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The information in this book was painstakingly assembled from a

wide variety of sources. It’s literally from more than two hundred books and two

thousand articles and scientific papers. As this book is directed for the

general public, I felt it was distracting to include a massive amount of references,

but I think I’ve provided enough information that with a little research you

can find the sources or at least additional information.




While the information came from everywhere, a few sources stand

out. These are the NOAA (﻿U.S. National Oceanic and Atmospheric Administration﻿),

Woods Hole Oceanographic Institution, and Monterey Bay Aquarium Research Institute.

I accessed many of the science papers directly and through New Scientist,

Live Science, ScienceDaily, Scientific American, Nature,

and Discover Magazine. Notable authors include Ed Ricketts, Rachel Carson,

Ed Yong, Frauke Bagusche, and Helen Scales.




 














Living on the coast





THERE’S SOMETHING magical about sitting along the shore at dawn,

listening to the calls of the rousing birds and the waves crashing on the sand,

as the sound of the backwash rises in pitch until it softens and dissipates into

another watery crash. The darkness gradually fades and the light slowly

brightens until the sun finally peaks over the horizon. Soon the sandpipers fly

in and begin their synchronized running along the shore, pausing briefly to dip

their beaks into the sand. Looking out over the ocean can give you a peaceful

feeling, pregnant with the promise of a beautiful new day. Yet we’re normally

blissfully unaware of the drama that’s taking place below the ocean’s surface

and along its edge.




Under the sea and along our coastlines are hidden communities

of creatures, living out their mysterious and unusual lives, interacting in

dramatic ways, struggling for survival, and experiencing lives that are very

different from ours, but occasionally surprisingly similar.




We do have a remote connection to them. We also have a strong

affinity to the coasts, its beaches, and the ocean. The world’s coasts are more

than 620 thousand miles long (﻿1 million km﻿) and beaches account for more than a

third of that. It’s estimated that nearly half of the world’s population lives within

a hundred miles (﻿160 km﻿) of the coast.




People seem to love water and appear to seek it out more than

other animals do. Not as much as beavers and sea otters, but more than dogs,

cats, cows, chickens, and most land animals. Many of us enjoy swimming,

boating, fishing, or even just sitting near water. And kids love playing in it,

whether it’s at a beach, lake, stream, or inflatable swimming pool…or even

jumping around in water from a sprinkler. Most animals are a bit leery of it.

You don’t often see them jumping off cliffs into it as people do, unless

they’re forced to.




The people of the sea﻿—Aleuts, Inuit, Polynesians, Vikings,

Bretons, Basques, Newfoundlanders﻿—spent a large portion of their lives on the

water and built their cultures around it. Today’s sailors and fishermen have

done so too.




Naturalist Henry Beston wrote this of the coastal people of

Maine in his book The Northern Farm.




I call them fishermen, but the term and the rubber boots

loosely include the run of our people who live by the sea. There are true

fishermen among them with their own boats; there are clammers whom the state

authorities are forever checking; there are lobstermen with their boats and

lobster traps; there are diggers of the seaworms which are used for bait﻿—this

last is now among us a very profitable trade. Whatever they may chance to be,

and whether boat-owners or clammers, one great influence binds them all

together: they are people of the sea. Fiercely independent, courageous, and, according

to some, jestingly truculent when in the mood, they drive to town in their old

cars from their coves and villages, and will have nothing but the best when

they buy.




Then there are the coastal people who spend most of their time

on the ocean or working along the shoreline. Harvesting food from the sea is

one of the most dangerous occupations and it takes tough people to do it. Not

only is the work hard and strenuous, they also have to withstand difficult

conditions, such as nasty weather and constantly being wet. When out on a ship

they often work for days at a time.




The most common seafood eaten in the United States listed in

the order of the amount taken from the ocean are shrimp, salmon, canned tuna,

Alaska pollock, cod, crabs, and clams. For fish alone, between seventy million

and a hundred million tons are caught each year, not including the bycatch

that’s discarded.




Of course there are others who work at a variety of jobs

related to the sea, both on shore and in vessels﻿—from the Coast Guard to

sellers of seafood and those who repair the ships. Entire communities around

ports, harbors, and fishing villages are devoted to the sea and could also be

considered sea people.
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Even those who just live along the coast can feel that there’s

something special about the sea. People who save up for vacations at the coast

also know it. Now Swiss scientists have found that regardless of what country

you live in or your income level, just visiting the seaside, lakes, and natural

pools is related to better health. Those who live near water also benefit, but

to a lesser extent. This is still a new area of research, but I think people

who live along the coast have some idea of what the scientists will find﻿—that

being near the ocean is good for you in many ways.




At the extreme end of this is living on an island where you are

surrounded by coast. You’re more limited in where you can go, so your world

tends to get smaller. Life can be a bit slower and a bit more isolated. Usually

you’re closer to nature. And there tends to be a greater sense of community.

You get to know more people and the community can become an extended family, or

you can be alone with nature.




Anne Morrow Lindbergh was a writer, aviator, and the wife of

Charles Lindbergh, who made the first solo flight across the Atlantic. In

January 1950 she wrote the following passage for her best-selling book, Gift

from the Sea, while vacationing alone on Florida’s Captiva Island on the

shore of the Gulf of Mexico.




How wonderful are islands!﻿[﻿…﻿] An island from the world

and the world’s life. Islands in time, like this short vacation of mine. The

past and the future are cut off; only the present remains. Existence in the

present gives island living an extreme vividness and purity. One lives like a

child or a saint in the immediacy of here and now.﻿[﻿…﻿] People too become like

islands in such an atmosphere, self-contained, whole and serene; respecting

other people’s solitude, not intruding on their shores, standing back in

reverence before the miracle of another individual. “No man is an island,”

said John Donne. I feel we are all islands﻿—in a common sea.




Adam Nicholson, who often spends time alone on three islands he

owns in Scotland off the Isle of Skye, wrote in his book Sea Room that “a

kind of silence seems to hang about them. It is not silence, because the sea

beats on the shores and the birds scream and flutter above you. But it is a

virtual silence, an absence of communication which reduces the islander to a

naked condition in front of the universe.”




 















A lonely light in the darkness
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Beachy Head Lighthouse in Eastbourne, East Sussex, England.




Lighthouses are something of a contradiction. They both beckon

and warn away. They’re usually placed at dangerous spots where the land juts

out into the sea or where rocks beneath the ocean’s surface pose threats to

ships. On dark nights and during storms, their bright, slowly sweeping beams of

light warn approaching vessels that danger lurks nearby and that they should

beware﻿—that they should stay away or approach cautiously. The mournful call

of their fog horns signal to the unwary that they are nearing an invisible

shoreline hidden in the fog.




But that’s only one side of the story. Lighthouses also beckon

the men and women of the sea, directing them to the nearest port or harbor.

When a sailor sees it, he or she will know from experience or after consulting

their map that a safe spot to land is nearby or a certain number of miles away

in one direction or the other. They’re often placed at the entrance to a harbor

so the ships can head towards the lighthouse until they can see the floating

beacons that will guide them safely in. So lighthouse’s have the dual purpose

of guiding vessels away from danger and to a place of safety where they can

dock and unload.




Lighthouses are generally a welcome sight to sailors. It may be

one of the last things they see as they head out to sea, as if wishing them a

safe voyage, and one of the first they see as they return, as if welcoming them

home.




