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Water depth versus light penetration  

 Sunlight obviously cannot 
penetrate beyond a certain depth 
in the ocean. Some organisms 
have, however, evolved to cope 
with the absence of sunlight at 
great depths. Plants require 
sunlight to carry on 
photosynthesis—the process by 
which they convert carbon dioxide, 
water, and other nutrients to 
simple carbohydrates to produce 
energy, releasing oxygen as a by-
product. Below a depth of about 
660 feet (200 meters), not enough 
sunlight penetrates to allow 
photosynthesis to occur. The area 
of the ocean where 

photosynthesis occurs is known as the euphotic zone (meaning "good light").  

From the 
standpoint of 
living organisms, 
the euphotic zone 
is probably the 
most important of 
all oceanic zones. 
By some 
estimates, about 
two-thirds of all 

the 
photosynthetic 

activity that 
occurs on Earth 
(on land and in 
the water) takes 
place within the 
euphotic zone.  
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From 660 to 3,000 feet (200 to 
900 meters), only about 1 
percent of sunlight penetrates. 
This layer is known as the 
dysphotic zone (meaning "bad 
light"). Below this layer, down to 
the deepest parts of the ocean, 
it is perpetual night. This last 
layer is called the aphotic zone 
(meaning "without light"). At 
one time, scientists thought that 
very little life existed within the 
aphotic zone. However, they 
now know that a variety of 
interesting organisms can be 
found living on the deepest 
parts of the ocean floor.  

The benthic realm  

 The benthic realm extends from the 
shoreline to the deepest parts of the 
ocean floor. The benthic realm is an 
especially rich environment for 
living organisms. Scientists now 
believe that up to 98 percent of all 
marine species are found in or near 
the ocean floor. Some of these are 
fish or shellfish swimming just 
above the ocean floor. Most are 
organisms that burrow in the sand 
or mud, bore into or are attached to 
rocks, live in shells, or simply move 
about on the ocean floor.  

In the deeper parts of the ocean 
floor, below the euphotic zone, no 
herbivores (plant eaters) can 
survive. However, the "rain" of dead 
organic matter from above still 

supports thriving bottom communities.  

The benthic zone is the ecological region at the lowest level of a body of water such as 
an ocean or a lake, including the sediment surface and some sub-surface layers. 
Organisms living in this zone are called benthos. They generally live in close 
relationship with the substrate bottom; many such organisms are permanently attached 
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to the bottom. The superficial layer of the soil lining the given body of water, the benthic 
boundary layer, is an integral part of the benthic zone, as it influences greatly the 
biological activity which takes place there. Examples of contact soil layers include sand 
bottoms, rock outcrops, coral, and bay mud. 

Organisms  

Benthos are the organisms which live in the benthic 
zone, and are different from those elsewhere in the 
water column. Many are adapted to live on the 
substrate (bottom). In their habitats they can be 
considered as dominant creatures. Many organisms 
adapted to deep-water pressure cannot survive in the 
upper parts of the water column. The pressure 
difference can be very significant (approximately one 
atmosphere for each 10 meters of water depth). 

Because light does not penetrate very deep ocean-water, the energy source for the 
benthic ecosystem is often organic matter from higher up in the water column which 
drifts down to the depths. This dead and decaying matter sustains the benthic food 
chain; most organisms in the benthic zone are scavengers or detritivores. Some 
microorganisms use chemosynthesis to produce biomass. 

Benthic organisms can be divided into two categories based on whether they make their 
home on the ocean floor or an inch or two into the ocean floor. Those living on the 
surface of the ocean floor are known as epifauna. Those who live burrowed into the 
ocean floor are known as infauna.  

The pelagic realm  

In the region of the pelagic 
zone from the surface to 660 
feet (200 meters), 
phytoplankton (algae and 
microscopic plants) live. They 
are the primary producers of 
the ocean, the lowest level on 
the oceanic food web. They 
use the process of 
photosynthesis to provide 
food for themselves and for 
higher organisms.  

On the next level upward in 
the pelagic food web are the 
primary consumers, the 
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zooplankton (microscopic animals). They feed on phytoplankton and, in turn, become 
food for larger animals (secondary consumers) such as sardines, herring, tuna, bonito, 
and other kinds of fish and swimming mammals. At the top of this food web are the 
ultimate consumers, the toothed whales.  

In the region from a depth of about 660 to 3,000 feet (200 to 900 meters), a number of 
organisms survive by spending daylight hours within this region and then rising toward 
the surface during evening hours. In this way, they can feed off the phytoplankton and 
zooplankton available near and on the surface of the water while avoiding predators 
during the day. The most common organisms found in this region are small fish, squid, 
and simple shellfish. A number of these organisms have evolved some interesting 
adaptations for living in this twilight world. They often have very large eyes, capable of 
detecting light only 1 percent as intense as that visible to the human eye. A majority 

also have light-producing organs that give off a 
phosphorescence that makes them glow in the dark.  

