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C ape Cod is a special 
place that is always 
changing. If you 

visit your favorite beach 
at different points in the 
year, you may notice some 
changes. Are the dunes lower? 
Are there more rocks? Does 
there seem to be more or less 
sand on the beach than last 
year? 
Wind, weather, and waves 
will always change Cape Cod. 
We can’t stop nature from 
changing the Cape, but we 
can take positive action to 
protect the animals that live 
on land and that live beneath 
the waves.
Cape Cod is a peninsula. A 
peninsula is an area of land 

that has water on three sides. 
Cape Cod’s peninsula is 
shaped like your arm when 
you bend your elbow. The 
Cape Cod peninsula stretches 
over sixty miles into the 
Atlantic Ocean. 
If you drive the whole 
peninsula in your car, it will 
take you over an hour to 
reach Provincetown, the tip 
of Cape Cod. That’s a long 
trip!
Nantucket and Martha’s 
Vineyard are islands which 
are located close to the Cape 
Cod peninsula. Islands are 
different than peninsulas 
because they are completely 
surrounded by water. 

How Cape Cod was Formed

Instead of the beautiful 
beaches of today, imagine 
snow and ice for as far as you 
can see. Throughout different 
periods of time in our planet’s 
history, huge sheets of ice 
called glaciers covered large 
areas of land.
 Glaciers do not stay in 
one place. Instead, they 
move back and forth over 
thousands of years. When 
glaciers move, they crush 
rocks, soil, and other natural 
materials beneath them. 
Their movements shape land. 
Around 20,000 years 
ago, Cape Cod, Martha’s 
Vineyard, and Nantucket 
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were slowly formed when 
glaciers melted and moved. 
For about a thousand years 
the glacier in this region 
moved back and forth in 
one spot. As it moved, it 
left behind rock, sand, clay, 
and other natural materials. 
This is how the arm-shaped 
peninsula called Cape Cod 
began. 
Water almost completely 
surrounds the Cape Cod 
peninsula, but where did it 
come from? Cape Cod Bay 
is thought to have been a 
freshwater glacial lake. 
As glaciers melted, freshwater 
went into the ocean. This 
caused the sea level to rise 
and the ocean to cover land. 
In this way, the salty Atlantic 
Ocean joined the body of 
freshwater now known as 
Cape Cod Bay. Saltwater 
from the ocean turned Cape 
Cod Bay into a saltwater 
bay. Plants and animals soon 
moved to the new marine 
environment. 

Cape Cod’s unique shape was 
formed by glaciers melting 
and moving as they retreated 
at the end of the last Ice Age, 
about 20,000 years ago. 

Below right: You can still see 
big rocks left behind by the 
glaciers, like Doane Rock 
at the Cape Cod National 
Seashore in Eastham.
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The Ocean: As seen from space, Earth is 
clearly a water planet – and, there is only 
one ocean. This ocean supports all life. 
Humans named sections of the ocean 
according to geographic location. 

In this way, the ocean is divided as five 
ocean basins: Atlantic, Pacific, Indian, 
Arctic, and Southern. Each of the five 
ocean basins is connected to many 
smaller bodies of water including bays 
and sounds. Cape Cod borders the 
Atlantic Ocean

Bays: A bay is a body of water connected 
to the ocean, but partly surrounded by 
land. Cape Cod Bay and Buzzards Bay 
are large bays of the Atlantic Ocean. 
Cape Cod Bay, with 604 square miles, is 
famous for its sandy beaches and open-
sea fishing. Cape Cod Bay is listed by the 

United States government as a critical 
habitat for rare and endangered species. 

Since 1914, the Cape Cod Canal has 
connected the Cape Cod Bay to the 
smaller Buzzards Bay. Both bays are 
filled with diverse marine wildlife that live 
on the sandy bottom, in eelgrass beds, 
between rocky areas, and in offshore 
depths. 

Sounds: A sound is an ocean channel 
that has more than one entrance. 
Nantucket Sound and Vineyard Sound are 
sounds of the Atlantic Ocean found on the 
south side of Cape Cod. Cape Cod’s south 
side has rougher waves, but warmer 
water temperatures. 

Ferries, boats, and fishing vessels travel 
the sounds. Nantucket Sound is known 
as a place where cold and warm waters 

Cape Cod Habitat
Just like you have a home where you live, plants and animals have a home called a 
habitat where they live. Cape Cod and the islands have many different habitats. 

Cape Cod is unique because some animals live on land habitats, some animals live in 
water habitats, and some split time between living on land and in the water. 

Can you think of an animal that lives on land? How about an animal that lives in the 
water? What animals live on land and in the water? Cape has many environments 
which are home to different mammals, birds, plants, reptiles, fish, and insects. Cape 
Cod’s wildlife live in freshwater and saltwater habitats including: the ocean, bays, 
sounds, salt marshes, estuaries, and kettle ponds. 
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meet. Cold Labrador currents from 
the north meet the warm Gulf Stream 
from the south, collecting a unique 
range of marine wildlife including 
marine mammals, fish, invertebrates, 
crustaceans, plants, and endangered sea 
turtles like Kemp ridleys. Gray seals and 
harbor seals breed in the region.

Estuaries: An estuary is a general word 
for a place where freshwater mixes 
with salty ocean water brought in by 
changing tides. Freshwater moves about 
the surface, while saltwater moves into 

the estuary along 
the bottom. 

Freshwater 
brings 
nutrients 
when it 

flows into 
the sea. These 

nutrients support 
many marine creatures 

including fish, shellfish, snails, and crabs. 
At some point, many marine animals 
will depend on the estuary habitat for 
development and shelter.

Salt Marshes: Cape Cod is known for its 
scenic salt marshes. Salt marshes form 
in protected estuaries and bays. Salt 

marshes have water channels called tidal 
creeks that cut through the marsh and 
curve like a snake through the landscape. 
Marshes serve as transitional zone 
between saltwater and land. They protect 
land from erosion, store floodwater, and 
filter pollution from the water. 