They are placed in a variety of environments. They’re at the

entrances to bays and harbors, or on rocky cliff tops and sandy shoals. Others

are out on dangerous reefs. They are still important, even with today’s GPS and

radar beacons. But many are now automated and others are being decommissioned

and sold, sometimes for token sums to anyone who can afford their preservation.

At least one has been converted into a hostel.




I often daydream of living in one. They’re usually in the most

beautiful spots along the coast and exposed to a wide variety of weather. They

tend to be in secluded places where you’d only have the sea birds for company.

I’ve seen every movie I could find featuring them, but they tend to focus on

the difficulties and desolate solitude, ending in a descent into madness or

some other tragedy.




Of course, movies need drama, but I mainly like them for the

scenery and the idea of life in such a beautiful place. To me the fickle

weather is the drama. It changes much faster than the seasons and can be

dangerous. Lighthouses are often exposed to the elements﻿—wind, rain, sleet,

and fog. But it’s the otherwise peaceful solitude that draws me, offering the

opportunity to think, read, and write at my own pace, while being close to

nature, witnessing its splendor and difficulties. There are the stunning

sunrises and sunsets, but most importantly there’s the hypnotic sounds of the

waves below, endlessly flowing back and forth in misty sprays.
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The West Quoddy Head Lighthouse in Lubec, Maine, is the easternmost point of the mainland United States.




In addition, as a lighthouse keeper there would be the

knowledge that you’re responsible for assisting in the safety of all those

vessels at sea. In the old days, men were hired to tend the lighthouses for

months at a time; now most of them are automated or manned by Coast Guard

personnel and their families﻿—at least, in the United States.




Henry David Thoreau spent a night in the Cape Cod Lighthouse,

also known as the Highland Lighthouse, in the fall of 1849. Visiting it again

seven months later he was greeted by a different lighthouse keeper. He wrote

this about living in a lighthouse:




The Highland Lighthouse, where we were staying, is a

substantial-looking building of brick, painted white, and surmounted by an iron

cap. Attached to it is the dwelling of the keeper, one story high, also of

brick, and built by government. As we were going to spend the night in a

lighthouse, we wished to make the most of so novel an experience, and therefore

told our host that we would like to accompany him when he went to light up.




[image: Cape Cod's second Highland Lighthouse.]




This was Cape Cod’s the second Highland Lighthouse﻿—the one Thoreau visited.

  Built in 1831, it was replaced with the current one in 1857.




At rather early candlelight he lighted a small Japan lamp,

allowing it to smoke rather more than we like on ordinary occasions, and told

us to follow him. He led the way first through his bedroom, which was placed

nearest to the lighthouse, and then through a long, narrow, covered passageway,

between whitewashed walls like a prison entry, into the lower part of the lighthouse,

where many great butts of oil were arranged around; thence we ascended by a

winding and open iron stairway, with a steadily increasing scent of oil and

lamp-smoke, to a trapdoor in an iron floor, and through this into the lantern.




It was a neat building, with everything in apple-pie order,

and no danger of anything rusting there for want of oil. The light consisted of

fifteen argand lamps, placed within smooth concave reflectors twenty-one inches

in diameter, and arranged in two horizontal circles one above the other, facing

every way excepting directly down the Cape. These were surrounded, at a

distance of two or three feet, by large plate-glass windows, which defied the

storms, with iron sashes, on which rested the iron cap. All the iron work,

except the floor, was painted white. And thus the lighthouse was completed.




We walked slowly round in that narrow space as the keeper

lighted each lamp in succession, conversing with him at the same moment that

many a sailor on the deep witnessed the lighting of the Highland Light. His

duty was to fill and trim and light his lamps, and keep bright the reflectors.

He filled them every morning, and trimmed them commonly once in the course of

the night.﻿[﻿…﻿]




Formerly, when this lighthouse had windows with small and thin

panes, a severe storm would sometimes break the glass, and then they were

obliged to put up a wooden shutter in haste to save their lights and

reflectors,﻿—and sometimes in tempests, when the mariner stood most in need of

their guidance, they had thus nearly converted the lighthouse into a dark

lantern, which emitted only a few feeble rays, and those commonly on the land

or lee side.




He spoke of the anxiety and sense of responsibility which he

felt in cold and stormy nights in the winter; when he knew that many a poor

fellow was depending on him, and his lamps burned dimly, the oil being chilled.

Sometimes he was obliged to warm the oil in a kettle in his house at midnight,

and fill his lamps over again,﻿—for he could not have a fire in the

lighthouse, it produced such a sweat on the windows.﻿[﻿…﻿]




Our host said that the frost, too, on the windows caused him

much trouble, and in sultry summer nights the moths covered them and dimmed his

lights﻿[﻿…﻿]




I saw that this was a place of wonders. In a sea-turn [﻿a wind

that carries in mist﻿] or shallow fog while I was there the next summer, it

being clear overhead, the edge of the bank twenty rods distant [﻿330 feet or 100

m﻿] appeared like a mountain pasture in the horizon. I was completely deceived

by it, and I could then understand why mariners sometimes ran ashore in such

cases, especially in the night, supposing it to be far away, though they could

see the land.




Once since this, being in a large oyster boat two or three

hundred miles from here, in a dark night, when there was a thin veil of mist on

land and water, we came so near to running on to the land before our skipper

was aware of it, that the first warning was my hearing the sound of the surf

under my elbow. I could almost have jumped ashore, and we were obliged to go

about very suddenly to prevent striking. The distant light for which we were

steering, supposing it a lighthouse five or six miles off, came through the

cracks of a fisherman’s bunk not more than six rods distant [﻿100 feet or 30 m﻿].




With GPS, those days are gone, although

lighthouses still remain.




 















Silently gliding fog




Naturalist Henry Beston, who spent a year living in an isolated beach

cabin out on Massachusetts’s Cape Cod, wrote in The Outermost House that

he never felt alone, except for on foggy nights.




From the moment that I rose in the morning and threw open

my door looking toward the sea to the moment when the spurt of a match sounded

in the evening quiet of my solitary house, there was always something to do,

something to observe, something to record, something to study, something to put

aside in a corner of the mind.




There was the ocean in all weathers and at all tides, now grey

and lonely and veiled in winter rain, now sun-bright, coldly green, and marbled

with dissolving foam; there was the marsh with its great congresses, its little

companies, its wandering groups, and little family gatherings of winter birds;

there was the glory of the winter sky rolling out of the ocean over and across

the dunes, constellation by constellation, lonely star by star.﻿[﻿…﻿]




I think the nights on which I felt most alone (﻿if I paused to

indulge myself in such an emotion﻿) were the nights when south-easterly rains

were at work in the dark, immense world outside my door, dissolving in rain and

fog such ice and snow as lingered on after a snowfall or a cold spell had

become history.




On such southeasterly nights, the fog lay thick on marsh and

ocean, the distant lights of Eastham vanished in a universal dark, and on the invisible

beach below the dune, great breakers born of fog-swell and the wind rolled up

the sands with the slow, mournful pace of stately victims destined to

immolation, and toppled over, each one, in a heavy, awesome roar that faded to

silence before a fellow victim followed on out of the darkness on the sea.




Only one sense impression lingered to remind me of the

vanished world of man, and that [﻿was﻿] the long, long complaints and melancholy

bellowings of vessels feeling their way about, miles offshore.




