What is Coquina?
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Why build the Castillo de San Marcos out of Coquina?
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 How did the bricks stay in place?
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'WHAT IS COQUINAZ

People don't make coquina stone. Nature does, and it takes
thousands of years for coquina to form! Coquina is 3 mixture of
shell and sand, and this unusual stone i found in only a few places
around the world. The shells come from tiny clams called Do-
nax. (Some people call these tiny clams coquina shells) The shells
are made from a material called “calcium carbonate” (kal-see-um
car-bun-nu). After the shell animals die, waves crush them up and
wash the tiny shell bits onto sandy beaches. Each day, waves carry
the sand and shell pieces up and down the coast, mixing

them together.

Honw does this mixture of sand and shell change into stone? The
coquina process depends on two things: changes in sea level and
plenty of rain. At times during our planet’s history, the ocean
Level was 400 feet lower than it i now. This means that parts of
the ocean bottom were high and dry. At other times, the ocean's
surface was 100 feet higher than it i today. This means the entire
state of Florida was under water! When dry land changes into
deep ocean, coquina can start to form.

How? Diagram 1. When the shells and sand are high and dry,
rainwater begins to change them. Rain is naturally a litle acidic
(uhsid-ik). This means it dissolves the tiny bits of shell.

Diagram 2. The dissolved material sttles to the bottom. It sticks
to the remaining shells and sand. There, it serves as a natural paste
or cement. Over time, coquina stone i formed!

Diagram 3. When sea levels change again, the new coquina stone
will be covered by seawater. Waves will dump more shells and
sand on top of the coquina.

Diagram 4. As sea levels drop again, rainwater dissolves the new
shells. The cementing process starts all over again.

Diagram 5. This means that coquina stone is often found.
sandwiched between layers of shelly sand.
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In some places, coquina stone is made of mostly shell with just 2
lttle sand mixed in. This s very comumon in north Florida, from
St. Augustine all the way down to Cape Canaveral. Other coquina
stone is made of mostly sand with just altele shell mixed in. This
kind of coquina is common in central and southern Florida, from
Cape Canaveral down to West Palm Beach.
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BACKGROUND: Look at this picture of coguina stone. Did you
ever wonder what sticks all those tiny shells and bits of sand together?
The paste is not easy to spot. Even if you examine  chunk of coquina
under a magnifying glass, you mainly see sand and broken shell. But
the paste i there. 1’ a natural paste, called calcium carbonate. This
calcium carbonate comes from the ocean and is made up of old,
disolved seashell,

Cagina Stane.

Wait a minute. We just said the natural paste is called Caleium Carbonate. Weren't oyster shells made of
“Calcium Carbonate” too? Absolutely. The waves and ocean chemicals break down seashells into tiny
‘microscopic bits. And these bits dissolve in the seawater.

You can try this at home with sugar. If you look closely at a spoonful of sugar, you can see the tiny sugar grains.
(In our comparison, the sugar grains are similar to the seashells i the ocean) After you've examined the sugar,
dump it into a big glass of water and stir. The sugar will dissolve and dissppear. But it seill there! In fact, if
you take a sip of the water, you can tast its sweetness. The sugar is definitely there, but you can't see it anymore.
{The same thing happens to seashells when they dissolve in seawater. The dissolved shells are stil there, even
though we can'tsee them! And it's these dissolved shells that make the paste inside coquina.)

How can we learn more sbout this natural paste? Try looking at a chewy granola bar. Do you see a
combination of seeds and nuts? Just like in coquina, these materials are cemented together by a natural paste.
The natural paste in 2 granola bar is made of butter and sugar. 1f you leave a granola bar outside on 3 hot day,
the sun’s energy will mele this sugary paste. Once melted, the granola bar is easy to squash or break. If you tried
this with a chunk of coquina, you'd see that heat does not damage the “calcium carbonate” paste in coquina.
However, other environmental forces, like rainwater, do damage coquina. Naturally acidic rains can dissolve the
calcium carbonate along the edges of coquina stones. That's why coquina has a rough, bumpy surface. The
smooth natural paste has eroded away.
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WHAT S A FORT REALLY FOR?

A fortis a heavy-duty building with only one job. It keeps the peace. That's right. Forts are designed to STOP
attacks, never to start them. Over the years, the Spanish built nine wooden forts at St. Augustine. W henever the
French or the English or marauding pirates burned down one wooden fort, the Spanish built a new one. Finally,
in the 16705, the Spanish discovered coquina stone. This sturdy natural stone could not be burned down. This
made the new coquina fort a very good peacekecper.

How? The Spanish soldiers mounted many cannons on the top of the Castillo de San Marcos. They fired these
cannons at enemy ships to stop them from getting too close. Meanwhile, inside the coquina Fort, these Spanish
soldiers were safe from any cannonballs the ships might fire back at them. It worked so well that 1o enemy ship
ever got close enough to attack the town of St. Augustine. In fact, the Castillo was NEVER captured in batele.
When English soldiers attacked from land instead of from sea, the Castillo’s tall coquina walls kept them out.
During each of these attacks, the people of St. Auguseine hid inside the For until the attacking soldiers gave up
and left. That's how the Castillo kep the peace. But it did have one weakness.

In the year 1740, Spanish leaders noticed that the Castillo’s cannons couldn't shoot very far to the south. 1f
English ships sailed up from that direction, the Spanish soldiers would need a backup plan for protecting the city
of St. Augustine. They decided to build another smaller coquina fort (Ft. Matanzas) south of town. When the
English general, Oglethorpe, attacked from the south, the Spanish were ready. The cannons at Ft. Matanzas
drove the English ships away! Both coquina forts, the Castillo and Ft. Matanzas, protected St. Augustine’s people.
Afer all, that's what forts do. They help to keep the PEACE.
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1o build a coquina fort, the Spanish explorers needed a mortar (or glue) that could fasten the farge coquina blocks
tightly together. The mortar they used is called “quicklime.” They made it by burning oyster shellsfor sbout 12
hours in a fire. This fire was hotter than 2200 degrees Fahrenheit. It made the burned shell so brittle that you
could actually break them with your fingers. Intense heat changes the chemicals found in oyster shells. In the
beginning, oysters are made from calcium carbonate (CaCO,). The heat causes some of the carbon (C) and
oxygen (O) to escape as CO,, carbon dioxide. What's left behind? Calcium (Ca) and oxygen (O) which makes
Ca0. Another name for CaO) s “quicklime.” I¢s called quicklime because i reacts very “quickly” with water.
What kind of chemical reaction occurs? A VIOLENT one!