Cord grass keeps the environment stable 
and shelters wildlife. Shellfish, snails, 
crabs, and insects live in salt marshes. 
Wetland birds like egrets, herons, and 
kingfishers may use salt marsh habitats 
to rest, nest, and feed. Many fish species 
use the environment as a breeding 
ground, nursery, or shelter. 

Kettle Ponds: Kettle ponds mark sites 
where large stranded ice blocks fell from 
a glacier and melted. 

The Cape’s 365 freshwater kettle ponds 
range from six to more than eighty feet 
deep. Kettle pond environments are 
home to a variety of wildlife including 
frogs, turtles, eels, and freshwater fish 
such as yellow perch and largemouth 
bass. 

These ponds, often surrounded by woods, 
provide safe havens for migrating birds 
including endangered ospreys and 
falcons. 
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It’s a Fishy Place

Cape Cod is named after 
a fish, the cod. Codfish 
were once found in great 
numbers beneath New 
England waters. Sadly, the 
Cape’s namesake fish has 
been disappearing for years 
due to over-fishing among 
other factors. Beyond cod, 
the Cape attracts many fish 
species ranging from small 
sand lance to giant bluefin 
tuna and great white sharks.
Cape Cod is a hotspot for 
finding interesting fish, 
but what exactly is a fish? 
Jellyfish, crayfish, starfish, 
and shellfish all contain 
the word “fish” but none 
are actually fish. They are 
invertebrates. That means 
they don’t have backbones. 

Fish are vertebrates, 
meaning they have a 
backbone. Fish use fins to 
move and balance, and they 
have gills to breathe oxygen 
from water. 
Unlike marine mammals, 
such as whales and dolphins, 
fish are usually cold-blooded, 
covered in protective scales, 
and lay eggs. 
Many different fish 
species live in the waters 
surrounding Cape Cod - 
dwelling on the bottom, 
cruising in mid-water, or 
swimming along the ocean’s 
surface. 
Sunfish and basking sharks 
tend to stay on the surface, 
eating plankton and jellies. 
Fast fish like mako sharks 

and bluefish swim the mid-
water, chasing prey and 
escaping predators. 
Cod, sand dab, eels, skates, 
and flounder are among the 
many species that dwell near 
the cold, dark ocean floor, 
feasting on algae, plants, 
and other creatures like sea 
worms and shellfish that live 
beneath the sand. 
Fishy Features

Fish come in all different 
shapes, sizes, and colors. You 
can learn a lot about a fish 
just by looking at it. 
Body Shape: From long 
snakelike eels, to flat 
flounders, to streamlined 
sharks, fish come in many 
different shapes. 
Body shapes will tell you 
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how a fish swims. For 
example, most sharks have 
slender bodies that enable 
them to cut through the 
open water at rapid speeds. 
Flat fish, like flounder and 
skates, are designed for 
gliding along the ocean 
floor. Fish such as eels that 
have snakelike bodies swim 
with a ribbon-like motion 
that makes it easy to move 
through grassy bottoms and 
rocky crevices. 
Mouths: You can often tell 
where a fish lives by looking 
at the direction his mouth 
points. 
Bottom-dwelling fish like 
skates and flounder, have 
mouths that face down so 
they can easily eat food on 
the ocean floor. 
Fish that live in the mid-
water, such as striped bass 
and bluefin tuna, have 
mouths in the center so they 
can eat prey directly ahead 

of them. Fish with upward 
mouths eat food located 
above them on the water’s 
surface. 
Color: Fish come in a variety 
of colors and patterns. Bold 
colors may serve as a warning 
to predators. Natural colors 
may help fish to camouflage, 
or blend in with an 
environment. 
Marine Invertebrates

Invertebrates -- animals 
without back bones -- make 
up around 97 percent of all 
the world’s known species. 
There are many different 
kinds of marine 
invertebrates, including 
jellies and starfish, shellfish, 
crabs, lobsters, and 
octopuses, to name just a 
few.
Marine invertebrates are 
important to their undersea 
environment. Many are 
filter feeders, meaning they 

eat by siphoning small food 
particles from the water.  
For example, oysters, which 
are a type of bivalve mollusk, 
suck in water and filter out 
the plankton and detritus to 
swallow, then spit the water 
back out, which cleans the 
water around them. One 
oyster can filter more than 50 
gallons of water a day!
Another important 
and interesting marine 
invertebrate found along 
Cape Cod shores are 
horseshoe crabs. They are 
often called ‘living fossils’ 
because similar animals 
already existed on Earth 400 
million years ago. 
Despite their name, 
horseshoe crabs are more 
closely related to spiders, 
scorpions, ticks and mites. 
Many shorebirds, turtles and 
fish use horseshoe crab eggs 
as an important part of their 
diet.

Horseshoe CrabOysters
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Whale of a Mammal
Whales - including dolphins 
and porpoises - have evolved 
over millions of years to 
live in their ocean habitat. 
However, they are not fish. 
Whales, along with seals, 
sea lions, and walruses are 
mammals, like us. 
Whales are truly remarkable 
animals. About 50 million 
years ago, their prehistoric 
ancestors left land to live 
full-time in the sea. Over that 
time, whales adapted to life 
underwater. 
For example, the nasal 
opening moved to the top of 
the head for easier breathing, 
forearms turned into flippers, 

and hind legs disappeared. 
Humans are different than 
whales in many ways, but we 
share some common traits:
• Whales are vertebrates. 

They have a backbone, 
like us. 

• Whales are warm-
blooded. Fatty tissue 
called blubber helps them 
to keep body heat. Our 
fat tissue helps us to stay 
warm too.

