
OCEANS  AND  
OCEAN  FLOORS

For descriptions and background 
information, see sections 1 & 2.  
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life  zones:  Most plants and animals feeding off the plants are in the neritic zone.
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FEATURES  OF  OCEAN  FLOOR
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1.  THE  OCEANS 
 
 
The world’s water:  75% of the Earth’s surface is covered by water, 70% by oceans.  The Pacific Ocean, 
covering one third of the globe, is 11,000 miles across and averages 13,000 feet in depth.  The Atlantic 
covers one fifth; the Indian Ocean reaches Antarctica…Of all the water, 96.5% of it is in the oceans.  Less 
than 2 % of it is in solid form—ice caps, glaciers, and permanent snow.  Above 75 degrees North latitude, 
the Arctic Ocean is capped by year-round ice. (During the height of an Ice Age, one third of the Earth’s land 
was covered.  This accumulation of water in the form of ice caused the oceans to be 400 feet lower, exposing
now-submerged land.  Native Americans probably crossed a then-dry land bridge at the Bering Strait into the 
Americas.  Conversely, if global warming continues as projected, coastal regions will be submerged.)…All 
the rivers and lakes of the world make up less than one-sixteenth or one percent of Earth’s water. 
 
The water cycle:  H2O can exist as a gas (water vapor), liquid (water), or solid (ice or snow).  Water enters 
the ocean via precipitation or runoff from the land.  Water primarily leaves the ocean by evaporation at the 
surface; some may leave in spray; a small amount enters cracks in the ocean floor (and may return through 
hydrothermal vents).  (In the air the cycle includes condensation and precipitation.  On land, the complete 
cycle also includes storage in liquid or solid states, evaporation, sublimation (the change from solid to a gas), 
infiltration into the ground, groundwater discharge, and transpiration (water released by plants).   
 
Seawater:  Of the ocean’s water, 35 parts per thousand are “salts.”  Sodium chloride (table salt) is the most 
common, followed by sulphates, magnesium, calcium, and potassium.  There also some trace elements—
manganese, lead, gold, iron, and iodine.  Most of the salts come from weathering and erosion on land; some 
enter from hydrothermal vents (openings in the ocean floor); some come in precipitation (including the 
dissolved and suspended emissions from volcanoes).  Salinity, the concentration of salts, is higher at the 
surface because of evaporation there.  In the northern Pacific the water is less salty, as precipitation exceeds 
evaporation, leaving the sea relatively diluted…Gases are also dissolved in the ocean—primarily nitrogen, 
oxygen, carbon dioxide, and hydrogen, along with some trace gases.  Near the surface, there is less carbon 
dioxide as photosynthesis is performed by phytoplankton and some more complex plant life.  The plant life 
is more concentrated in shallow waters near the coast because of the nutrients there, and satellite images 
show higher levels of chlorophyll there. 
 
Conditions:  The temperature of the ocean ranges from near 100 degrees in shallow tropical regions to just 
above the freezing point of salt water (28.4 degrees) in polar areas.  The temperature depends upon the daily 
solar radiation, seasonal variations, and the mixing caused by currents and tides.  The Sun’s warming is 
strongest near the Equator and weakest at higher latitudes.  The surface is most directly heated; the middle 
thermocline’s temperature decreases with depth; deep water temperatures are stable at around 36 
degrees…Pressure increases by the force of one atmosphere every 33 feet down…Water is a good conductor 
of sound, and at a mid-level depth a “channel” exists that carries low frequency waves hundreds of miles. 
 