To me, fog is an interesting phenomenon, but one I don’t have

much experience with, having always lived in warmer climes. Basically it’s a

cloud on the ground, but there’s something spooky about the way it just

silently glides in and hides everything from sight. It can bring traffic to a

halt﻿—cars, ships, and boats﻿—or at least it should, but usually not quite.

It is an unwelcome inconvenience and its danger is often underestimated.




[image: A lighthouse on the edge of the ocean at sunset.]




A fog bank forms off the coast.




Still, my memories of it are all quite magical. My earliest

memory of fog is of walking to elementary school and only being able to see the

ground about four feet around me. That was very unusual for San Diego and the

only time I’ve ever seen fog that thick. Normally the mountain range to the east

and the sea breezes off the ocean to the west keep San Diego’s weather quite

moderate.




One day I was driving over a mountain pass on a straight

stretch of highway that dropped off steeply on either side. I could see about a

quarter mile in front and behind me, but nothing to either side of the highway.

It was as if the highway was a bridge floating way up in the clouds and I was

driving from cloud to cloud.




Another time I was sitting on top of a high mountain ridge

at twilight looking across a large valley towards the ridge on the other side

with the ocean beyond. A sea of clouds over Santa Cruz on the far side of the

ridge slowly rose up and began spilling over, pouring down into the valley like

several puffy waterfalls moving in slow motion. The fog settled to the bottom

and gradually filled up the valley so that in a few hours there was a sea of

clouds below me extending to the horizon, illuminated in the bright moonlight.




On several occasions I’ve been on the summit of one of

Hawai﻿‘i’s volcanoes﻿—the ten-thousand-foot (﻿3 km﻿) Haleakala﻿—with a puffy sea

of clouds a couple thousand feet below that look like you could walk across. As

you drive down, you gradually enter the clouds and it turns into thick fog, but

it’s not long before you’re below it, and as the fog clears, suddenly spread

out before you is the green patchwork valley of farm fields that lies between

Maui’s two volcanoes, and at each end of the valley there’s the dark blue ocean

stretching off beyond the horizon. You can almost reach up and touch the cloud ceiling

that floats right above your head.




It’s an amazing sight anytime, but particularly just before

sunset when the sun drops below the clouds with its sunset yellows, oranges,

and purples, lighting up the distant valley far below.




Then there was the night when my wife and I slowly drove up

a highway off-ramp in the fog. At the top we turned right and almost

immediately a cow loomed up right in front of us. Illuminated by our

headlights, it just stood in the middle of our lane of the road with its right

side facing us and its head turned looking at us unperturbed, as if this sort

of thing happened to it all the time.




Fog near the ocean can turn a familiar beach or bit of

coastline into an unfamiliar one. The quality of light changes and becomes

muted. Things﻿—particularly at the edge of your vision﻿—look soft and fade

away. Your world shrinks and it forces you to focus on your immediate

surroundings, which is all you can see anyway.




A section of T.﻿S. Elliot’s poem “The Four Quartets” was inspired

by the childhood summers he and his family spent at Cape Ann in Rockport,

Massachusetts. The summer fog must have made an impression on him, for of it he

wrote:




The salt is on the briar rose,




The fog is in the fir trees.




The sea howl




And the sea yelp, are different voices




Often together heard﻿[﻿…﻿]




Fog arises when warmth meets cold, whether it’s a meeting of

warm and cold air, a meeting of warm and cold water, or temperature differences

between air and water. Sudden rises or drops in temperature can also cause it.

It can rise like steam from a pond, lake, swamp, or the ocean’s surface. Or it

can slowly roll in looking like a solid wall.




Fog arises when warm moist air meets cold air. As the warm

air cools, moisture forms tiny droplets. This makes a wall of fog that slowly

rolls in. It can also form where warm and cool ocean currents come together,

creating a fog belt, or when cold air descends on a warm body of water, such as

a pond, lake, or swamp. In such a case, it can rise like steam off the ocean until

it becomes thick.




On rare occasions a fog tsunami glides in from the ocean.

This is a many-mile-long wall of fog that can be a thousand feet (﻿hundreds of

meters﻿) high. From a distance it can look like a tsunami headed for shore. They

can also run down the coast perpendicular to the shore. Sometimes astronauts

can see fog tsunamis when looking down from space.




Sea smoke is different. That appears where cold and warm

currents meet and water vapor encounters the cold air coming off the cold

current. It usually rises off the water in spiral columns, and when there’s

enough of it, it can become a fog bank.




The most notorious place for fog is the Skeleton Coast on

the west coast of southern Africa. This 870-mile (﻿1,400 km﻿) stretch of coast is

famous for its fog-caused shipwrecks and it’s named for the skeletons of ships,

sailors, and sea creatures that wash up on its beaches. The beach is

essentially one long graveyard dotted with exposed bones and rusting hulks.




When the warm Namib Desert air meets the cool ocean current

moving north from Antarctica, it forms an almost permanent dense fog bank that used

to be very hazardous for navigation, but even when there was no fog, any vessel

with engine failure or other difficulties, was in severe danger. In the days before

radios, any shipwreck survivor was doomed unless they could to survive the

difficult trek across the desert over miles of sand dunes and barren gravelly

flatlands.




Returning to the United States and

its somewhat less dangerous fogs, naturalist John Muir described the

dissipation of the fog while visiting Washington State’s Puget Sound.




Oftentimes in the stillest weather, when all the winds

sleep and no sign of storms is felt or seen, silky clouds form and settle over

all the land, leaving in sight only a circle of water with indefinite bounds

like views in mid-ocean; then, the clouds lifting, some islet will be presented

standing alone, with the tops of its trees dipping out of sight in pearly gray

fringes; or, lifting higher, and perhaps letting in a ray of sunshine through

some rift overhead, the whole island will be set free and brought forward in

vivid relief amid the gloom, a girdle of silver light of dazzling brightness on

the water about its shores, then darkening again and vanishing back into the

general gloom.




Thus island after island may be seen, singly or in groups,

coming and going from darkness to light like a scene of enchantment, until at

length the entire cloud ceiling is rolled away, and the colossal cone of Mount

Rainier is seen in spotless white looking down over the forests from a distance

of sixty miles, but so lofty and so massive and clearly outlined as to impress

itself upon us as being just back of a strip of woods only a mile or two in

breadth.




 















Unpredictable




If you live near the shore, you’ve probably wondered at one time

or another, “What’s up with the weather?” This is nothing new. Back in 1889 an

anonymous writer noted on visiting the coast:




The variety of weather to

be had in twenty-four hours by the sea is truly amazing to one in­land bred. I

have prided myself on a little weather-wisdom in my own coun­try, but here on

the sea coast it goes for nothing. On days when the wind is shifting, it

hurries from one point of the compass to the opposite point with a suddenness

that disconcerts an inland mind, and throws one out of one’s cal­culations for

the day’s occupations; for by the sea more than anywhere else, one’s amusements

depend upon the weather. If the breeze be from land and the air warm, the

bathers find the water too cold for comfort, and vice versa. A yacht may

sail with a wind from almost any quarter, but there must be enough of it and it

must hold stead­ily.