• Also like us, whales use 
lungs to breath air. Instead 
of a nose, whales have 
an opening on the top 
of their head called a 
blowhole. When a whale 
exhales air, the breath 

rises high into the sky 
with great strength and 
volume, and often causes 
a mist to appear.

• Whales give birth to live 
young. Whale calves are 
usually born tail first so 
the mother can bring 
the newborn to the 
surface to takes its first 
breath. Human babies are 
typically born headfirst 
and immediately take a 
breath when they enter 
the world.

• Like us, female whales 
produce milk to nurse 
offspring. Whale milk is 
fatty and thick like cottage 
cheese so the calf can 
quickly gain weight.

Mouth
Humpback whales have 
huge mouths to take in 
enough food.

Throat
Humpback whales have folds or 
grooves in their throats. The folds can 
expand to take in big gulps of seawater.

Flippers
Flat flippers help a whale swim 
and turn. The bones in the flipper 
look similar to the bones in a 
hand because they evolved from 
the limbs of the whale’s ancient 
ancestors, who lived on dry land.

Blubber 
Blubber is thick fat under 
the skin. Blubber keeps 
whales warm, helps 
them float, and stores 
energy for long swims.

Humpback 
Whale

Whale Features
A whale’s body is 
perfectly suited for life in 
the sea.

Tail
A flat, powerful tail with two  
sections - called flukes - pushes 
a whale through the water. 
Whales and dolphins are some 
of the fastest animals in the sea.

Body
Whales and dolphins are long 
and smooth. This lets them 
glide through the water.

Baleen
Humpbacks have 
baleen, which acts like 
a fine net that traps 
sea animals, such as 
plankton and small fish.

Blowhole
A whale’s nostrils are on top 
of its head, so it can breathe 
without lifting out of the 
water. The blowhole closes 
tight when the whale dives. 
Some whales can hold their 
breath for more than an hour!
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• Whales, like humans,
are born with hair. Some
whales shed their hair,
while others have patches
of coarse hair for their
entire lives. Right whales
may have chin hair, while
humpback whales may
have hair on their head.

Whales, dolphins, and 
porpoises all belong to 
a scientific order called 
Cetacea. There are 88 species 
of cetaceans. They are split 
into two families, depending 
on whether or not they have 
teeth. 
• Toothed whales, the

fish-eating majority of
cetaceans, have teeth.
They mostly eat fish,
jellyfish, and squid.

They find food by using 
echolocation, a process of 
using an echo, or a return 
sound, to locate objects. 

• Baleen whales are
toothless. They mostly
feed on plankton or small
fish, which filter through
comb-like plates in the
mouth, which is called
baleen.

Toothed Whales 

Toothed whales include 
sperm whales, killer whales, 
pilot whales, and over sixty 
species of dolphins and 
porpoises. Sperm whales and 
killer whales are rare around 
Cape Cod, but pilot whales 
and the Atlantic white-sided 
dolphin are regularly seen in 
Stellwagen Bank. 

Dolphins are cetaceans with 
teeth, so they are classified in 
the toothed whale family. In 
fact, common dolphins, like 
their name implies, are the 
most common toothed whale 
spotted around Cape Cod. 
Although dolphins have 
teeth, they do not use them 
to chew food. Instead, they 
use teeth to capture and 
hold prey before swallowing 
it whole. All dolphins are 
predators, but there are many 
dolphin species and each has 
a preferred diet. While some 
dolphins prefer squid, other 
dolphins eat invertebrates 
and fish including cod and 
herring. 
To hide their movements 
and blend in with the 

Toothed Whales

Humpback Whale

Dolphin

Orca

Sperm Whale

Blue Whale

Right Whale

Baleen Whale ExamplesToothed Whale Examples
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ocean habitat, dolphins 
(and many other marine 
animals, including such as 
great white sharks) have 
countershading. Lighter 
coloring on an animal’s 
bottom half helps them 
blend in with the lighter sky 
when looking up from below. 
Likewise, the darker top 
half blends in with the dark 
deep water and helps to hide 
animals from others looking 
down.
Echolocation

Dolphins and other toothed 
whales use echolocation to 
locate prey and to navigate 
the ocean. When the whale 
makes a sound, the sound 
will echo off of prey or an 
object. The whale will hear 
the echo and know the 
location of the target. 
Like humans, dolphins have 
tightly bonded social groups. 
Unlike a school of fish or a 
herd of cattle, dolphins have 
the ability to form connected 
relationships and to identify 
individuals within a group 
called a pod. As they interact 
with their ocean habitat, 
pods are constantly forming, 
splitting, and reforming. 
Dolphins may be observed 
alone, or in a pod of several 
hundred.

Dolphins can be seen 

threading the ocean’s surface, 
leaping out and diving back 
into the waves. Jumping 
is thought to be a form 
of entertainment, a social 
display, a strategy to get rid 
of parasites, and a way to 
save energy. When traveling, 
jumping saves energy since 
there is less resistance in the 
air than there is beneath the 
waves. 
Dolphins, like all marine 
mammals, cannot survive 
without breathing air from 
the surface. So, how do they 
sleep? Half of their brain 
always stays awake! When it’s 
time to rest, half of the brain 
sleeps while the dolphin 
slowly swims or suspends 
motionless on the surface. 
Each time a dolphin falls 
asleep, its brain will alternate 

which side will stay awake 
and which side will get to 
rest. 
Baleen Whales 

Baleen whales are the largest 
animals on earth, and many 
species can be seen around 
Cape Cod. The blue whale, 
which can reach up to 100 
feet in length, is the world’s 
largest and heaviest animal. 
Blue whales are even larger 
than most dinosaurs! 
Smaller baleen whale species 
include the minke whale 
which grows to about 30 feet 
in length, about the same 
length as two deep-ocean 
dwelling species, the giant 
squid and the giant octopus. 
Although baleen whales are 
large, they feed on small 
organisms, like plankton. 