Zones:  The neritic zone contains much of the plant life.  Thus the animals that feed off those producers are 
generally there, as are the predators that feed off those smaller marine animals…The amount of light varies 
with depth:  The first 50 meters (the euphotic zone) receives enough sunlight for photosynthesis to occur; 
from 50 to 1,000 meters there is enough light for animals to see; beneath that (aphotic) there is no sunlight.  
Many animals there create their own light, bioluminescence, with the Anglerfish having a glowing “lure” to 
attract prey.  To achieve camouflage, fish in deeper levels may be transparent or dark; those near the surface 
blue; those near shallow bottoms cream-colored.  Often their bellies are lighter, as predators looking from 
below will be looking into the light.  (The color of the ocean is blue, as it scatters the sky’s shorter 
wavelengths (blues) and absorbs the longer wavelengths (reds).  Near the coast, small organisms, nutrients,
and sediments create a green tinge.)   
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2.  THE  OCEAN  FLOOR   
 
 
The Ocean Floor:  The floor of the oceans is hardly a flat, smooth sea of sand.  Like the continents, the 
ocean floor has diverse and changing features. 
 
Continental Shelf:  Extending out from the shoreline is a shelf reflecting the inland features.  The United
States’ Atlantic continental shelf is broad and flat; the Pacific, narrow and mountainous.  Near a major 
river, the shelf contains a fan of deposited sediments (as at the Mississippi River delta).  The sediments 
there, and along the coasts in general, support the plentiful plant and animal life found there. 
 
Continental Slope:   A quick drop-off at the edge of the continental shelf marks the beginning of the 
continental slope.  This is the steep edge of the continental margin.  Turbidity currents carry sediments 
down the V-shaped canyons carved into the slope.  As the sediments near the true floor of the ocean, they 
accumulate at the continental rise, a tapering of the steep slope. 
 
Abyssal Plain:  Abyssal plains are wide, flat areas of the ocean floor.  The sediments from clay-like 
particles and the remains of plants and animals cover and smooth over the slight features of the plains.  
(The layer of sediment has been found to be thin…Earlier theories of more ancient oceans had predicted 
thicker sediment layers.) 
 
Mid-ocean Ridge:   The nature of mid-ocean ridges is the second body of evidence that lends support to 
the plate theory (tectonics).  This 30,000 mile long chain of mountains shows that the tectonic plates, 
slabs of the Earth’s crust, are shifting.  In the Atlantic, the plates are spreading apart one inch per year, 
and this has allowed magma to rise to the surface.  The two lines of mountains being formed along each 
side of the rift are of rock much younger than those of the continents.  The ridge rivals the Rockies and
reaches the surface in Iceland and the Azores.  The alternating striping of the magnetic rock support the 
theory of seafloor spreading, as over the eons the Earth’s magnetic field has changed its polarity.   
 
Trenches:  As the Atlantic seafloor expands, there must be a compression elsewhere.  The convergence 
of plates in the Pacific forces some of the crust there down (subduction).  This occurs along the deep, 
steep trenches which dwarf the continental valleys and canyons.  Of the 22 trenches identified, 18 are in 
the Pacific—including the Mariana Trench, which is deeper than 35,000 feet (over six miles).  This is far 
deeper than Mount Everest is tall. 
 
Seamounts:  Underwater volcanoes can grow over hotspots—areas where hot, molten magma penetrates 
the ocean floor.  If they persist, islands are formed.  When tectonic plates move along over the hotspots, 
chains, such as the Hawaiian Islands, are formed.  Once the volcano ceases to erupt, erosion can wear an
island away or can transform a submarine volcano into a flat-topped guyot. 
 
Smokers:  Smaller openings in the crust can create hydrothermal vents.  Near ocean-floor spreading, 
seawater seeps in at openings, is heated by magma, and rises back into the ocean.  Minerals which had 
dissolved in the superheated water then precipitate out in the much colder water, forming chimneys.  The 
hotter black smokers get their color from iron sulfide; the white smokers get theirs from barium, calcium, 
and silicon.  The heat at these vents enables unique marine communities to thrive—deep down in cold, 
dark environs.  In the Pacific, tubeworms and giant clams thrive; in the Atlantic, eyeless shrimp.  Too 
deep for the Sun’s powering of photosynthesis, chemosynthesis occurs when bacteria convert sulfides, 
(providing “food” for the organisms there). 
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