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Background  

An ocean is a major body of saline 
water, and a principal component 
of the hydrosphere. Approximately 
71% of the Earth's surface is 
covered by ocean, a continuous 
body of water that is customarily 
divided into several principal 
oceans and smaller seas. 

More than half of this area is over 
3,000 meters (9,800 ft) deep. 
Average oceanic salinity is around 
35 parts per thousand (ppt) (3.5%), 
and nearly all seawater has a 
salinity in the range of 30 to 38 ppt. 

Scientists estimate that 230,000 marine life forms of all types are currently known, but 
the total could be up to 10 times that number. 

Though generally described as several 'separate' oceans, these waters comprise one 
global, interconnected body of salt water sometimes referred to as the World Ocean or 
global ocean. This concept of a continuous body of water with relatively free 
interchange among its parts is of fundamental importance to oceanography.  

The major oceanic divisions are defined in part by the continents, various archipelagos, 
and other criteria. These divisions are (in descending order of size): 

 Pacific Ocean, which separates Asia and Australia from the Americas  
 Atlantic Ocean, which separates the Americas from Eurasia and Africa  
 Indian Ocean, which washes upon southern Asia and separates Africa and 

Australia  
 Southern Ocean, which, unlike other oceans, has no landmass separating it from 

other oceans and is therefore sometimes subsumed as the southern portions of 
the Pacific, Atlantic, and Indian Oceans, which encircles Antarctica and covers 
much of the Antarctic  

 Arctic Ocean, sometimes considered a sea of the Atlantic, which covers much of 
the Arctic and washes upon northern North America and Eurasia  

The Pacific and Atlantic may be further subdivided by the equator into northern and 
southern portions. Smaller regions of the oceans are called seas, gulfs, bays, straits 
and other names. 



 5 

Origin of ocean water  

One scientific theory about the origin of ocean water states that as Earth formed from a 
cloud of gas and dust more than 4.5 billion years ago, a huge amount of lighter 
elements (including hydrogen and oxygen) became trapped inside the molten interior of 
the young planet. During the first one to two billion years after Earth's formation, these 
elemental gases rose through thousands of miles of molten and melting rock to erupt on 
the surface through volcanoes and fissures (long narrow cracks).  

Within the planet and above the surface, oxygen combined with hydrogen to form water. 
Enormous quantities of water shrouded the globe as an incredibly dense atmosphere of 
water vapor. Near the top of the atmosphere, where heat could be lost to outer space, 
water vapor condensed to liquid and fell back into the water vapor layer below, cooling 
the layer. This atmospheric cooling process continued until the first raindrops fell to the 
young Earth's surface and flashed into steam. This was the beginning of a fantastic 
rainstorm that, with the passage of time, gradually filled the ocean basins.  

Scientists calculate that this cosmic rain adds one inch of water to Earth's surface every 
10,000 to 20,000 years. This amount of water could have been enough to fill the oceans 
if these comets have been entering Earth's atmosphere since the planet's beginning 4.5 
billion years ago. 

Ocean and life 

The ocean has a significant effect on the biosphere. Oceanic evaporation, as a phase of 
the water cycle, is the source of most rainfall, and ocean temperatures determine 
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climate and wind patterns that affect life on land. Life within the ocean evolved 3 billion 
years prior to life on land. Both the depth and distance from shore strongly influence the 
amount and kinds of plants and animals that live there.  

Physical properties 

The area of the World Ocean is 
361×106 km2.  Its volume is 
approximately 1.3 billion cubic 
kilometers.  This can be thought of as 
a cube of water with an edge length of 
1,111 kilometers (690 mi). Its average 
depth is 3,790 meters (12,430 ft), and 
its maximum depth is 10,923 meters. 
Nearly half of the world's marine 
waters are over 3,000 meters (9,800 

ft) deep. The vast expanses of deep ocean (anything below 200 meters (660 ft) cover 
about 66% of the Earth's surface. This does not include seas not connected to the 
World Ocean, such as the Caspian Sea. 

The total mass of the hydrosphere is about 1,400,000,000,000,000,000 metric tons 
(1.5×1018 short tons) or 1.4×1021 kg, which is about 0.023 percent of the Earth's total 
mass. Less than 3 percent is freshwater; the rest is saltwater, mostly in the ocean.  