1. Whale makes sounds.

2.  Sounds echo
off fish.

3.  Whale hears echo and
knows where fish is.

Echolocation

Toothed whales, such as sperm whales and dolphins, use echolocation to locate 
prey and to navigate the ocean. When the whale makes a sound, the sound will 
echo off of prey or an object. The whale will hear the echo and know the location 
of the target. 
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When food is plentiful, some 
baleen whale species can eat 
over 2,000 pounds in one 
day. 
Baleen whales typically feed 
by skimming or gulping. 
Right whales are skim feeders 
which means that they feed 
by keeping their mouths 
open as they swim along the 
ocean’s surface. Water flows 
into the front of the mouth, 
and then is pushed out 
through baleen plates. Tiny 
organisms left behind are 
swallowed. 
The majority of baleen 
whales including blue 
whales, finbacks, minkes, 
and humpbacks gulp their 
food. Gulpers take in large 
mouthfuls of food and water, 
close their mouths, and then 

release water through baleen. 
Gulpers often eat slightly 
larger prey such as herring 
and other small fish species. 
Bubble Nets

Humpbacks have an 
additional creative strategy 
to capture prey: bubble nets. 
Bubble net feeding is when a 

group of humpbacks swim in 
a circle while under a school 
of prey, releasing streams of 
bubbles through blowholes. 
Rising to the surface, the 
bubbles create a ring that acts 
as a net to trap prey. Then, 
a humpback (or sometimes 
several humpbacks) surfaces 
with its mouth wide open 
and gulps its catch in 
one bite. In this gulp, a 
humpback can eat hundreds 
or even thousands of fish.
Long Distance Swimmers 
Baleen whales commonly 
feed in cold waters, but 
migrate long distances to 
breed in warm waters.  
Right whales migrate the 
least. They mostly stay 
around the North Atlantic, 
feeding in Cape waters from 
January to May. During the 
summer, most right whales 
head north to the Canadian 

Humpback whales blow a ring of bubbles to confuse and trap small fish and 
krill. Then they swim into the middle of this “bubble net” with their mouths 
open to swallow their dinner.
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North Atlantic right whales, like this mother and calf, migrate to Cape Cod each 
year to feed and nurse their young.  They are the most endangered marine 
mammal species with a global population of less than 500. 
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Bay of Fundy to feed and breed. 
During the winter, pregnant female 
right whales migrate south to 
calving grounds off Georgia and 
northern Florida. 
Blue whales breed in warm waters 
like in the Caribbean, but then 
swim thousands of miles to feed in 
cold waters of the Arctic far north 
of Cape Cod.  
Many North Atlantic humpbacks 
also breed in the warm Caribbean 
waters during the winter months, 
before migrating some 3,600 miles 
north to feed in the New England 
area, including Cape Cod, from 
March through November.  
Singers of the Seas

One of the most beautiful sounds 
can be heard miles below the surface 
of the world’s vast ocean – it is the 
song of the humpback whale. 
Humpbacks, typically alone males, 
may sing for minutes or hours. The 
songs have themes which repeat in 
predictable patterns. 
Most singing is heard in tropical 
winter breeding grounds, but 
scientists were pleasantly surprised 
when a humpback was heard 
singing in the feeding grounds of 
Stellwagen Bank, near Cape Cod. 
Since then, more humpback songs 
have been recorded in the region.
Why do humpbacks sing? While 
scientists have theories from 
attracting females to navigation to 
communication, the answer remains 
a mystery.

Humpback Whale 
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Whales have lived beneath the waves for millions 
of years before the existence of humans. But, in 
our more recent history, many whale species have 
become endangered or extinct. 

Sperm whales, right whales, and humpback 
whales are endangered. Some species like 
the Atlantic gray whale are already extinct. To 
understand why some whale populations known to 
visit Cape Cod have declined, we must understand 
our seafaring history. 

Throughout the 1700s and 1800s, commercial 
whaling was an important business on Cape 
Cod and Nantucket. Commercial whaling is when 
people, called whalers, hunt whales to make 
money from the whale parts that they sell. 

Whales were hunted for raw materials, especially 
oil made from their blubber. Whale oil was used to 
grease machines and to make products such as 
lamp oil, soaps, paints, and textiles. Baleen, found 
in the mouths of some whale species, was used 
to make corsets, buggy whips, and other products 
that require strong, flexible materials. Whalers 
carved baleen and teeth from toothed whales into 
decorative items called scrimshaw. 

Whaling on the Cape and islands sharply declined 
when petroleum oil, which quickly replaced whale 

oil, was discovered in the ground in Pennsylvania 
in the 1850s. 

Whale watching

People still search for whales around Cape Cod, 
but not to kill them. Instead, people want to see 
whales in action, so they go on whale-watching 
tours. Responsible whale watching is a fun activity 
that protects whales while bringing money to 
beach communities like Cape Cod. People and 
animals both benefit when whales are observed, 
not hunted.

Although commercial whaling is a thing of the past 
for Cape Cod and the rest of the United States, 
whale hunts continue in today’s world. 

Japan, Norway, and Iceland allow whaling despite 
an international ban adopted in the 1980s. Japan 
claims its whale hunts are for science. However, 
modern whale researchers agree that whales do 
not need to be killed to be studied. Likewise, few 
people who live in whaling countries still eat whale 
meat, so most of it sits unused in freezers.

Since whales are migratory, meaning they move 
from place to place, whale hunts by countries like 
Japan, Norway, and Iceland is a problem for whales 
everywhere – including the whales we enjoy 
watching when they visit Cape Cod. 

