
 
 

Student Exploration Guide 
 
     Part 1: Glacial Geology 

 
Part 2: Seashore 

           
                                                                 Part 3: Salt Marsh 

 
 

 
 

The North Shore Beach at Caumsett State Historic Park Preserve 
 
 
 
 
 

Outdoor and Environmental  
Education Program 

 
(516) 396-2264 

www.nassauboces.org/outdoors 



Get Ready to Explore!   
 

This guide will prepare you for your field 
trip to our north shore beach at Caumsett 
State Historic Park Preserve. You‘ll 
discover some amazing animals and 
plants that live in and around the 
seashore and the geology that formed 
Long Island.  
 
 
 
 

 
Caumsett is on the North Shore of Long Island. If it is a clear day on 
the date of your trip, you will be able to see the state of Connecticut 
and parts of Westchester County when you look north across the 
Long Island Sound - that is less than 6 miles away! 
 
 

 
Caumsett was once the grand estate of Marshall Field III. 
The name Caumsett is a Matinecock Indian name which 
means “place by a sharp rock.”  
 
You’ll find many such rocks as you walk along our beach 
so it is important to understand Long Island’s geology.  
 
 
 

 
What will happen on your Field Trip:  
Your bus will arrive at our Nature Center and you will be assigned to a 
group. You and your classmates will be working together with one of our 
naturalists. A naturalist is an outdoor educator who has studied many 
topics about the natural world.   
 
Our naturalists also know lots of great ways to help you understand the 
subjects you may be learning in school. But now, you will get to see it first 
hand - not just from seeing it in a book.  It’s a great and fun way to learn! 
 
Don’t forget to dress for the weather and the season! Dressing in layers is the best way to make sure you 
will enjoy your day. 

Now… get ready to explore! _________________________________________________________ 
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Part 1: GLACIAL GEOLOGY - How was Long Island formed? 
 
Long Island was formed by a huge continent-sized sheet of ice known as 
the Wisconsin Glacier.  Glaciers are thick masses – up to two miles thick – 
of slow moving ice.  The glacier moved southward about 60,000 years ago 
but stopped when the Earth’s temperatures increased. Then, when 
temperatures decreased about 40 thousand years later, it moved 
southward again.  
 
Both of these glacial movements were thousands of years apart yet they 
stopped in almost exactly the same spot!  The eastern forks of Long Island, 
Montauk and Orient Point are what remain from these two glacial 
advances. The highest points on Long Island are found along the two 
terminal moraines known as the Harbor Hill and Ronkonkoma Moraines.  

Graphic from cosmographicresearch.org 
 

Boulders and pieces of rocks become frozen into 
the glacier and scrape over the land as it moves.  
Long Island was formed from the rocks, sand and 
silt brought here and deposited by the glacier.   
 
This is called ice transport and there is evidence of 
this scraping in some of the large rocks, or glacial 
erratics, found on the beach at Caumsett State 
Park. Ask your naturalist to show you! 
 
 

 
The north shore and south shore look so different from each other! Why? 
 
The north shore of Long Island was formed by the leading edge of 
the glacier.  Rocks – from the largest boulders to the finest clay 
(known as till) were carried along in the ice as if on a huge conveyor 
belt and were dropped at the base of the glacier.   
 
Long Island, south of the Long Island Expressway is an outwash plain 
composed of well-sorted layers of clay, sand and gravel deposited 

by melt water streams.  This 
is why the beaches of the 
south shore are sandy and 
those on the north shore are 
rocky. 
       

 
 
 
 

 

Caumsett, a north shore beach 

Jones Beach, a south shore beach 
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What types of rocks are found on north shore beaches? 
 

All three types of rocks can be found at our beach: sedimentary, igneous 
and metamorphic. 
 
You will find many “Indian paint pots” as you walk along the shoreline. 
These iron oxide concretions (a sedimentary type of rock) are clay-filled 
rocks that may break open from the action of the wind and waves and 
form hollow “pots.”  
 
Quartz rocks, a type of igneous rock 
are very common, too. 

 
Another example of a sedimentary rock is a 
conglomerate which is made up of rounded 
pebbles that look like they were cemented 
together.   
 