Color 

A common misconception is that the oceans are 
blue primarily because the sky is blue. In fact, water 
has a very slight blue color that can only be seen in 
large volumes. While the sky's reflection does 
contribute to the blue appearance of the surface, it 
is not the primary cause. The primary cause is the 
absorption by the water molecules' nuclei of red 
photons from the incoming light, the only known 
example of color in nature resulting from vibrational, 
rather than electronic, dynamics.  

Glow 

Sailors and other mariners have reported that the 
ocean often emits a visible glow, or luminescence, 
which extends for miles at night. In 2005, scientists 
announced that for the first time, they had obtained 
photographic evidence of this glow. It may be 
caused by bioluminescence. (Image: The "milk sea" 
in a composite satellite image, and the region of the 
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Indian Ocean off the coast of Somalia where it was spotted by the Defense 
Meteorological Satellite Program.) 

Mariners have long told of rare nighttime events in which the ocean glows intensely as 
far as the eye can see in all directions. 

Fictionally,   such   a   “milky   sea”   is   encountered   by   the   Nautilus   in   Jules   Verne   classic  
“20,000  Leagues  Under  the  Sea.” 

Scientists   don’t   have  a   good   handle  what’s   going   on.   But   satellite   sensors   have   now  
provided the first pictures of a milky sea and given new hope to learning more about the 
elusive events. 

The newly released images show a vast region of the Indian Ocean, about the size of 
Connecticut, glowing three nights in a row. The luminescence was also spotted from a 
ship in the area. 

“The   circumstances   under   which   milky   seas   form   is   almost   entirely   unknown,”   says  
Steven Miller, a Naval Research Laboratory scientist who led the space-based 
discovery.  “Even  the  source  for  the  light  emission  is  under  debate.” 

Scientists suspect bioluminescent bacteria are behind the phenomenon. Such creatures 
produce a continuous glow, in contrast to the brief, bright flashes of light produced by 
“dinoflagellate”  bioluminescent  organims  that  are  seen  more  commonly  lighting  up  ship  
wakes and breaking waves. 

“The   problem  with   the   bacteria   hypothesis   is   that   an   extremely   high   concentration   of  
bacteria must exist before they begin to produce light,”   Miller   told   LiveScience.   “But  
what  could  possibly  support  the  occurrence  of  such  a  large  population?” 

One idea, put forward by the lone research vessel to ever encounter a milky sea, is that 
the bacteria are not free-living, but instead are living off some local supporting 
“substrate.” 

The mystery highlights how little scientists know about the ocean. Milky seas appear to 
be most prevalent in the Indian Ocean, where there are many trade routes, and near 
Indonesia. 

“But   there  could  be  other  areas  we  simply  don’t   know  about  yet,”  Miller  said.   “In   fact,  
we’re   already   beginning   to   receive   feedback   from  additional  witnesses   of  milky   seas.  
Some of these accounts occurred in regions we had not thought to look before, and 
we’re  currently  working  to  find  matches  with  the  satellite  data.” 
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There have been 235 documented sightings of milky seas since 1915 – mainly 
concentrated in the north-western Indian Ocean and near Java, Indonesia.  

Exploration 

Ocean travel by boat dates back to prehistoric times, but only in modern times has 
extensive underwater travel become possible. 

The deepest point in the ocean is the Mariana Trench, located in the Pacific Ocean near 
the Northern Mariana Islands. Its maximum depth has been estimated to be 
10,971 meters (35,994 ft) (plus or minus 11 meters; see the Mariana Trench article for 
discussion of the various estimates of the maximum depth.) The British naval vessel, 
Challenger II surveyed the trench in 1951 and named the deepest part of the trench, the 
"Challenger Deep". In 1960, the Trieste successfully reached the bottom of the trench, 
manned by a crew of two men. 

Much of the ocean bottom remains unexplored and unmapped. A global image of many 
underwater features larger than 10 kilometers (6.2 mi) was created in 1995 based on 
gravitational distortions of the nearby sea surface. 