From Whale Hunting to Whale Watching
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Seals: Of Land & Sea

Although their closest 
mammal cousins are bears 
and dogs, seals are marine 
mammals that have adapted 
over millions of years to life 
beneath the waves.  
While most marine mammals 
such as whales and dolphins 
spend their entire life in 
the ocean, seals and other 
pinnipeds, such as sea lions 
and sea otters, are semi-
aquatic, which means they 
divide their time between 
land and sea. 
Seals temporarily leave the 
water, or haul out, on rocks, 
ice, sandbars, and beaches 
to avoid predators, rest and 
socialize, and for molting, 
breeding, giving birth, and 
nursing young pups. 
Seals may appear clumsy and 
lazy on land, but they are 
fast and busy in the water. 
Because they spend their 

time both in and out of the 
water, seals have adapted so 
that they can see, hear, feel, 
breathe, and communicate in 
both environments. 
Seal nostrils open to allow 
for easy breathing when they 
pop their heads above water 
or haul out on land, but close 
when swimming so as not to 
let any water in. 
Newborn seal pups cannot 
swim and rely on their 
mother’s full-fat milk 
to survive. But by a few 
weeks old, the pups will be 
independent, swimming and 
hunting without help from 
their mother.  
Seals rely entirely on the 
ocean for food, spending 
a large part of each day 
hunting and eating. They 
consume a wide variety of 
fish, squid, crustaceans, and 
mollusks. Sensitive whiskers 
help them track and judge 
the size of their prey. Seals 

don’t need to drink as their 
food sources provide them 
with all the water that they 
need. 
Seals can be found 
worldwide, but are 
well-adapted to colder 
environments like New 
England, Canada, and the 
Arctic. Layers of fatty tissue 
called blubber help them to 
keep warm. 
Seals have been lived on 
Cape Cod for thousands 
of years. But, from the late 
1800s until the early 1960s, 
seal hunters nearly erased 
them from the area. 
Now that seal hunting has 
been illegal in the United 
States for decades, the local 
seal population on Cape 
Cod has steadily recovered. 
Today, some 15,000 seals live 
around Cape Cod and the 
islands all year long. Most are 
gray seals; some are harbor 
seals. Harp and hooded seals 
sometimes visit.   
Some people claim that seals 
compete with fishermen for 
food. In fact, seals feed on 
a wide variety of fish, many 
of which are not desirable 
for humans to eat. Seals 
have also been blamed for 
attracting great white sharks. 
However, the presence of 
both seals and great white 
is a sign of a healthy marine 
ecosystem.

Nick-named “horsehead” seals because of their head shape, gray seals are the most 
common seals on Cape Cod. 
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Beyond Jaws 
Understanding Sharks

Great White Shark

There are about 500 known species of sharks living 
in all parts of the world’s ocean. They range in size 
from the dwarf lanternshark, which is just seven 
inches long, to the whale shark, which is the largest 
fish in the world. Whale sharks can grow to more 
than 40 feet long and weigh up to 4,700 pounds. 
Shark attacks on people receive a lot of attention 
but they are relatively rare. More people are killed 
by lightning each year in the United States than 
sharks. People are a lot more dangerous to sharks. 
Up to 100 million sharks are killed by people each 
year. Sharks are mostly targeted for their fins which 
are used in shark fin soup, a luxury food popular in 
Asia. Many shark species are endangered due to 
shark hunts and overfishing. 
Cape Cod attracts several shark species, especially 
during the warmer months. These include basking 
sharks, blue sharks, mako sharks, thresher sharks 
and great white sharks, among others. 

Basking sharks are the second largest 
fish in the world (after whale sharks), 
growing up to 33 feet in length. They 
are gentle giants and only eat plankton, 

skimming the water’s surface with their big mouths 
wide open. In just one hour, they may filter over a 
million liters of water. 

Blue sharks are have slim, torpedo 
shaped figures. They grow to about 
13 feet in length and weigh up to 450 
pounds. They are known for giving birth 

to large litters of 25 to 100 pups. Preferring cooler 
waters, blue sharks migrate long distances, from 
South America to New England.   

Mako sharks are aggressive and the 
fastest of all sharks. They can swim 
up to 22 miles per hour at depths of 
almost 500 feet. An average adult 

measures around 10 ft in length and weighs up to 
300 pounds. Shortfin mako sharks, which visit Cape 
Cod seasonally, can leap up to 20 feet out of the 
water into the air.

Thresher sharks are known for 
their very long upper tail fin which is 
sometimes as long as the body of the 
shark itself. They use their tail as a 

weapon to stun prey. The common thresher shark 
can grow to 20 feet long and weigh up to 1,100 
pounds. 
The Great Whites

Of all the shark species that visit or live in the 
Cape’s waters, great white sharks capture the most 
attention. They can grow to 20 feet long and weigh 
more than two tons. Built for speed, great white 
sharks have evolved for some 400 million years to 
become top predators in the ocean. They prey on 
many other large fish, sea turtles, and seals. They 
can smell a drop of blood from far distances, and 
move without sound. But, great whites close their 
eyes just before they strike. Sometimes, in a moment 
of blindness, lucky prey may escape capture. 
Great white sharks migrate great distances. 
Some may travel over 12,000 miles in one year. 
Researchers track shark movements to learn more 
about where they feed, breed, and migrate. Tracking 
sharks also allows predictions to be made regarding 
when and where humans and sharks may cross paths. 
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Wellfleet, Cape Cod, made worldwide news in the 
winter of 2012. Between January and February, 
a record 178 short-beaked common dolphins 
stranded on beaches in the area. More than 100 
dolphins stranded dead, and eighteen died later. 
Fifty-three of the live stranded dolphins were 
rescued by the International Fund for Animal 
Welfare (IFAW) and released back to sea. Most 
animals seemed healthy, which prompted a mystery 
– why did they strand?

Unfortunately, dolphins have stranded on Cape Cod 
beaches for centuries. On average, more than 200 
marine mammals – including whales, dolphins and 
seals – strand around Cape Cod each year. 

