservationleadershipprogramme.org/media/2014/11/Final-Report_Fernando-de-Noronha.pdf
https://www.conservationleadershipprogramme.org/media/2014/11/Final-Report_Fernando-de-Noronha.pdf
http://www.seaturtle.org/mtn/archives/mtn72/mtn72p1.shtml
https://www.islandconservation.org/invasive-species-crisis-fernando-de-noronha/
https://www.islandconservation.org/invasive-species-crisis-fernando-de-noronha/
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A lemon shark called Manoela grows up in the waters of Fernando de 
Noronha off the coast of Brazil. Her extraordinary senses allow her to detect 
scents, sounds, and even the tiny electric fields of her pray. In particular, she 
specializes in a hunting technique that has only ever been observed in this 
spot: hunting sardines in the waves. When we look closer behind the breakers, 
we discover unsuspected alliances and unusual behaviors. 

Discovered accidentally while shooting for another film, the lemon shark 
population of Fernando de Noronha island required us to film over a three-year 
period in order to draw the portrait of this emblematic young female shark. 
Despite the paradisical appearance of the Brazilian island, the teams had to 
cope with storms and powerful waves as well as juggle the constrictions of 
the COVID-19 pandemic in order to follow this individual’s destiny through 
the seasons.

For additional educational resources 
and online activities, please visit  

ymiclassroom.com/
sand-eating-sharks
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