 
A common metamorphic rock found on our 
beach is schist.  
 
 
 

 
 
We may also find granite.  Fossil 
imprints can be found in pieces of 
red shale and sandstone.   
 
 
 
Where did the clay in the north shore cliffs come from? 
 

Along the cliffs of Caumsett State Park, large deposits of 
cretaceous clay have been exposed by erosion. Extending 
under nearly all of Long Island is a massive wedge of sand, clay 
and gravel that was deposited by rivers emptying into a shallow 
sea 60 million years ago, 
during the Cretaceous 
Period.   
 
After a heavy rain, we 
can find this clay 
washing out of the cliffs 
and into the Long Island  
Sound.                                                                               

A fossil imprint Granite Sandstone 

_________________________________________________________ 
Outdoor & Environmental Education • www.nassauboces.org/outdoors 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=8sMalfxmcDdlBM&tbnid=Osgvkco80Y4P6M:&ved=0CAUQjRw&url=http://scanned-rocks.geology-guy.com/&ei=qx1DUv2rGYjC4APynoCQAQ&bvm=bv.53077864,d.dmg&psig=AFQjCNEzUDWn17z1YgrjmQZ4ROXMHAlhPQ&ust=1380216519409126�
http://www.google.com/url?sa=i&source=images&cd=&cad=rja&docid=g5enb8GjFwLzWM&tbnid=N-kiw0pJ7VqzOM:&ved=0CAgQjRwwADi2AQ&url=http://www.rgbstock.com/photo/mf8aK0u/Quartz%2BRocks%2B2&ei=QOdGUvGwC4Wi4AOp4IDIDA&psig=AFQjCNEd-rIqYYG-uQdoZfGviVx1-5VddQ&ust=1380464832241431�
http://www.google.com/imgres?start=131&rls=com.microsoft:en-US:IE-Address&biw=1424&bih=702&tbm=isch&tbnid=YxVNarskQ97XhM:&imgrefurl=http://www.ecnca.org/geology/muscovite_mica_schist.htm&docid=bJxHNtZpnFlgmM&imgurl=http://www.ecnca.org/geology/Images/MicaMuscovite.jpg&w=433&h=216&ei=m-dGUpLtGJbI4AOb1ICABw&zoom=1&ved=1t:3588,r:42,s:100,i:130&iact=rc&page=7&tbnh=158&tbnw=315&ndsp=23&tx=218&ty=79�
http://www.google.com/imgres?sa=X&rls=com.microsoft:en-US:IE-Address&biw=1424&bih=775&tbm=isch&tbnid=lZeF-K93tMEK2M:&imgrefurl=http://www.granite-crusher.org/&docid=ZT41XgvuKlxw0M&imgurl=http://www.granite-crusher.org/images/granite-s.jpg&w=250&h=252&ei=V-5GUt0f08fgA5fmgbAI&zoom=1&ved=1t:3588,r:68,s:0,i:303&iact=rc&page=4&tbnh=180&tbnw=179&start=65&ndsp=24&tx=76&ty=87�


PART 2: SEASHORE                                                
 
The body of water you will see while at 
Caumsett is the Long Island Sound. It is 
considered an estuary.  Estuaries are 
sheltered branches of the sea where 
there is a mixing of fresh and saltwater.   
This mixing of fresh water and saltwater 
creates an environment that is rich in 
nutrients.  
 
All organisms that live in an estuary must 
be able to adjust to a wide range of 
conditions.  Salinity is one example. 

Graphic from Long Island Sound Curricular Resource Guide 
Salinity, or the  
amount of salt in the  
water, affects all  
marine life.   
 
The average ocean  
salinity is 35 ppt.  
Where there is  
mixing of fresh water  
with salt water, like  
in the Long Island Sound, the salinity is reduced to as low as 18 ppt.  Salinity also varies with season, 
temperature and the amount of rain or snow. 
 
Why are estuaries important? 
 
The base of the food chain is made up of large populations of plant and animal plankton. Plankton are plants 
and animals that cannot swim against the currents and tides. They form the base of the marine food chain and 
support large populations of other organisms.  You will read more about plankton in this guide. 
 