What is a stranding? 

A stranded animal is defined as a live animal that 
beaches and cannot return to its habitat without 
help, or a dead animal that washes ashore. Animals 
may strand as a result of human activity as in cases 
of entanglements, ship strikes, and noise pollution. 
They may also strand as a result of natural causes 
such as weather, geography, or health. Finding an 
exact reason is often difficult.

Since dolphins, whales and other cetaceans are 
built to live in water, they become uncomfortable 
and stressed when they are stranded on land. 
Without water support, great pressure from their 
own weight is placed on their bodies and may crush 
internal organs over time. If not rescued, sunburn, 
dehydration, shock, and slow death may occur. 

A single marine mammal may strand, but 
unfortunately Cape Cod is known for mass 
strandings. A mass stranding is when more than 
one animal, not including mom and calf pairs, 
strand at the same time and place. Along with 
Australia and New Zealand, Cape Cod is one of the 
top three spots worldwide where mass strandings 
are a problem. Common dolphins, Atlantic white-
sided dolphins, and pilot whales are the most at risk 
of mass stranding around Cape Cod.

IFAW has responded to more than 4,000 stranding 
events along some 700 miles of coastline over 
the past decade. Saving stranded dolphins is not 
easy. Marine mammals weigh hundreds or even 
thousands of pounds. They often get stuck in 
dangerous, muddy areas with quickly changing 
tides.

For the IFAW rescue team, stranding events call 
for swift organization and action. The first step is 
to gather information when a stranding event is 
reported. 

Trained volunteers communicate species, number 
of animals, sizes, and general condition of stranded 
animals. This information informs IFAW what type of 
equipment and how many team members will need 
to be sent to the scene.

Upon arrival to a stranding site, IFAW rescuers will 
move dolphins to a specially designed trailer that 
has equipment ready to check the health of each 
animal. The team draws blood, watches vital signs, 

To the Rescue   Saving marine mammals from stranding and entanglement
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To the Rescue   Saving marine mammals from stranding and entanglement gives medication, performs hearing tests, and treats 
minor wounds as needed. 

If a dolphin is believed healthy for release, it is 
driven to a location where there is easy access to 
deep-water ocean. Transporting a massive marine 
mammal by trailer over land may seem strange, but 
selecting the best release site is important to the 
success of the rescue mission. 

Despite best efforts of the rescue team, not 
all stranded dolphins can be saved. To prevent 
suffering, animals that are too sick, injured, or 
impacted by the stranding require euthanasia. Like 
a veterinarian may euthanize a beloved pet, putting 
down a suffering dolphin is a kind act. Scientists 
study the bodies of these dolphins through an 
examination called a necropsy.

In an effort to prevent mass strandings, IFAW has 
developed an early alert program. As soon as the 
IFAW team receives an alert that dolphins are 
swimming dangerously close to shore, rescuers hit 
the water in boats. While inside the boats, rescuers 
try to encourage dolphins out of danger. Already, 
IFAW has prevented hundreds of dolphins from 
mass stranding on Cape Cod beaches. 

Entangled: The Story of a Seal Named Bronx

In May 2012, Bronx, a young gray seal became 
entangled in fishing net and stranded on Cape 
Cod’s Nauset Beach. Responders from IFAW freed 
Bronx from the fishing net, but he was badly injured. 
He suffered from a deep wound and a swollen 
flipper. So, Bronx was delivered to the Mystic 

Aquarium, where he would be nursed back to good 
health within a few months.

On a sunny September day, Bronx was released 
from West Dennis Beach with something special 
glued onto his furry back – a satellite tag. This 
technology allowed Duke University researchers to 
follow Bronx until he naturally shed the tag during 
annual molting. 

For more than six months, the tag sent data. It 
showed that Bronx mostly stayed around Cape Cod 
shores, but that he also spent seventeen days at 
sea on a trip to Canada. 

Data also showed that Bronx’s longest dive was over 
900 feet deep and lasted 8 minutes. That’s a long 
time underwater! The data about habitats, dives, 
and behavior will expand our knowledge of seals 
around Cape Cod, and may help to prevent future 
entanglements.   

Bronx’s story is a great success, but entanglement 
in marine debris is a big problem around the world, 
affecting at least 200 marine species, including 
whales, dolphins, seals, sea turtles, fish, and birds. 

Marine debris refers to the man-made objects that 
have been dumped, abandoned, or accidentally 
swept into the ocean. Sunken boats, garbage, 
fishing gear, and objects washed into the ocean 
during storms are just some examples. 

When animals become entangled in marine debris, 
they may starve, drown, lose limbs, or become 
injured, sometimes suffering a long time  before 
dying from wounds

Opposite page: During the 
winter of 2012, a record 
number of common dolphins 
stranded on beaches in the 
region of Wellfleet, Cape Cod. 
IFAW’s Marine Mammal 
Rescue Team rescued and 
released 53 of the live stranded 
dolphins back to sea. Right: 
Bronx, a young gray seal, 
stranded with life-threatening 
entanglement on Cape Cod’s 
Nauset Beach. He was rescued 
by IFAW and nursed to good 
health at Mystic Aquarium 
before being released back to 
the wild a few months later. 
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Have you ever seen a seal with its neck entangled 
in a plastic six-pack yoke, or a sea turtle after it has 
swallowed a plastic bag? What happens when a 
seabird mistakes a plastic pellet for a fish egg and 
eats it? These deadly events are a constant threat 
to our marine life. 

Unfortunately, the characteristic durability of plastic 
has made it both the most common type of ocean 
debris and the most destructive to marine animals. 
A small, seemingly harmless six-pack yoke has an 
estimated life span of hundreds of years. Marine 
animals often confuse plastic items for real food — 
a mistake that can be fatal. Sea turtles can mistake 
plastic bags for jellyfish. One whale was discovered 
with over four dozen plastic bags in its stomach.