Even

if one has no special plans to be affected, the weather still counts. Today

perhaps begins with a west wind and a clouded but clearing sky. On the sandy

beach the sun is hot and the air soft, and in the shade of the wooden pavilion

I am comfortable; but in a moment the breeze shifts as swiftly as lightning

flashes, and blows as from off an iceberg. Two moments later a sea-fog has come

up, blotting out more dis­tant objects and blurring those at hand; the raw air

penetrates to my very bones; and I, prepared for a dulce far niente [﻿carefree relaxing] morning, disgustedly fold my beach chair and collect

my “traps” for retreat. Yet a very short distance away from the beach the

atmosphere is clear and the air warm.




Of course, it all depends on where you’re at. The weather

rarely changes where we live on Maui. They say we have only two seasons in

Hawai﻿‘i﻿—day and night. We’re on the leeward side of Haleakala, the large

volcano that makes up most of the island. And we’re rather low on its side not

far from the shore, so it tends to be hotter and dryer than on other parts of

the island. Generally it’s in the 80s here year around (﻿27 to 32 degrees

Celsius﻿)﻿—mostly in the high 80s in the summer and the low 80s in the winter.

But then, this is the tropics.




The ocean has a large effect on coastal weather, largely

because of its salinity and steady temperatures. In fact, researchers found

that saltiness at the water’s surface affects rainfall thousands of miles

inland and they can use the surface temperature to predict a storm’s intensity.




The temperature differences between land and sea along the

coast generate onshore and offshore breezes, especially when it’s sunny, as the

land heats up much faster than water, whereas heat quickly dissipates into the

water’s depths. On the other hand, land also cools down faster at night and

during stormy weather. At night the land’s temperature drops, so in the morning

warmer air rises from the sea sucking in cooler air from shore creating

offshore breezes. As the day progresses the land becomes hotter than the ocean,

so the breezes reverse, coming onshore. These are sometimes call land breezes

and sea breezes.




Depending on the scale used, meteorologists define a breeze

as any wind that’s either from four to twenty-seven knots (﻿7 to 50 km/h﻿) or

from fifteen to twenty-five miles per hour (﻿24 to 40 km/h﻿), although most of us

would probably consider those toward the upper end as high winds and though

they can blow away your beach umbrella and hit you in the face with sand,

technically they’re just breezes.




[image: A cyclone as seen from the International Space Station.]




Hurricane Florence.




Cyclones, of course, are the worst storms. Their wide, nearly

circular, turbulent ring of stormy high pressure rotates its spiral arms around

the quiet, low-pressure eye of the storm. They spin from east to west across

the tropics in the Atlantic and Pacific oceans turning northward or southward

when they reach land, leaving behind a tremendous amount of destruction.




Storm surges that result in ocean water levels that are much

higher than the normal tides are a major problem people many aren’t as aware

of. Hurricane Katrina’s storm surge reached more than thirty-two feet (﻿9.8 m﻿)

in some areas. Similarly in 2008, Hurricane Ike weakened by the time it came

ashore prompting some coastal Texans to not evacuate, but its storm surge

resulted in the deaths of 112 people.




 















Shipwrecks and wreckers




The twilight is sad and cloudy,




The wind blows wild and free,




And like the wings of sea-birds




Flash the white caps of the sea.




But in the fisherman’s cottage




There shines a ruddier light,




And a little face at the window




Peers out into the night.




Close, close it is pressed to the window,




As if those childish eyes




Were looking into the darkness




To see some form arise.




And a woman’s waving shadow




Is passing to and fro,




Now rising to the ceiling,




Now bowing and bending low.




What tale do the roaring ocean,




And the night-wind, bleak and wild,




As they beat at the crazy casement,




Tell to that little child?




And why do the roaring ocean,




And the night-wind, wild and bleak,




As they beat at the heart of the mother




Drive the color from her cheek?




﻿—Henry Wadsworth Longfellow, “Twilight” in The Seaside

and the Fireside




In the early 19th century the wrecking industry in the Florida

Keys became extremely lucrative. Although called “wrecking”, it was actually

what we now call salvaging. This was not like the notorious wreckers who set up

deceptive lights to lure ships onto the rocks so they could plunder whatever

they could salvage. There are tales of this in Florida lore, but I know of no

evidence that it actually happened there or anywhere else. The Florida wreckers

didn’t have to lure ships to their doom and destruction. The Keys were

treacherous enough.




As shipping increased, about one a week would run aground or

hit a reef. The wreckers’ job was to try to refloat the ship and get it to

safety, or to salvage what they could. If they saved the ship, or got it where

it could be towed in for repairs, they received a salvage award. After 1822

when Key West became an official port of entry, the salvage awards were set by

Key West’s Admiralty Court. If a vessel was lost, then whatever cargo could be

salvaged was sold, with the wreckers receiving a percentage of the take. There

were so many shipwrecks along the Keys that wrecking made Key West the richest

town in Florida. In 1830 the entire population of Key West was just 517,

including 66 slaves and 88 free Blacks. Twenty years later the population was

five times that number.




[image: Shipwreck painting by Claude-Joseph Vernet, 1772.]




Shipwreck. Claude-Joseph Vernet, 1772.




The criminal activity of wrecking was also known as

mooncussing; the idea being that using lights to lure ships onto rocks was most

effective on moonless nights, so the mooncussers cursed those nights when the

moonlight foiled their scheme. They were considered to be land-pirates who

moved their lights around on horseback to cause shipwrecks, which they in turn

looted, murdering any survivors.




There were rumors of mooncussers at Cape Cod, near Provincetown,

Massachusetts, where, again, a ship wrecked almost every week. And, again,

these wreckers appear just to have been salvagers or beachcombers, like in Key

West. The rumors may have been gossip spread by the Puritans who considered the

salvagers to be outcasts and reprobates. They were actually mostly fishermen,

who lived in a community just to the south of Hatches Harbor called Helltown,

which was known for its drinking, gambling, carousing, and smuggling.




On the other hand, it’s also reported that the community always

ensured all survivors were rescued before commencing salvage operations. Still,

one can imagine how the ship owners and merchants felt when a ship wrecked and

its cargo, along with everything else of value was hauled off by salvagers. In

one case in 1894, overnight in less than twelve hours, two-thirds of a ship had

been taken away.




Henry Beston wrote how all this was viewed on the Cape, saying,

“Cape Codders have often been humorously reproached for their attitude toward

wrecks. On this coast, as on every other in the old isolated days, a wreck was

treasure trove, a free gift of the sea; even today, the usable parts of a wreck

are liable to melt away in a curious manner. There is no real looting; in fact,

public opinion on the Cape is decidedly against such a practice, for it offends

the local sense of decency.﻿[﻿…﻿] When men are lost on the beach, the whole Cape

takes it very much to heart, talks about it, mulls over it; when men are saved,

there is no place where they are treated with greater hospitality and

kindness.﻿[﻿…﻿] Their first thought has always been of the shipwrecked men.”




In other places criminal wreckers were known as wrackers or

bankers. Some people claim Nags Head on North Carolina’s Outer Banks got its

name because wreckers would hang lanterns from the necks of mules or horses and

walk them along the beach causing mariners to think the lights were from boats

in a harbor. There are also folktales of them in the Caribbean, England, and

Denmark, but there doesn’t seem to be any evidence that they actually existed.




Of course there have always been criminals around and it’s

possible someone might think that luring ships onto rocks was a great idea, but

it would be hard to keep something like that secret and anyone involved would

probably have been hung with great fanfare.




 














Flotsam and jetsam





[﻿…﻿] the beachcomber, when not a mere ruffian, is the poor

relation of the artist.