Culture 

The original concept of "ocean" goes back to 
notions of Mesopotamian and Indo-European 
mythology, imagining the world to be encircled by 
a great river. Okeanos in Greek, reflects the 
ancient Greek observation that a strong current 
flowed off Gibraltar and their subsequent 
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assumption that it was a great river. (Compare also Samudra from Hindu mythology and 
Jörmungandr from Norse mythology.) The world was imagined to be enclosed by a 
celestial ocean above the heavens, and an ocean of the underworld below. 

Artworks which depict maritime themes are known as marine art, a term which 
particularly applies to common styles of European painting of the 17th to 19th centuries. 

Ocean basin  

Ocean basins are that part of Earth's surface that extends seaward from the continental 
margins (underwater plains connected to continents, separating them from the deep 
ocean floor). Basins range from an average water depth of about 6,500 feet (2,000 
meters) down into the deepest trenches. Ocean basins cover about 70 percent of the 
total ocean area.  

The familiar landscapes of continents are mirrored, and generally magnified, by similar 
features in the ocean basin. The largest underwater mountains, for example, are higher 
than those on the continents. Underwater plains are flatter and more extensive than 
those on the continents. All basins contain certain common features that include 
oceanic ridges, trenches, fracture zones, abyssal plains, and volcanic cones.  
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 Oceanic ridges - Enormous mountain ranges, 
or oceanic ridges, cover the ocean floor. The 
Mid-Atlantic Ridge, for example, begins at the 
tip of Greenland, runs down the center of the 
Atlantic Ocean between the Americas on the 
west and Africa on the east, and ends at the 
southern tip of the African continent. At that 
point, it stretches around the eastern edge of 
Africa, where it becomes the Mid-Indian Ridge. 
That ridge continues eastward, making 
connections with other ridges that eventually 
end along the western coastline of South and 
Central America. Some scientists say this is a 
single oceanic ridge that encircles Earth, one 
that stretches a total of more than 40,000 miles 
(65,000 kilometers).  

In most locations, oceanic ridges are 6,500 feet 
(2,000 meters) or more below the surface of the 
oceans. In a few places, however, they actually 

extend above sea level and form islands. Iceland (in the North Atlantic), the Azores 
(about 900 miles [about 1,500 kilometers] off the coast of Portugal), and Tristan de 
Cunha (in the South Atlantic midway between southern Africa and South America) are 
examples of such islands.  

Running along the middle of an oceanic ridge, there is often a deep crevice known as a 
rift, or median valley. This central rift can plunge as far as 6,500 feet (2,000 meters) 
below the top of the ridge that surrounds it. Scientists believe ocean ridges are formed 
when molten rock, or magma, escapes from Earth's interior to form the seafloor, a 
process known as seafloor spreading. Rifts may be the specific parts of the ridges 
where the magma escapes.  

 Trenches - Trenches are long, narrow, canyon like structures, most often found next to 
a continental margin. 
They occur much more 
commonly in the Pacific 
than in any of the other 
oceans. The deepest 
trench on Earth is the 
Mariana Trench, which 
runs from the coast of 
Japan south and then 
west toward the 
Philippine Islands—a 
distance of about 1,580 
miles (2,540 kilometers). 
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Its deepest spot is 36,198 feet (11,033 meters) below sea level. The longest trench is 
located along the coast of Peru and Chile. Its total length is 3,700 miles (5,950 
kilometers) and it has a maximum depth of 26,420 feet (8,050 meters). Earthquakes 
and volcanic activity are commonly associated with trenches.  

Fracture zones - 
Fracture zones are 
regions where sections 
of the ocean floor slide 
past each other, relieving 
tension created by 
seafloor spreading at the 
ocean ridges. Ocean 
crust in a fracture zone 
looks like it has been 
sliced up by a giant knife. 
The faults in a zone 
usually cut across ocean 
ridges, often nearly at 
right angles to the ridge. A map of the North Atlantic Ocean basin, for example, shows 
the Mid-Atlantic Ridge traveling from north to south across the middle of the basin, with 
dozens of fracture zones cutting across the ridge from east to west.  