Entanglements with floating debris pose another 
problem. An estimated 50,000 fur seals die each 
year after becoming ensnared in plastic trash. Birds 
sometimes collect plastic debris for their nests, 
thus creating deathtraps for their young. And the list 
goes on . . . The ocean's vastness has lulled us into 
believing that it cannot be greatly affected by our 
discarded rubbish.. A whale entangled in a fishing 
line might disagree — if only it could!

National Park Service rangers are presently 
conducting marine debris surveys throughout the 
Park System to determine the nature and extent of 
the problem. Several one-kilometer long stretches 
at several beach locations are surveyed every three 
months, and the debris counted and categorized.

In the first survey on Cape Cod, 5,829 items of 
debris were collected, with plastics accounting for 
80% of all items found. Fishing gear fragments, 
packaging materials, balloons, bottle caps and 
straws were among the most common items 
gathered. While this overall amount of debris 
collected may seem like a lot, Cape Cod beaches 
are clean compared to many others!

Ocean debris comes from a variety of sources. 
According to one estimate, marine vessels dump 
some 12 billion pounds of cargo waste into the 
ocean each year. Additional debris comes from poor 
disposal practices by people living or visiting along 
shorelines. 

Recently, laws have made the dumping of trash 
illegal in waters near the United States coastline, 
and lawmakers are considering a complete ban on 
dumping into ocean waters.  Sometimes marine 
debris also comes from careless disposal of trash 
on land, which finds its way off shore and into 
ocean currents.

It will take both the “land-lubbers” living on shore 
and water enthusiasts at sea, to solve the problem 
of ocean dumping and improper shoreline disposal. 
Solutions include sorting and storing cargo wastes 
on board ships for recycling and disposal at the 
harbor, retrieving debris others have left behind and 
improving shoreline waste disposal methods.

Collecting and keeping records about the types of 
debris found on our beaches is a step in the right 
direction. This activity helps to clean our beaches, 
and gives us information on what types of materials 
are causing the problem. Working together, we can 
all help to make our beaches clean and beautiful 
once again.

Everything Winds Up in the Sea
Marine Debris Fact Sheet 

Adapted with permission: National Park Service/Cape Cod National Seashore 
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Climate Change 
& Marine Life
Climates have changed 
throughout our planet’s life 
of some 4.5 billion years. 
Think about Cape Cod. 
Over 10,000 ago, Cape Cod 
was completely covered in 
ice. More than 20,000 ago, 
Cape Cod did not exist at all. 
Climate change refers to 
any significant change in 
temperature, precipitation, 
or wind patterns that occur 
over several decades or 
longer. Weather is different. 
Weather refers to the hourly, 
daily or short-term changes 
in the atmosphere. 
Although climate change is 

natural, most scientists agree 
that human activities have 
quickened the pace of the 
Earth’s changing climates. 
Rising seal levels caused 
by glaciers melting as the 
climate continues to warm 
will have great impact on 
Cape Cod. Every year, the 
ocean erodes the Cape’s 
beachfront, dragging large 
quantities of sand beneath 
the waves. 
Marine animals are already 
being impacted by climate 
change. Scientists believe 
that dolphin strandings and 
cold-stunned sea turtles 
might also be linked to 
global climate changes.  

In addition, changes in ocean 
temperatures, winds, and 
weather shift zooplankton 
patches, an important part of 
the right whale’s diet. When 
zooplankton levels decrease 
in an area, right whales that 
feed in the area give birth to 
fewer calves. 
Warming ocean water is 
also a problem for local fish, 
such as cod. Researchers 
believe that cod may not 
be able to survive in waters 
that are warmer than 54°F. 
So, increasing temperatures 
may force the fish to move 
elsewhere.  
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A huge variety of marine life 
live, feed, and give birth in an 
underwater environment close to 
Cape Cod called Stellwagen Bank. 
Although it is rich, Stellwagen 
Bank is not a bank where you visit 
to get money. It is a shallow area 
of ocean protected as a National 
Marine Sanctuary. A marine 
sanctuary is an area of the ocean 
that has special protections for its 
wealth of fish, dolphins, seals, sea 
turtles, seabirds, and whales. 
When fishermen, lobstermen, 
boaters, sightseers on whale and 
bird-watching tours, and scuba 
divers use the marine sanctuary, 
there are many rules to protect 
animals that visit or live in the 
area. For example, people are not 
allowed to dump garbage, waste, 
or other harmful materials into the 
ocean sanctuary. 
Despite these rules, there are 
still dangers to marine wildlife, 
especially to endangered whales. 
Since the sanctuary is close to 
Boston, a major city, it acts as an 
ocean highway for ships. 
More than 200 large commercial 
ships cross the sanctuary each 
month. At the same time, the 
sanctuary is a main feeding ground 
for whales, including right whales, 
blue whales, finback whales, and 
humpback whales. Sometimes 
ships accidentally hit whales. 
Whales that are hit by large ships 
may suffer from injuries or die. 
When a ship hits a whale, it is 
called a ship strike.
North Atlantic right whales are in 
particular danger because they 
swim slowly, live in near-shore 

waters, and spend extended 
periods of time near the surface 
where the risk of collision with 
ships is greatest. Given the fragility 
of this critically-endangered right 
whale population (only about 
500 survive on our planet), the 
loss of even one whale reduces 
the species chance of long-term 
survival. 
Whale Alert App

Stellwagen Bank and IFAW are 
working together to save whales 
from deadly ship strikes. One 
way to save whales is to slow 

down ships. New technology is 
helping. IFAW and its partners 
have developed a smart phone 
app, called Whale Alert, which 
helps warn ship captains so 
they can slow down and look for 
whales when they enter areas 
that have high collision rates. 