﻿—Robert Louis Stevenson, The Wreckers




BEACHCOMBERS TODAY are usually people who casually wander the

shores searching for shells, pebbles, and whatever else they can find that they

might want to keep, but in the nineteenth century beachcombers were looked down

upon by society. It was a derogatory term for supposed wreckers and wastrels

living in poverty because they were too lazy to work, who were instead trying

to eke a meager sum for grog from the misfortunes of hard-working mariners. Or

so the puritanical and high-minded members of society thought. Some

beachcombers saw it as a return to nature and the simple life. To them it meant

freedom.




While condescension, the reliance on faulty stereotypes, and

looking down on others persists, times have changed. It seems to me that it was

around the time of World War II when American GIs flooded the Pacific, followed

by the popularity of the 1950s Tiki bar culture that beachcombing began to be

associated with a carefree life in paradise on some forgotten South Sea isle.

Now it’s what vacationers do when combing the beach for magical sea treasures

for their shelves back home.




But there is a group of very dedicated beachcombers who do this

as a job, hobby, or pastime. They intently learn all they can about flotsam and

jetsam﻿—flotsam being unintentional floating debris, and jetsam being

intentionally dumped floating debris. They carefully research the treasures

they find, network with others, and attend beachcombing conventions. Some fly

around the world to see what they can gather on distant beaches and foreign

shores.




 















The great Oregon whale explosion




Much of what washes up on shore is trash that people have dumped

in the ocean, but sometimes it’s deceased sea creatures. While the sea is very

good at disposing of its dead﻿—since it quickly becomes food for many sea

animals﻿—occasionally carcasses are thrown up onshore. That can be

particularly unpleasant when it is pungent. Rotting seaweed can be smelly, but

dead whales can be a real problem. And almost all the “sea monster” beach blobs

that wash ashore turn out to be whales.




In 1970 a dead rotting sperm whale washed up on a beach at the

south end of the coastal town of Florence, Oregon. This is the largest of the

toothed whales. It was forty-five-feet long (﻿14 m﻿) and weighed about eight tons

(﻿7 tonnes﻿), and people began complaining because the stench was awful. At that

time a situation like this fell under the jurisdiction of the Oregon Highway

Department.




Now, disposing of something this size is very difficult. The

first thing to try is to drag it back out to sea, but that wouldn’t work in

this case, and it just might float right back to shore. Burying it would be

difficult and it could resurface when the sands shift. Things buried on a beach

resurface sooner or later. They couldn’t find anyone willing to cut it up and

they thought it wouldn’t burn.




When the highway department runs into an immovable object when

they’re building a road, such as a hill, they usually blow it up. A little

explosive can move rock and break up boulders, so they thought they would use

them to blow the whale into tiny pieces that could be eaten by scavengers,

while most of it would be carried off by the next outgoing tide. Unfortunately

that’s not as simple as it sounds and it turned out to be a big mistake.




After consulting with the U.﻿S. Navy, which also sometimes deals

with problems by using explosives, they decided to go for it. The Navy later

said the plan should have worked.




When interviewed before the event, highway engineer George

Thornton explained, “I’m confident that it will work. The only thing is, we’re

not sure just exactly how much explosives it will take to disintegrate this

thing so the scavengers﻿—seagulls, crabs and whatnot﻿—can clean it up.”




He decided half-a-ton should do it. They placed the twenty

crates along the leeward side of the whale intending to blow it out into the

ocean.




Explosives are often used to break up or sink whale carcasses,

usually out at sea. And bloated ones eventually explode on their own as the

guts liquefy and the gasses build, pushing against the outer rubbery skin lined

with a thick layer of blubber.




On Taiwan in 2004 researchers were transporting a sixty-ton

(﻿55-tonne﻿) sperm whale on a flat-bed truck through the city of Tainan to an

animal sanctuary where they intended to perform a necropsy, when its stomach

suddenly exploded, spilling decomposing guts and blood all over the downtown

street.




At another stranding, a scientist warned not to walk on dead

whales because the skin can rupture and you can fall inside of it. He added

that he once fell into one up to his chest, adding that it can be difficult to

get someone out.




In 2001 off of Australia, people actually left their boats to

climb on a floating whale, while great white sharks were feasting on it from

below. You have to wonder about some people.




But returning to the Oregon stranding: As Thornton’s men placed

dynamite around the whale, Thornton moved nearby onlookers back a quarter mile

to a nearby parking lot. About seventy-five observers﻿—some of whom were

families with their kids﻿—had driven out to watch the spectacle and were

sitting along the sand dunes. An expectant flock of seagulls also circled

around nearby, looking like they were hoping to get something to eat.




Then the explosion suddenly shot bits of whale, blood, and sand

around a hundred feet into the sky. One woman exclaimed, “Ooooh!” and another

shouted, “Weeeee! Look at that!”, while a man began laughing. Then a woman

observed, “Here come pieces of one…whale”, as everyone saw large chunks

dropping out of the sky and flying over their heads. They ran for cover

screaming as smaller bits of rotting blubber began to rain down upon them and a

mist of whale oil descended, coating them and their vehicles with the smell.




One newspaper reporter who was there described it as being like

a blubber snowstorm. People were retching and trying to get it off of them, but

no matter what they did, the sickening stench would stay with them for days.

Fortunately no one was hurt, but one large chunk of blubber about the size of a

coffee table caved in the roof of an unfortunate businessman’s Oldsmobile, wrecking

his car.




As people recovered, the seagulls were nowhere in sight,

probably traumatized by the blast, or perhaps driven off by the smell. A very

large portion of the whale remained, along with a large hole, so the highway

workers used a bulldozer to push what was left of the whale in and then they

buried it.




Right after the blast Thornton gave his assessment, saying, “It

went just exactly right, except the blast funneled a hole in the sand under the

whale.” This, he said, was why some of the whale headed towards the parking

lot.




In 2020 for the 50th anniversary of the whale explosion, humorist

Dave Berry, who helped popularize the story, explained, “Men like to blow

things up. Statistically we have. Give us dynamite and give us a whale, we’re

going to put those two things together and that’s what happened here. It’s too

wonderful.”




Experts later insisted it should have worked, the problem was

that the Oregon Highway Division didn’t use enough dynamite.




Oregon now has the Exploding Whale Memorial Park near the site

to commemorate the event and some people, mostly in Oregon, celebrate Exploding

Whale Day every November 12th.




Nine years after the now famous whale explosion, a pod of

forty-one whales beached themselves in Oregon, but by then they had stopped blowing

up whales. Now they burn and bury them.




But that wasn’t always the case, and now Oregonians fondly

recall the day when blubber rained from the sky.




 












More valuable than gold




Whoever would have thought that a mass of material that formed in

a sperm whale’s intestines and was excreted would be extremely valuable,

fetching hundreds of thousands of dollars?




[image: A hand holding a squid beak.]




The beak of a colossal squid. The biting part is to the right.




Sperm whales mostly eat large squid, which have somewhat

triangular parrot-shaped beaks that can be larger than a man’s spread hand.

These are the only hard parts that squid contain. Since it’s difficult for

whales to digest them or cuttlefish bones, they can sit in the whale’s

digestive tract where a fatty substance forms around them to protect the whale

as it passes through the whale’s four stomachs. This is called ambergris. Coats

continue to form in layers, just as any oyster forms layers around a grain of

sand that become a pearl. If it gets too large, it can kill the whale, so

eventually the whale has to get rid of it by excreting it. What comes out is a

stinky blob that weighs up to a couple hundred pounds (﻿100 kg﻿).