Organisms found below 3,000 feet (900 meters) have 
also evolved some bizarre adaptations for survival in 
their lightless environment. In the deeper regions, 
pressures may exceed 500 times that of atmospheric 
pressure, or the equivalent of several tons per square 
inch. Temperatures never get much warmer than about 
37°F (3°C). Organisms within these regions generally 
prey on each other. They have developed special 
features such as expandable mouths, large and very 
sharp teeth, and special strategies for hunting or luring 
prey.  

Any water in the sea that is not close to the bottom or 
near to the shore is in the pelagic zone. The pelagic 
zone can be thought of in terms of an imaginary cylinder 
or water column that goes from the surface of the sea 
almost to the bottom, as shown in the diagram below. 
Conditions change deeper down the water column; the 
pressure increases, the temperature drops and there is 
less light. Depending on the depth, scientists further 
subdivide the water column, rather like the Earth's 
atmosphere is divided into different layers. 

The pelagic zone occupies 1,370 million cubic kilometers 
(330 million cubic miles) and has a vertical range up to 
11 kilometers (6.8 miles). Fish that live in the pelagic 
zone are called pelagic fish. Pelagic life decreases with 
increasing depth. It is affected by light levels, pressure, 
temperature, salinity, the supply of dissolved oxygen and 
nutrients, and the submarine topography. In deep water, 
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the pelagic zone is sometimes called the open-ocean zone and can be contrasted with 
water that is near the coast or on the continental shelf. However in other contexts, 
coastal water that is not near the bottom is still said to be in the pelagic zone. 

The pelagic zone can be contrasted with the benthic and demersal zones at the bottom 
of the sea. The benthic zone is the ecological region at the very bottom of the sea. It 
includes the sediment surface and some sub-surface layers. Marine organisms living in 
this zone, such as clams and crabs, are called benthos. The demersal zone is just 
above the benthic zone. It can be significantly affected by the seabed and the life that 
lives there. Fish that live in the demersal zone are called demersal fish. Demersal fish 
can be divided into benthic fish, which are denser than water so they can rest on the 
bottom, and benthopelagic fish, which swim in the water column just above the bottom. 
Demersal fish are also known as bottom feeders and groundfish. 

Depth and layers 

Epipelagic (sunlit) 

The illuminated surface zone where there is enough light for photosynthesis. Due to 
this, plants and animals are largely concentrated in this zone. Nearly all primary 
production in the ocean occurs here. This layer is the domain of fish such as tuna, many 
sharks, dolphin fish, and jellyfish. This zone is also known as the surface zone. 

Mesopelagic (twilight) 

Although some light penetrates this 
deep, it is insufficient for 
photosynthesis. At about 500 m 
the water becomes depleted of 
oxygen. Still, an abundance of life 
copes with more efficient gills or 
minimal movement. Animals such 
as swordfish, squids, wolffish, a 
few species of cuttlefish, and other 
semi-deep-sea creatures live here. 
Many bioluminescent organisms 
live in this zone. Due to the relative 
lack of nutritious food found in this 
zone, some creatures living in the 
mesopelagic zone will rise to the 
epipelagic zone at night in order to 
feed.  

Bathypelagic (darkzone) 

By this depth the ocean is pitch black, apart from the occasional bioluminescent 
organism, such as lanternfish. There are no living plants, and most animals survive by 
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consuming the snow of detritus falling from the zones above or (like the marine 
hatchetfish) by preying upon others. Giant squid (as well as smaller squids & Dumbo 
octopodes) live at this depth, and here they are hunted by deep-diving sperm whales.  

Abyssopelagic (lower midnight) 

Very few creatures are sufficiently adapted to survive in the cold temperatures and 
incredible pressures found at this depth. Among the species found in this zone are 
several species of squid; echinoderms including the basket star, swimming cucumber, 
and the sea pig; and marine arthropods including the sea spider. Many of the species 
living at these depths have evolved to be transparent and eyeless as a result of the total 
lack of light in this zone.  

Hadopelagic 

This zone is mostly unknown, and very few species are known to live here (in the open 
areas). However, many organisms live in hydrothermal vents in this and other zones. 
Some define the hadopelagic as waters below 6,000 m (19,685 ft), whether in a trench 
or not. 

The bathypelagic, abyssopelagic, and hadopelagic zones are very similar in character, 
and some marine biologists combine them into a single zone or consider the latter two 
to be the same. The abyssal plain is covered with soft sludge covered by the dead 
organisms from above. 

Minerals Nutrients  

Nitrogen is generally the limiting mineral nutrient for 
primary production in the oceans, although iron is 
also limiting in some oceans. When organisms die, 
they sink and take their minerals with them to the 
bottom where the minerals are released by 
decomposers. Consequently, cold deep ocean 
water is often much higher in essential mineral 
nutrients than surface waters where primary 
production depletes them. Where ocean currents, 
climate and geography force deep water to the 
surface, primary production increases dramatically 
with the introduction of higher levels of mineral 
nutrients. This production supports entire food 
chains. This upwelling is caused by both geographic 
and climatic factors. It produces areas in the ocean 
where the fisheries are particularly rich, and thus, 
are of high interest to humans. 

 
 


