Carbon Cycle

The carbon cycleis the biogeochemical cycle by which carbonis exchanged among
the biosphere, pedosphere, geosphere, hydrosphere, and atmosphere of the Earth. Carbon is the
main component of biological compounds as well as a major component of many minerals such
as limestone. Along with the nitrogen cycle and the water cycle, the carbon cycle comprises a
sequence of events that are key to make Earth capable of sustaining life. It describes the
movement of carbon as it is recycled and reused throughout the biosphere, as well as long-term
processes of carbon sequestration to and release from carbon sinks. Carbon sinks in the land and
the ocean each currently take up about one-quarter of anthropogenic carbon emissions each year.

Following are the major steps involved in the process of the carbon cycle:

1. Carbon present in the atmosphere is absorbed by plants for photosynthesis.

2. These plants are then consumed by animals and carbon gets bioaccumulated into their
bodies.

3. These animals and plants eventually die, and upon decomposing, carbon is released back
into the atmosphere.

4. Some of the carbon that is not released back into the atmosphere eventually become fossil
fuels.

5. These fossil fuels are then used for man-made activities, which pumps more carbon back
into the atmosphere.

Atmospheric carbon cycle

The carbon exchanges between reservoirs occur as the result of various chemical, physical,
geological, and biological processes. The ocean contains the largest active pool of carbon near
the surface of the Earth.? The natural flows of carbon between the atmosphere, ocean, terrestrial
ecosystems, and sediments are fairly balanced so that carbon levels would be roughly stable
without human influence.Bi4

Carbon in the Earth's atmosphere exists in two main forms: carbon dioxide and methane. Both of
these gases absorb and retain heat in the atmosphere and are partially responsible for
the greenhouse effect.’¥ Methane produces a larger greenhouse effect per volume as compared
to carbon dioxide, but it exists in much lower concentrations and is more short-lived than carbon
dioxide, making carbon dioxide the more important greenhouse gas of the two.

Carbon dioxide is removed from the atmosphere primarily through photosynthesis and enters the
terrestrial and oceanic biospheres. Carbon dioxide also dissolves directly from the atmosphere into
bodies of water (ocean, lakes, etc.), as well as dissolving in precipitation as raindrops fall through
the atmosphere. When dissolved in water, carbon dioxide reacts with water molecules and
forms carbonic acid, which contributes to ocean acidity. It can then be absorbed by rocks through
weathering. It also can acidify other surfaces it touches or be washed into the ocean.!s!

his is essentially a carbon cycle but in the sea. Ecologically, oceans take in more carbon than it
gives out. Hence, it is called a “carbon sink.” Marine animals convert carbon to calcium carbonate
and this forms the raw building materials require to create hard shells, similar to the ones found in
clams and oysters.

Oceanic carbon cycle

When organisms with calcium carbonate shells die, their body decomposes, leaving behind their
hard shells. These accumulate on the seafloor and are eventually broken down by the waves and
compacted under enormous pressure, forming limestone.

When these limestone rocks are exposed to air, they get weathered and the carbon is released
back into the atmosphere as carbon dioxide.

Even though carbon dioxide is found in small traces in the atmosphere, it plays a vital role in
balancing the energy and traps the long-wave radiations from the sun. Therefore, it acts like a
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blanket over the planet. If the carbon cycle is disturbed it will result in serious consequences such
as climatic changes and global warming.

Carbon is an integral component of every life form on earth. From proteins and lipids to even our
DNA. Furthermore, all known life on earth is based on carbon. Hence, the carbon cycle, along with
the nitrogen cycle and oxygen cycle, plays a vital role in the existence of life on earth.
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