How waves shape the coastline


For millions of years, waves have been hammering back and forth, like a colossal jackhammer, at the earth’s coastlines.


Two factors contribute to coastal erosion: the pressure caused by water currents and the impact of the waves banging away at coastal rock. Air pockets form in the cracks and crevices; these cracks grow wider, and tunnels form between the rocks, from the foot of the cliffs to their peaks.


There is also a third cause of coastal erosion: corrosion. Corrosion is caused by the abrasive effect of minerals, from the largest pebbles to the tiniest sand grains. These particles, carried by waves, are driven into the coasts, and bit by bit, carve away at the surrounding land.


A battle between Earth and Sea


Along some coasts, water has a tendency to invade the land. However, the land does have a way to regain lost territory, which makes the battle a little more fair. For example, plants such as Ammophila arenara counter the erosion of sand dunes by holding back the grains with their roots; this creates shaded areas where other plants can grow.


The power of breaking waves


Waves unleash an incredible force when they smash into a coast. The pressure exerted can be greater than 25 tons per square meter.


Celestial forces


Twice a day, the oceans rise, then fall. These movements, called tides, result from the gravitational attraction of the moon (and to a lesser degree, the sun) on a large mass of water.


When the Earth, Moon , and Sun are aligned, tides rise higher than usual.


The resistance of rock


The type of rock that makes up a coast is a major factor in how that coast will be shaped.


Granite, basalt, an sandstone are highly resistant to erosion; as a result, coasts with these types of rocks form high, sturdy cliffs where plant-life can flourish.


A rock of crystals


Granite is igneous rock which is formed from the cooling of magma and the crystallization of various minerals. It’s a coarsely-grained rock packed with large crystals.


Varied particles


As the ocean and bad weather take their toll on granite, its least resistant minerals, such as feldspar, sometimes transform into softer rock, like clay, and may eventually disintegrate into sand.


The ocean’s garden


On many shores, and in the ocean itself, flourishes a plant life unlike other terrestrial plants and trees. Algae, or seaweed, has neither seeds nor flowers. It has a variety of reproduction methods: some seaweed species have, at the ends of their thallus, air sacs that release reproductive cells into the water. The largest types of seaweed have stipes (stems), fronds (similar to leaves), and sometimes holdfasts, which like roots, help them cling to rocks.


Seaweeds differ from plants in that they lack the vascular systems to absorb water and nutrients; instead they anchor themselves to solid objects by holdfasts and absorb nutrients directly from the water’s current. Three groups of seaweed live on coastal rock: green seaweed, brown seaweed, and red seaweed.


A sly intruder


Japanese sargassum weed found its way to both the European and American coasts. Probably introduced with oyster broods imported from Japan, this seaweed disrupts the ecological balance of coasts. The seaweed that forms the thick floating masses of the Sargasso sea (middle of the North Atlantic) belongs to the same species as the one shown here.


Easy pickings


Coastal birds eat seaweed such as hollow green weed (Enteromorpha), sea lettuce, and the microscopic animals living beneath them. Many bird species rummage through seaweed fields at low tide.


A delicate transplantation


Seaweed does not survive long in aquariums, even if salt water is added. Most seaweeds need a continuous current (to extract oxygen and nutrients) and tides (providing both water shelter and air exposure).


A sign of summer


In the spring and summer, this brown seaweed, Bifurcaria, stores reproductive cells in speckeld air sacks at the tip of its thallus. This species lives in saltwater in the tidal and subtidal zones; therefore, it is always below water.


The reign of the sponge


Near this fuzzy Spongomorpha flourishes a dark green sponge attached to the coastal rock. It’s called Halichondra panicea, and it lives among the pebbles and shaded cracks of the subtidal zones.


Sponges are primitive animals that inhale seawater to extract its oxygen and nutrients.


Colored algae


Many types of calcareous algae  species exist. These ones, which look soft and red, grow on rock faces bordering saltwater pools and in shaded areas of the tidal zone.


The World of Shellfish


Animals that live inside shells are called mollusks. They represent a large animal group which includes 120,000 species around the world. A typical mollusk has a soft body, crawls on a single, muscular foot, and is covered by a hard shell made of calcium carbonate and other minerals extracted from the seawater. There are many varieties of mollusks. Gastropods, which have univalvular shells, include snails, top shells, limpets, whelks, neritas, porcelain crabs, and cone shells. Most edible mollusks are bivalvular: clams, muscles, scallops, oysters, razor clams, ship worms. Tooth shells, chitons, aplysias, squid, and octopus are also mollusks.


Grazing mollusks


Chitons live close to coastlines. They are hard to see because they blend in with the rocks. These mollusks, true “grazers” of the Indian Ocean, have microscopic teeth covered with a resistant substance containing iron.


Mother-of-pearl


Abalones (ear shells) are known for the mother-of-pearl that lines the inside of their shells. These parents of top shells and limpets are algae grazers.


They are eaten as seafood, particularly in the South Pacific and northwest regions of North America.


Sea ornaments


This type of porcelain crab is widespread along the coasts of the Indian and Pacific oceans (except for south of Australia). This mollusk grazes on tiny algae attached to rocks and the borders of coral reefs. When it senses danger, the crab retreats into his shell through a side vent.


A coastal herbivore


Neritas live in the tidal zone of some tropical coasts, including the West Indies.


These herbivore gastropods eat seaweed and small algae growing on rocks.


A carnivorous mollusk


Dog whelks are carnivorous gastropods. The ones shown here live off the west coast  of North America; with their stingers, they dig into a barnacle’s skin to get at its flesh.


Mistaken identity


Some dog whelks resemble snails; this one, with its large foot, looks more like a patella. It patrols the tidal and subtidal zones off the coast of South America and feeds on barnacles and muscles.


A poisonous mollusk


The cone shell, which belongs to the gastropod family, lurks in the intertidal zones of the Indian and Pacific oceans (covered by water at high tide, uncovered at low tide). It is armed with harpoon-shaped darts that it launches at its prey.


Red Sea inhabitants


Top shells, with their pointy shell adorned with strips and spots, haunt the rocky faces of salt water bodies. This species, which lives in the Red Sea, eats algae from the subtidal zone.


Unfair weapons


An oyster clasps its two protective shells tightly together using a very powerful muscle. To open an oyster, and get at its meat, you must use a knife to pry open the shells. Shells are often eaten straight from their shell in their natural juices.


A fine filter


Many types of oyster species exist. The one shown here have attached themselves to rocks using their right-hand valve. Like most bivalves, oysters are filter-feeders. They sit in a water current, filter suspended particles from the water, and direct them to their digestive system using tiny vibratile ciliums.








Note:	This text was taken from 7 jours magazine, which authorizes educational institutions  to use their articles for teaching purposes.