Stellwagen Bank
Protecting Cape Cod’s 
Marine Wildlife

Take a virtual tour of Stellwagen Bank: 
http://stellwagen.noaa.gov/about/fathomthat.html

Scan this QR 
code to get 
the Whale 
Alert app and 
learn more!
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Cape Cod is a constantly changing, 
fragile place with irreplaceable marine 
wildlife. Human activities remain a 
threat - pollution, climate change, habitat 
degradation, hunting and over-fishing. 
But humans can have a positive impact 
as well. Thanks to conservation efforts, 
regional populations of seals, whales, 
sharks and other threatened marine 
animals have steadily recovered. With 
teamwork, rescuers have saved countless 
stranded animals including dolphins, 
seals, and cold-stunned sea turtles. 
One thing is clear: our actions -- good 
and bad -- really matter! Each one of 
us makes daily choices that effect the 
environment, and together these choices 
have great impact. Every positive action, 
large or small, can make a difference. 
Here’s 10 ways can help protect Cape 
Cod’s precious marine wildlife and 
environment:

Our 
actions 
matter

1. Keep your distance from seals hauled 
out on land – they are usually just 
resting. You will stress the animal if 
you get too close. As wild animals, 
they may bite.

2. Report stranded animals to an adult 
or response network. On Cape Cod, 
call the IFAW Marine Mammal Rescue 
& Response team hotline: (508) 743-
9548

3. Go whale watching to learn about 
whales and support local  businesses. 

4. Practice responsible fishing by obeying 
rules and safely throwing away 
unwanted gear. 

5. Protect piping plovers by avoiding 
closed beach nesting areas. 

6. Boat responsibly and steer clear of 
marine animals, especially seals,  
whales and sea turtles. 

7. Don’t litter! Recycle or throw away 
your garbage when on the beach, near 
water, or outdoors. 

8. Organize a group to clean up garbage 
and debris found on beaches and 
other coastal areas. 

9. Volunteer for local wildlife and 
conservation organizations. 

10. Share what you learned about Cape 
Cod marine wildlife with your friends 
and family. Knowledge is a powerful 
tool in protecting marine wildlife for 
future generations!
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Glossary

baleen: a stiff material 
found in the mouth of 
baleen whales (instead 
of teeth) used to filter 
food out of the water. 
Baleen is made out of 
the protein keratin, which is the same material 
as human fingernails.

blowhole: a cetacean’s 
nostrils, which are located 
at the top of its head. 
Cetaceans are voluntary 
breathers; meaning that, 
unlike land mammals, 
their nostrils are sealed 
shut in their relaxed state. 

They must open their blowholes to breathe. 
Baleen whales have two blowholes, toothed 
whales just one. 

blubber: vascularized layer of fat between 
the layer of skin and muscle in many marine 
mammals that helps provide insulation. 

calves: the name for the young of certain 
mammals including whales and dolphins

cetacean: a marine mammal of the scientific 
order Cetacea, including dolphins, porpoises 
and whales

climate change: changing long-term global or 
regional weather patterns 

commercial: intended to make a profit 

countershading: 
camouflage coloring 
in which the top 
part of an animal 
is darker, while the 
underneath is lighter

detritus: any kind of waste or debris

echolocation: the process by which whales find 
food and communicate 
by making high-pitched 
sounds and interpreting 
their echoes to 
determine the direction 
and distance of objects. 
It is similar to how bats 
use sonar.

ecosystem: interacting communities of plants, 
animals and the non-living components of the 
environments where they live. 

endangered: at risk to becoming extinct (no 
longer existing)

entanglement: 
the state of an 
animal being 
tangled, often in 
fishing gear or 
marine debris

euthanasia: 
the practice 
of intentionally ending a life in order to ease 
suffering or relieve pain

extinct: when a species ceases to exist as all 
individuals have died off or been killed

filter feeders: animals that strain tiny food 
particles and plankton from the water to eat

fish: an aquatic vertebrate that uses fins to 
move and gills to breathe oxygen underwater

glacier: a large mass of ice and snow that 
moves over land

1. Whale makes sounds.

2.  Sounds echo 
off fish.

3.  Whale hears echo and 
knows where fish is.

Echolocation



23Beneath Cape Cod Waves - Student Magazine

Glossary
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habitat: the combination of resources (eg. food, 
water, cover and space) and environmental 
conditions (e.g. temperature) that makes it 
possible for a species to survive and reproduce.

haul out:  
to exit the water 
and rest on ice, 
rock, or land

invertebrate: an animal that has no backbone 
or spinal column

mammal: a vertebrate that has warm blood, 
body hair, live births, and mammary glands for 
nursing young

marine debris: 
man-made objects 
dumped, abandoned, 
or accidentally swept 
into the ocean

 
marine sanctuary: a protected marine zone

migrate: long-distance, seasonal travel by 
animal populations

molting: to shed fur, feathers, or skin

necropsy: an examination of an animal after 
death

peninsula: an 
area of land 
almost completely 
surrounded 
by water, and 
connected to a 
mainland

pinniped: type of marine mammal including 
seals, sea lions, and walruses 

plankton: tiny organisms that drift or float in 
the ocean currents

pod: a group, or school, of dolphins or whales

predator: a living thing that eats other living 
things

prey: an animal killed by another for food

pup: the name of the young of some animals, 
including seals and sharks

ship strike: when a ship accidentally hits a 
whale

species: a group of closely related organisms 
that can interbreed and produce fertile off-
spring

stranding: when 
a live marine 
mammal comes 
ashore and 
cannot return 
to its natural 
habitat without 
intervention, or 
a dead marine 
mammal washes ashore

threatened: likely to become endangered

toothed whale: whales that have teeth; some 
eat fish, squid or other marine mammals 

vertebrate: an animal that has a backbone

whaling: hunting and killing whales
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