Nasty stuff, you might say, but no. After floating around in

the sea for a few years, it becomes highly fragrant, with a musky scent that is

valued by perfumers and is used to make the world’s most expensive perfumes. As

a fixative, it can preserve the scent of certain floral perfumes for centuries.

It’s also used as incense and as an aphrodisiac. For the latter, I don’t know

how they use it, but hopefully they don’t eat it.




Its value fluctuates, but at one time it was eight times higher

than gold. Depending on its age, it can vary from nearly black to brown, amber,

golden yellow, grey, and white. Most pieces are egg-shaped and weigh a couple

of pounds (﻿1 kg﻿). It’s usually found on beaches, floating at sea, and in the

stomachs of dead whales.




In Moby Dick, Herman Melville wrote, “Who would think,

then, that such fine ladies and gentlemen should regale themselves with an

essence found in the inglorious bowels of a sick whale! Yet so it is.”




 















Finding lost treasure




Of course it’s every beachcomber’s dream to find treasure on the

beach. A chest would do, but usually they’re coins. Henry David Thoreau wrote

in Cape Cod, published in 1866:




In the year 1717, a noted pirate named [﻿Samuel “Black Sam”﻿]

Bellamy was led on to the bar off Wellfleet by the captain of a snow which he

had taken, to whom he had offered his vessel again if he would pilot him into

Provincetown Harbor. Tradition says that the latter threw over a burning tar-barrel

in the night, which drifted ashore, and the pirates followed it. A storm coming

on, their whole fleet was wrecked, and more than a hundred dead bodies lay

along the shore. Six who escaped shipwreck were executed.




“At times to this day” (﻿1793﻿), says the historian of Wellfleet,

“there are King William and Queen Mary’s coppers picked up, and pieces of

silver called cob-money. The violence of the seas moves the sands on the outer bar,

so that at times the iron caboose of the ship [﻿that is, Bellamy’s﻿] at low ebbs

has been seen.”




Another tells us that, “For many years after this shipwreck, a

man of a very singular and frightful aspect used every spring and autumn to be

seen travelling on the Cape, who was supposed to have been one of Bellamy's

crew. The presumption is that he went to some place where money had been

secreted by the pirates, to get such a supply as his exigencies required. When

he died, many pieces of gold were found in a girdle which he constantly wore.”




As I was walking on the beach here in my last visit, looking

for shells and pebbles, just after that storm which I have mentioned as moving

the sand to a great depth, not knowing but I might find some cob-money, I did actually

pick up a French crown piece, worth about a dollar and six cents, near

high-water mark, on the still moist sand, just under the abrupt, caving base of

the bank.




It was of a dark slate color, and looked like a flat

pebble, but still bore a very distinct and handsome head of Louis XV., and the

usual legend on the reverse, Sit Nomen Domini Benedictum (﻿Blessed be the

Name of the Lord﻿), a pleasing sentiment to read in the sands of the sea-shore,

whatever it might be stamped on, and I also made out the date, 1741. Of course,

I thought at first that it was that same old button which I have found so many

times, but my knife soon showed the silver.




Coins are still found on beaches, usually after storms,

although the best time, according to serious beachcombers, is to search the

strandline during a storm. The best beaches to search are along the east coasts

of North, Central, and South America where ships, including Spanish Galleons,

sank. Galleons were the warships that Spain used to transport gold and silver

from Central America and were occasionally lost in the Caribbean. Lesser known

are the galleons that transported treasure from Central America’s west coast,

from what is now Mexico to Manila in the Philippines.




In 1979 fourteen-year-old Dale Clifton Jr. vowed that he would

search until he found a coin on Coin Beach in Delaware. Fourteen months later

he found a King George III halfpenny dated 1785, but he wasn’t about to stop

there. Taking up diving, he went on to salvage more than 200,000 coins, in

addition to gold bars, jewelry, Spanish and Incan gold, cannons, pistols,

silverware, porcelain dishes, and goblets, most of which he recovered from

shipwrecks off Delaware and Maryland. Much of this can be seen in his museum on

Delaware’s Fenwick Island.




It’s estimated that off Florida’s east coast there are as many

as three thousand wrecks, including several hundred Spanish galleons. One these

lies close to shore about a thousand feet south of a Disney resort at Vero

Beach, Florida.




 















Messages in bottles




There are many accounts of finding messages in bottles﻿—some

true and some not. Some are romantic. Some are from people on sinking ships or

castaways on deserted islands. Some are from soldiers or sailors killed in war.

Some are found more than a century after being cast into the sea. Others are tossed

in by kids as part of school projects. And thousands are released by oceanographers

studying the ocean’s currents, some of which offer a small reward for

information on where and when they’re found.




Here are a few brief examples of the many bottles that have

been recovered:




In 1913 a German man threw a beer bottle containing a postcard

into the Baltic Sea, from which it was retrieved 101 years later. It was

determined to be the oldest message in a bottle found.




In 1913 a Russian Navy expedition in the Sea of Okhotsk, just

north of Sakhalin Island, tossed a bottle overboard containing a note written

in English, Russian, and Japanese. It ended up buried on Strawberry Channel

Beach on Hinchinbrook Island, Alaska until a series of storms uncovered it in

the winter of 1994-1995.




A 1914 letter from a World War I British solder dropped in the

English Channel was found in the Thames estuary in 1999.




During World War I while on their way to France, two Australian

soldiers pitched a bottle into the sea that was found in 1953 on a beach in

Tasmania.




In 1980 students at Pleasant View School in Providence, Rhode

Island, released their bottles in the ocean. One was found in 1982 on the

Canary Islands, near Africa, while another ended up on near Barnstaple, Devon,

England the following year.




Of 355 bottles dropped from an airplane off the coast of Santa

Barbara, California, from 1988 through 1990, fourteen were found in the

Philippines, two in Hawai﻿‘i, two in Japan, and one in Columbia.




A lighthouse keeper on Thacher Island, Massachusetts, threw a

bottle into the Atlantic in 2003 that was found in France six years later.




Oceanographers have found that when they release a lot of

bottles, only about three percent of them are found and returned. So if you

want to send off a message in a bottle, you should send off a lot of them, but

you might have to wait a while until one of them is found.




 













Seashells




Sea Shell, Sea Shell,




Sing me a song, O Please!




A song of ships, and sailor men,




And parrots, and tropical trees,




Of islands lost in the Spanish Main




Which no man ever may find again,




Of fishes and corals under the waves,




And seahorses stabled in great green caves.




Sea Shell, Sea Shell,




Sing of the things you know so well.




﻿—Amy Lowell’s “Sea Shell” in A Dome of Many-Coloured

Glass




A stroll along the shoreline often

reveals seashells that have been tossed up by the waves. They come in a wide

variety of shapes and sizes, but they tend to have some things in common﻿—most

were made by mollusks and most were made as armor to protect them from

predators. Mollusks tend to have soft, squishy bodies that could use

protection. Clams, oysters, scallops, periwinkles, and sea snails all have

shells, while a few mollusks get by without them, like octopuses and

nudibranchs﻿—which are sea slugs that often look more like psychedelic

hallucinations than slugs.