Because estuaries are close to the land, they are often 
more protected and have quieter, warmer waters 
compared to the Atlantic Ocean. Add the rich nutrients and 
abundant food supply and we can see why many animals 
use the estuary for their nursery to spawn and lay their 
eggs.   
 
The horseshoe crab is a good example of this.  After 
wintering in deep water, huge numbers of these creatures 
swim into our bays and marshes to mate and lay their eggs 
during the spring tides in May. 
 
 

 

Students using two different types of 
salinometers to test for salinity 

Salinity is measured 
in parts per thousand 
and is written 0/00 or 
ppt. when water 
sampling studies are 
conducted.  
 
 

A student holds a horseshoe crab upside down to explore its underside. 
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Tide Pools and the Intertidal Zone 
Low tide at a north shore beach is a great time to 
explore!  
 
If you look down the length of beach from where 
you are standing, you will see different layers or 
zones where organisms are surviving as they wait for 
the high tide to return.  The intertidal zone is the 
area between high and low tides.  
 
Organisms living here must face very different 
conditions from when they were covered by water 
during high tide. They may be exposed to the air for 
several hours, and must exist with wide ranges of 
salinity, temperature and dissolved oxygen content. 
Some may also have new predators to worry about! 

 

What are tide pools? 
 
Tide pools are small hollows in the beach that hold back a little bit of the sea as the tide recedes.  These 
become microhabitats and often contain many fish, crustaceans, worms and mollusks.  Tide pool species must 
be able to survive tough conditions and have 
amazing adaptations to help them live here. 
 
We will find many different animals living in 
different intertidal zones according to how 
much time they can survive being out of 
water. Here a just a few to look for: 
 
The high intertidal zone: 

Organisms of the 
upper intertidal 
zone spend most 
of their lives out of the water and are able to live in the 100° plus temperatures 
of summer and below freezing temperatures of winter.  The rough periwinkle, a 
small snail that grazes on the thin film of algae growing on rocks, lives here.  This 
marine, water-breathing snail has a space in its mantle cavity that is almost a 
lung and is used for breathing during long periods out of the water. 

 
The mid intertidal zone:  
In the mid-tidal zone, organisms spend about half their time out of the water 
at low tide and half of their time under the water at high tide. Barnacles are a 
very common here.  Since barnacles are plankton feeders, barnacles cannot 
eat, breathe or breed unless they are under water.  At low tide, they close 
their shell tightly, keeping a small bit of water locked inside.  This small bit of 
ocean keeps their gills wet and allows them to go on breathing. 
 

_________________________________________________________ 
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The low intertidal zone: 
Organisms in this zone spend just a few hours out of the water during low 
tide.  This allows them more time to breathe, breed and feed. But it also 
makes them prey to oyster drills, green crabs and sea stars that also live here. 
Here we will see huge numbers of blue mussels live. They attach to the rocks 
and each other forming mussel beds. Anchored in place, side by side, they 
create a mini-habitat in which other organisms find food and shelter.  

 
 
 
  
    
     
                                   

What causes the tides? 
 
Most everywhere on our planet, oceans rise and fall twice a day to 
produce tides. Tides are caused by gravity. The gravitational 
attraction of the Moon and Sun pull the ocean waters away from 
the surface of our planet. Because the Moon is closer to us than the 
Sun, the tides are controlled mostly by the Moon. 

     
 Graphic from oceanservice.noaa.gov 

   
  Even though the sun is 93 million miles away from us, its huge size     
  still has an effect on our oceans.  When the moon and sun line up on   
  the same side of the earth or on opposite sides, their gravitational  
  effect is magnified causing high, high tides and very low, low tides.   
  These tides occur twice a month at new moon and at full moon and  
  are known as SPRING TIDES 
   
   
     
  Twice a month the effects of the sun and moon act against each other  
  and small   tides result. This occurs at first and third quarter moon   
  each month and are known NEAP TIDES.   
 
                                                      
 
 

 
 
 
 
 

Try this the next time you go to the beach! 
 
When you first arrive, put a marker or stick at the waterline.  
 

Continue to watch the waterline during your stay.  
• Is the tide incoming (becoming high tide)?  