 Abyssal plains - 
Abyssal plains are 
relatively flat areas 
of the ocean basin 
with slopes of less 
than one foot of 
elevation 
difference for each 
thousand feet of 
distance. They 
tend to be found at 
depths of 13,000 
to 16,000 feet 
(4,000 to 5,000 
meters). Oceanographers believe that abyssal plains are so flat because they are 
covered with sediments (clay, sand, and gravel) that have been washed off the surface 
of the continents for hundreds of thousands of years. On the abyssal plains, these 
layers of sediment have now covered up any irregularities that may exist in the rock of 
the ocean floor beneath them.  

Abyssal plains found in the Atlantic and Indian Oceans tend to be more extensive than 
those in the Pacific Ocean. One reason for this phenomenon is that the majority of the 
world's largest rivers empty into either the Atlantic or the Indian Oceans, providing both 
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ocean basins with an endless supply of the sediments from which abyssal plains are 
made.  

 Volcanic cones - 
Ocean basins are 
alive with volcanic 
activity. Magma 
flows upward from 
the mantle to the 
ocean bottom not 
only through rifts, but 
also through 
numerous volcanoes 
and other openings 
in the ocean floor. 
Seamounts are 
submarine volcanoes 
and can be either 
active or extinct. 
Guyots are extinct volcanoes that were once above sea level but have since receded 
below the surface. As they receded, wave or current action eroded the top of the 
volcano to a flat surface.  

Seamounts and guyots 
typically rise about 0.6 mile 
(1 kilometer) above the 
ocean floor. One of the 
largest known seamounts is 
Great Meteor Seamount in 
the northeastern part of the 
Atlantic Ocean. It extends 
to a height of more than 
1,300 feet (4,000 meters) 
above the ocean floor.  

Ocean Zones 

Ocean zones are layers 
within the oceans that 
contain distinctive plant and 
animal life. They are 
sometimes referred to as ocean layers or environmental zones. The ocean environment 
is divided into two broad categories, known as realms: the benthic realm (consisting of 
the seafloor) and the pelagic realm (consisting of the ocean waters). These two realms 
are then subdivided into separate zones according to the depth of the water.  
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Regions and depths 
Oceanographers divide the 
ocean into regions depending 
on physical and biological 
conditions of these areas. 
The pelagic zone includes all 
open ocean regions, and can 
be divided into further regions 
categorized by depth and 
light abundance. The photic 
zone covers the oceans from 
surface level to 200 meters 
down. This is the region 
where photosynthesis can 
occur and therefore is the 
most biodiverse. Since plants 
require photosynthesis, life 
found deeper than this must 

either rely on material sinking from above (see marine snow) or find another energy 
source; hydrothermal vents are the primary option in what is known as the aphotic zone 
(depths exceeding 200 m). The pelagic part of the photic zone is known as the 
epipelagic. The pelagic part of the aphotic zone can be further divided into regions that 
succeed each other vertically according to temperature. 

The mesopelagic is the uppermost region. Its lowermost boundary is at a thermocline of 
12 °C (54 °F), which, in the tropics generally lies at 700–1,000 meters (2,300–3,300 ft). 
Next is the bathypelagic lying between 10-4 °C (43 °F), typically between 700–1,000 
meters (2,300–3,300 ft) and 2,000–4,000 meters (6,600–13,000 ft) Lying along the top 
of the abyssal plain is the abyssalpelagic, whose lower boundary lies at about 
6,000 meters (20,000 ft). The last zone includes the deep trenches, and is known as the 
hadalpelagic. This lies between 6,000–11,000 meters (20,000–36,000 ft) and is the 
deepest oceanic zone. 

Along with pelagic aphotic zones there are also benthic aphotic zones. These 
correspond to the three deepest zones of the deep-sea. The bathyal zone covers the 
continental slope down to about 4,000 meters (13,000 ft). The abyssal zone covers the 
abyssal plains between 4,000 and 6,000 m. Lastly, the hadal zone corresponds to the 
hadalpelagic zone which is found in the oceanic trenches. The pelagic zone can also be 
split into two subregions, the neritic zone and the oceanic zone. The neritic 
encompasses the water mass directly above the continental shelves, while the oceanic 
zone includes all the completely open water. In contrast, the littoral zone covers the 
region between low and high tide and represents the transitional area between marine 
and terrestrial conditions. It is also known as the intertidal zone because it is the area 
where tide level affects the conditions of the region. 

 