Shells are probably the most common item collected by

beachcombers and casual visitors because they come in such a variety of

interesting shapes and colors. They have always attracted people’s interest.

Neanderthals in what is now Spain gathered them along the Mediterranean Sea and

someone’s shell collection from 79 b.﻿c. was found buried under the volcanic ash

at Pompeii, which included a panther cowrie from either the far away Red Sea or

the Indian Ocean. Seashells were also used as one of the earliest forms of

currency. People have been brushing their teeth with ground up shells since the

time of the ancient Greeks, Egyptians, and Romans, and calcium carbonate﻿—one

of the minerals seashells are made of﻿—is still used in toothpastes today.




Popular interest in shells continues. Many books for the

general public have been written on them in the past two hundred years.




[image: Edgar Allan Poe's first book.]




The cover, title page, and some illustrations from Edgar Allan Poe’s first

  book. The first edition sold out in two weeks. The second edition in 1840 was

  expanded and some of the plates were printed in color, one of which is shown

  at the right. Of all of Poe’s books, this was the only one that sold well and

  went into a second edition during his lifetime.




Few people know that Edgar Allan Poe’s first book was on

conchology﻿—pronounced conk-all-uh-jee﻿—the study of shells. Published

in 1839, it’s mostly a list of the species with some brief descriptions and

illustrations. It was based the Manual of Conchology by Thomas Wyatt,

which, because of its expensive price, had few sales. Wyatt convinced Poe to

edit, rearrange, and produce The Conchologists First Book for the

general public, but fearing problems with his publisher, Wyatt asked that his

name be left off of it. Poe did make significant contributions to the book and

it sold well through three editions.




In it Poe felt he had to defend conchology from being a trivial

pursuit by saying, “But it is, beyond all doubt, in a geological point of view

that Conchology offers the most of interest to the student; and here, by

reference to the fair pages of a profound and mighty knowledge, to which it has

pointed out the searcher after truth, are triumphantly refuted all charges

brought against it of insignificance or frivolity.”




Each shell is an animal’s life’s work. A shell is started

when the animal is young and is completed when it dies. The shell is its home

and its castle﻿—a defensive fortress to protect it from the outside world. It

slowly adds to its shell as it grows so that its shell grows with it, ensuring

it provides enough comfortable living space. By adding to the shell’s edges, the

shell gets larger, while adding to the interior’s thickness, makes it stronger,

but heavier.




With some shells you can count the rings to get a rough

estimate of the shell’s age, just like tree rings. It’s said that scallops add

a ridge per day to their shells. Some clams that live between the high and low

tides may have two a day, so you have to know the growth rate for the species

of shell you’re looking at. There are also weekly, biweekly, monthly, and

semi-annual patterns that can be detected in the same shell.




But this doesn’t work with all shells. Some intertidal

bivalves add to their shells when the tide is in and reabsorb it when the tide

is out, others reabsorb parts to make their shells smaller when there’s little

food. Also, counting ridges can be difficult because of ridge crowding and the

ridges can be disturbed by strong storms. They can also vary because of cold

winters, warm summers, rainy seasons, and spawning cycles. In addition, you

have to take into account any repairs the animal may have made, such as fixing

fractures and filling holes, and strengthening shells weakened from structural

fatigue and stress. By conducting tests, researchers found that some

ridge-counting age estimates were off by as much as a hundred years.




The curves, whorls, and spirals of shells make it easier for

the animal to make its shell grow. The smooth, shiny, often iridescent interior

is where the animal connects to the shell. Some shells are like this on the

outside and often that’s because the animal, when not taking up a defensive

position inside its shell, wraps its mantle around the outside. It’s the mantle

that creates the shell.




Most shells are made by mollusks, which are one of the

oldest and most diverse animal groups, which has led to a tremendous variety of

shells, but there are also some non-mollusks that have shells, such as the tiny

shells made by microscopic animals, like diatoms. Some larger ones are

constructed by worms using external materials, such as grains of sand. Some

echinoderms have shells, such as sea urchins and sand dollars. Brachiopods were

once common animals that arose about six hundred million years ago and almost

went extinct about two hundred fifty million years ago. Of more than thirty

thousand species, less than four hundred remain today, most of which look similar

to clams. There are also a few animals with internal shells, like cuttlefish,

ram’s horn squid, and sea hares.




Some colonial animals﻿—such as corals and moss animals﻿—also

produce external shells as a group, each individual adding to the group’s

structure, but these are not normally what we think of as seashells.




Arthropods, such as barnacles, crabs, shrimp, and lobsters, sometimes

make something similar to seashells. Their armor is mainly made of chitin,

which also makes up the exoskeletons of insects, fish scales, and the beaks of

squid and octopuses. But the shells found on beaches and in tide pools are

usually from mollusks.




Octopuses, by the way, is the plural of octopus. Octopi is

technically incorrect because “octopus” derives from ancient Greek, so it’s

improper to add a Latin ending to it. Still, some people use octopi anyway and

it is in the dictionary, so feel free to use whichever you prefer. The actual

Greek plural form is “octopodes”, pronounced oc-ta-poe-dees, but if you

use that, few people will understand you.




 

















Hidden secrets of shells




[image: Basic shell shapes chart.]




Shells are generally divided into two categories, depending on

how many shells the sea creature has. Bivalves are those with two shells that

are linked together with a hinge. Valve and test are the scientific terms for

shells, thus bivalve simply means two shells. Those with single shells used to

be called gastropods, but are now called univalves. Snails have one shell,

while oysters, scallops, clams, and mussels have two. There are also a few

animals that have more, such as chitons﻿—pronounced ki-﻿tins﻿—which

have eight.




Bivalves are often referred to as shellfish, even though

they’re not fish and are more closely related to snails and octopuses. Bivalves

are filter feeders that are often stationary, held in place by very strong

threads or anchored in sand by their foot, while single-shelled animals are

usually mobile carnivores or vegetarians.




You can get an idea of the types of food a sea snail ate by

looking at its shell. If the entrance of the shell is rounded, it probably ate

algae and seaweed. If it has a gap or a grooved protrusion at the entrance of

its shell, it was predatory. They use this to stick out their long, thin

proboscis which contains its mouth and nose so they can smell the water for

prey. They then use their sense of smell to home in on their victim as they

slowly creep up on it.




For predatory snails, their shell can be an effective offensive

weapon. Whelks jam the lip of their shell between a cockle’s two shells to

block them from closing, just like jamming your foot in someone’s door to keep

them from closing it. This allows the whelk to reach in and eat the cockle.

Some shells have prongs on their shells that they use for jimmying an oyster’s

two shells apart. And tulip snails use their shells as battering rams to smash

their way into their victims’ homes. Scallops, on the other hand, use their

shells as an escape mechanism by clapping them together, enabling them to shoot

off away from danger.




Shell shapes can also indicate what environment the animal

lives in. The long drill-like shape of auger or spire shells make it easier for

them to dig down into mud or sand. Smooth, tapered, and elongated shells are

made by mollusks that live in sand or mud. The irregular-shaped shells of

hammer oysters help anchor them in mud and prevent them from being flipped over

in soft sediment. Those with delicate spines and projections are from calm

environments with no wave action. These features usually help the animal anchor

itself in sand and prevent it from sinking in soft sediment. Hard spines, on

the other hand, protect the animal from predators. These animals often live on

hard surfaces, such as rockfaces.




