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Carbon Cycle

» The carbon cycle is a fundamental and complex process in Earth’s system,
influencing climate, ecosystems, and life itself.

» It involves the movement of carbon, a key element for life, through the
atmosphere, oceans, soil, rocks, and living organisms.

» This cycle plays a critical role in regulating the Earth’s climate by controlling the
concentration of carbon dioxide, a major greenhouse gas, in the atmosphere.

» The Carbon cycle is the series of processes through which carbon atoms

continually travel from the atmosphere into organisms, the oceans, and the Earth
and then back into the atmosphere. This cycle maintains the balance of carbon on
Earth, making it available to living organisms and regulating the Earth’s climate.

Main Carbon Reservoirs

» The carbon cycle involves several key reservoirs where carbon is stored in
different forms:

1.  Atmosphere: Carbon mainly occurs as carbon dioxide gas.

2. Oceans: Carbon occurs as dissolved carbon dioxide, carbonate, and
bicarbonate ions.

3. Terrestrial Ecosystems: Plants and soils store carbon in organic forms
through photosynthesis.

4. Fossil Fuels: Coal, oil, and natural gas store carbon.

5. Rocks and Sediments: Carbonate rocks like limestone and organic-rich
sediments store large amounts of carbon.

Carbon Cycle Steps

» The carbon cycle involves a series of steps through which carbon exchanges
between the atmosphere, hydrosphere, lithosphere, and biosphere.

» Here is the steps:

1.  Carbon Dioxide in the Atmosphere: The cycle begins with carbon
dioxide (CO2) present in the atmosphere.

2. Photosynthesis: Plants, algae, and phytoplankton absorb CO2 from the
atmosphere or water. Through photosynthesis, they convert carbon dioxide
and water into glucose (a form of sugar) and oxygen.



B7:Ecology ASM Tuition Academy

3.  Consumption: Animals and other organisms consume plants,
transferring carbon through the food chain. Organisms incorporate carbon into
their bodies in various organic forms.

4.  Respiration: Both plants and animals release carbon back into the
atmosphere as CO2 through the process of respiration, which is the breakdown
of glucose for energy.

5. Decomposition: When plants, animals, and other organisms die,
decomposers like bacteria and fungi break down their bodies. This process
releases carbon into the soil or water.

6. Sedimentation and Burial: Over long periods, some carbon in the soil
or in water bodies becomes buried and incorporated into sediments. This
carbon eventually forms fossil fuels (coal, oil, and natural gas) or sedimentary
rocks like limestone.

7.  Release from Rocks and Fossil Fuels: Geological processes and human
activities release carbon from rocks and fossil fuels. Weathering of rocks,
volcanic activity, and burning fossil fuels release carbon dioxide back into the
atmosphere.

8. Carbon in the Oceans: Oceans absorb a significant amount of
CO2 from the atmosphere. Marine organisms use some of this carbon. Some
reacts and forms carbonate and bicarbonate ions. Some carbon gets stored in
deep ocean waters or ocean sediments.

9. Exchange Between Ocean and Atmosphere: There is a constant
exchange of carbon dioxide between the ocean surface and the atmosphere,
helping to regulate atmospheric CO2 levels.

The Carbon Cycle

The carbon cycle is the process that exchanges carbon between
the atmosphere, oceans, soil, and living organisms.
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Why Is the Carbon Cycle Important?

The carbon cycle is crucial for several key reasons:

1.  Support for Life: Carbon is a fundamental building block of life. The
carbon cycle ensures that carbon is recycled and reused throughout the
biosphere, making it available to living organisms. Through processes like
photosynthesis and respiration.

2. Regulation of Climate: Carbon dioxide is one of the most significant
greenhouse gases in the Earth’s atmosphere. The carbon cycle helps regulate
the concentration of CO2. This balance maintains Earth’s temperature and
climate stability. Disruptions in the carbon cycle lead to climate change.

3. Ocean Health: The carbon cycle affects the health of the oceans. The
oceans absorb carbon dioxide absorbed and help regulate the Earth’s
temperature. However, excessive CO2 absorption causes ocean acidification,
which affects marine life, particularly organisms with calcium carbonate shells
or skeletons.

4. Soil Fertility: Carbon in the form of organic matter is a key component
of healthy soil, influencing soil structure, fertility, and the ability to support
plant life. The decomposition of organic matter releases nutrients necessary for
plant growth and sustains the productivity of ecosystems.

5. Energy Resources: The carbon cycle forms fossil fuels. These fuels are
a major energy source, although their use significantly impacts the carbon
cycle and the climate.