Or…  
• Is the tide outgoing (becoming low tide)? 

         Sea Star                                           Oyster Drill                                 Green Crab 

Are You Ready to Explore? 
Don’t forget to wear your 
old sneakers or shoes and 

bring your powers of 
observation! 
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It All Begins with Plankton! 
 
As we explore the animals of the north shore beach, we will need to understand food webs and food chains 
and the transfer of the Sun’s energy. Plants in the ocean are a first step in this process. 

 
Plankton means drifter.  Any plant or animal that 
cannot swim against the ocean current, but is 
carried or drifts is considered plankton.  Most 
plankton are single celled plants (phytoplankton), 
or very small animals (zooplankton). But some 
plankton can be very large like the lion’s mane 
jellyfish whose tentacles can extend to 100 feet 
long! The one thing that all plankton have in 
common is they are all poor swimmers. 

 
We may be able to see some examples of zooplankton 

while at Caumsett with hand lenses. 
Or, if comb jellies are present on the 
day of your trip, you’ll be able to see 
these nut-sized organisms without 
any magnification.  Comb jellies are 
transparent, jelly-like invertebrates 
with bright, iridescent color bands. 
They live near the water’s surface - 

they are beautiful to see! 
 

What is a food web? 
 
Food Webs show how plants and animals 
are connected in many ways to help them all 
survive. All food webs begin with a 
producer. In our study of a marine 
environment, it begins with the microscopic 
plants that are called phytoplankton.  They 
take the Sun’s energy and make it available 
to all the other organisms, the consumers.  
The process of converting the Sun’s energy 
is known as photosynthesis. 
 
Through photosynthesis, plants are able to 
combine carbon dioxide and water into 
carbohydrates (sugars) and give off oxygen 
in the process.   
 
These tiny plants convert the energy of the 
sun into food energy. Then a primary 
consumer or herbivore eats the plants.  
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Next in line, a secondary consumer or carnivore feeds on the  
herbivores. A food chain follows just one path of energy as 
animals find food. Many food chains make up a food web. 
 
 

In our oceans, zooplankton are the primary consumers of phytoplankton. The 
most numerous and important zooplankton are the Copepods.  These are small 
crustaceans and are barely visible with the naked eye. They swim through the 
surface water grazing on diatoms. Under a microscope, a small drop of oil can be 
seen within their semi-transparent bodies.  This helps them to float and keeps the 
copepod from sinking too low where there is no sunlight.   
Photo from www.marinespecies.org 
 

 
Most zooplankton are animals that are only 
spending their growth stages as drifters and if they 
survive, will grow to be adult fish, crabs, snails or 
sea stars.  Most of the animals we observe along 
our shores have a planktonic stage in their early 
development. 
 
 

 
 
 
 

Graphic from www.serc.si.edu 
 
 
 
Why do the waters surrounding Long Island look dirty compared with the waters of Florida or the tropics? 
 

Our waters often appear brown green in color because of 
huge numbers phytoplankton called diatoms.  
 
Because there are so many, you often can’t see your legs 
when wading or swimming because the light can’t 
penetrate more than just a few feet. Some people think 
the water is polluted when the opposite is true!  
 
The nutrients that are being washed into the ocean from 
the land make it a healthy environment for all of the 
plankton. Tropical waters have much fewer nutrients and 
as result, fewer phytoplankton so the waters look 
“clean.”  

 
 

Did You Know? All the earth’s petroleum is 
thought to be derived from sediments made up of 
plankton from millions of years ago. The sediments 
were turned into oil by heat and pressure.   
 

We drive our cars with energy given us by 
plankton! 

 

Most of the oxygen that we breathe 
comes not from the Earth’s forests  

but from plankton! 
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Part 3: THE SALT MARSH 
 
A marsh is one of the most productive grasslands on Earth!  Years ago, this fact 
was not understood and thousands of acres of marshland were filled to build 
airports or to provide waterfront housing. The importance of salt marshes is 
now well known and all marshes in the United States are now protected by 
federal law.  
 
Salt marshes also protect shorelines from erosion by buffering wave action and 
trapping sediments. They reduce flooding by slowing and absorbing rainwater 
and protect water quality by filtering runoff. 
 