The types of organisms attached to the outside of shells﻿—such

as barnacles and seaweed﻿—are also a clue to the environment they are from.

Spiny oysters use their spikes to encourage seaweed to grow on them for

camouflage. Shells that are worn and eroded are likely from intertidal zones

with heavy waves. Boreholes, damage, and shell repairs are often the result of

predator attacks.




Occasionally one finds old shells that are riddled with tiny

holes to the point where the shell is about to crumble. Sometimes you can see a

yellow, orange, or beige lump of sponge at the bottom of a hole. Boring sponges

use chemicals to dissolve tunnels in shells and rocks that they live in. They

seem to prefer oyster shells, but clam, cockle, and other shells are also found

full of holes. The sponges don’t eat the animals inside the shell and will just

as readily burrow into vacant shells. They do this when they first colonize the

shell to create burrows to hide in, but they soon grow to cover the entire

shell or rock.




In addition, when living in their burrows they are able to

extend and retract bumps on their skin containing the pores they use for filter

feeding. When they sense certain chemicals or are touched, they pull back into

their burrows. This is not the sort of behavior you’d expect from a sponge.




Shells evolved as part of an arms race between predator and

prey, starting during the Cambrian explosion 543 million years ago, when a

large variety of sea animals appeared. It was during this period that organisms

developed hard shells, teeth, claws, bones, and the ability to move rapidly.




The mass extinction around 250 million years ago known as the

Great Dying killed off ninety to ninety-six percent of marine species﻿—including

trilobites, ammonites, most brachiopods, and pretty much all larger animals﻿—along

with sixty-five to seventy percent of land species. Some small marine creatures

survived. A few mollusks made it through, including tiny snails and bivalves.




It was after this, while the dinosaurs dominated the land, that

mollusks set about strengthening their armor, with some adding spikes and

others adding camouflage. Cone snails developed a venomous sting for

protection. Cowries and cone snails made the entrances to their shells

narrower, with cowries also adding serrated edges. Some snails added doors﻿—a

round bit of shell attached to their foot that they use as a door. Other

shells, such as those of the lightning whelk, are actually stronger than iron.

Clams learned to quickly hide in the sand or to just live their lives buried

beneath it. Oysters and mussels attached themselves to rockfaces, while

scallops began to swim. It was largely their shells that enabled mollusks to

survive in environments where many creatures insist on eating them.




Many shells have colorful patterns on them and no one is sure

why. Some suggest the animal uses the pattern as a guide when they add to their

shells after pauses in shell-making. Some of them can see it with their eyes,

which in snails are usually on stalks.




Some shells are brown because they’re stained by exposure to

the air, probably because oxygen forms rust. This is also responsible for the

color of some beaches, particularly those in the southern United States.

Black-stained shells are from spending some time in an oxygen-free environment,

such as being buried in mud. Both of these stainings occur after the animal

dies.




Once the animal dies, its shell may be recycled as protection

for hermit crabs or other animals. Or the waves can pound shells against rocks

and scrape them on sand, breaking them down into tiny pieces. White sand

beaches mostly consist of bits of shells.




For many people, seashells symbolize rest and relaxation at the

seashore. They represent peaceful vacations in a safe and calm environment full

of soft sand, bright sunshine, and gentle breezes. And some believe that no

matter where you are in the world, you can hold a shell up to your ear and hear

the soothing sounds of the shore. What you actually hear is the sound of blood

pumping through your ear, along with other environmental sounds, all amplified.

Still, it’s nice to think that it’s the sea.




Pearls are closely related to seashells. In fact, they’re made

of the iridescent inner layer of shells. When sand, a parasite, or other debris

is stuck inside the creature and they can’t flush it out, the animal begins

forming a protecting coating around it﻿—the same coating that’s on the inside

of their shells, which is why the shell’s interior is often called

mother-of-pearl. Layer upon layer is laid down, as the pearl becomes larger.

Natural pearls are found in just one out of a thousand oysters.




Pearls can be made by any mollusk, including marine snails,

abalone, scallops, and giant clams, but only a few have a gem-grade opalescent

sheen. Commercially they’re only made by saltwater clams, oysters, and

freshwater mussels. With cultured pearls, a pearl farmer places a small bead

made of shell, sometimes with a piece of mantle tissue from another animal of

the same species, into the farmed animal and then waits two to five years for

the pearl to form. Farmed pearls tend to be rounder than natural ones. Fake

pearls are glass beads coated with ground up fish scales.




Each pearl has a basic color, such as white, cream, gray,

silver, or black. Some have overtones, usually of pink, green, blue, or purple.

They are valued by their shape, size, and the brilliancy of their iridescence.

Because they’re mostly made of mineral crystals, they’re considered gemstones,

which makes them the only gems that are made by an animal and they’re the only

ones that don’t need to be mined, cut, or polished.




The best pearls usually come from the pearl oyster, although

beautiful pink pearls come from conchs in the West Indies and Tahitian black

pearls are made by black lip oysters among the islands around Tahiti. These

popular black pearls can have a slight white, silver, pink, yellow, blue, or green

cast to them.




The heart of man is very much like the sea, it has its

storms, its tides and its depths; it has its pearls too.




﻿—Vincent van Gogh in an 1876 letter to his brother Theo




 













Aquatic intellects




Smart mollusks




IN 1866 Victor Hugo, the author of Les

Misérables and The Hunchback of Notre Dame, in his novel The

Toilers of the Sea, described this fictional attack by an octopus to

frighten his readers.




In open sea reefs, where the water displays and hides all

its splendors, in the hollows of unvisited rocks, in the unknown caves where

vegetations, crustaceans, and shell-fish abound, beneath the deep portals of

the ocean,﻿—the swimmer who hazards himself there, led on by the beauty of the

place, runs the risk of an encounter. If you have this encounter, be not

curious but fly. One enters there dazzled, one emerges from thence terrified.
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Click here to return. E: Sea star or starfish. These are basket stars, which are a type of

brittle star. People generally consider them to be sea stars, although marine

biologists place brittle stars in a separate, but very closely related category,

even though they often refer to them as sea stars.
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Click here to return. H: Lobster. This is a scaly slipper lobster with its head facing down. It’s

also called the shovel-nosed lobster, It has two flattened plates at its front

end that are its antennae, but they appear to be tucked underneath in this

picture. (﻿Scyllarides squammosus﻿)
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Click here to return. B: Snail. A false cowery. (﻿Prionovolva brevis﻿)
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Click here to return. A: Fish. A striated frogfish in disguise. Frogfish are a type of anglerfish. (﻿Antennarius striatus﻿)
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Click here to return. K: Sea urchin. A pancake sea urchin. (﻿Phormosoma sp.﻿)
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Click here to return. D: Sea anemone.
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Click here to return. I: Fish. It’s a juvenile batfish. Its face is at the bottom. (﻿Platax pinnatus﻿)
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Click here to return. F: Sea cucumber swimming.
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Click here to return. G: Coral. This is a soft coral called a gorgonian octocoral. (﻿Iridogorgia magnispiralis﻿)
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Click here to return. L: Coral: A soft coral called a toadstool leather octocoral. (﻿Sarcophyton sp.﻿)
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Click here to return. C: Coral. This is a hard coral. The bubbles of bubble coral are soft, but the underlying structure is hard. (﻿Plerogyra sinuosa﻿)
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Click here to return. J: Sea anemone.





 




