A salt marsh begins as a sand or mud flat. Soon, salt-marsh cordgrass begins to 
take root.  These grasses trap even more sand and debris brought in by the tide. 
The marsh gradually rises and creeks form, winding through the grass with some areas no longer becoming 
covered by every tide.   
 

   Then, new grasses start to take root such as salt-meadow    
   cordgrass. Its scientific name is Spartina patens.   
 

 
 
 
 
 
 
 

There are other plants that can live in a salt 
mars such as sea lavender and glasswort.                                                                                                                                          
 
 
 
 
 
If you look across the marsh you will see different mini-habitats or zones. The 
channels mark the flow of water in and out of the marsh with each high and low 
tide. These different grass zones may be submerged for a part of each day.  
 
Marsh elder bushes mark the beginning of the high marsh.  Plants in this zone 
can only tolerate the salt spray and are not touched 
by the tides.  Prickly pear cactus, salt spray rose, 
bayberry and poison ivy are also found here.   
 
 
 
 
 
 
 

Did You Know? Our two main airports - JFK and LaGuardia - were once acres and acres of salt marsh! 

Sea lavender 

Glasswort 

Did you know?  
That cactus grows naturally on Long Island?  
 
YES! In a salt marsh! 

Marsh Elder 

Prickly Pear Cactus 

  Be aware! Poison Ivy is here! 
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How do salt marsh plants adapt to their environment? 
 
Plants found in a salt marsh must face the problem of 
salinity.  Salt water would kill most plants but marsh grass 
has the ability concentrate the salt in the roots or excrete 
it through special salt glands in the leaves.   
 

Crystals of pure salt are often visible on the outside of 
spartina leaves. 

 
 
Why does the marsh smell like rotten eggs? 
 
Marsh mud is made up of detritus which is decomposing plant and animal matter.   The detritus has such a 
fine grain that air cannot pass through it and the gases produced by its decomposition remain trapped until 
your footsteps release them and produce a smell like rotten eggs.  Since there is no oxygen in the detritus, 
plants that live in the marsh must be able to supply their roots with oxygen from the surface.  Spartina grasses 
have developed a system of air tubes that conduct oxygen into even its deepest roots. 
 
Marshes are the most productive habitats in the world! 

Because there are not many herbivores that graze on the the marsh grasses, much of it will die back in the 
winter, adding even more plant matter to decompose. This results in the production of more organic material 
per acre than any other natural crop in the world.  
 

  
 
 
 
 
 
 
 
 
 

 
 
 
 

A healthy salt marsh can produce  
10 tons of living material per acre per year! 
 

A Kansas wheat field can produce 3 tons  
of organic material per acre per year. 
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What animals live in a salt marsh? 
 
Salt marshes support large numbers of different animal populations. Many use the marsh as a nursery because 
of the warm, nutrient-rich waters and the safety from large predators. When you visit the Marsh you may see: 
 

• Fiddler crabs can be found by the thousands.  They 
burrow into the detritus to make their homes and 
bring nutrient-rich detritus to the surface. 

• Marsh snails graze on diatoms (plankton) that 
collect on the marsh grass.  These snails are air 
breathers so they must move up and down on the 
grass stems to avoid being drowned by high tide 
waters. 

• Schools of fish live in the tide pools or swim in and 
out with the tide to feed and breed.   

• Ribbed mussels can be found along the channel 
banks.  Mussels are filter feeders and are able to 
filter one gallon of water per hour!   

• Shore birds, wading birds and predatory birds 
such as the osprey, which builds its nest in the 
marsh, use the marsh as “supermarket” to find 
their food.   

• Other land animals like fox, raccoons and deer also 
come to the marsh to find food. 

 
 
 
 

 

   

 

 

 

 

 

 

 

Keep Exploring! 

 

When the mussels feed, they filter out both 
plankton and pollutants. 

 
Mussels can filter 1 gallon of seawater per hour! 

 
The marsh, therefore, acts as a cleaning system 

for the Long Island Sound 
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and educational courses offered and available to residents may be obtained from our website, www.nassauboces.org.  

http://www.nassauboces.org/outdoors
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