Carbon Cycling(P
· How to draw and explain the carbon cycle
· Where carbon dioxide occurs in the atmosphere and aquatic environments
· How carbon dioxide is converted to compounds by autotrophs
· How carbon dioxide eventually re-enters the atmosphere, both during respiration and when organic material is burned
· Why methane is important and how it is produced in anaerobic conditions
· How peat, oil and gas are formed
· The calcium carbonate is found in shells or skeletons and can form fossils in limestone

Understandings
· Autotrophs convert carbon dioxide into carbohydrates and other carbon compounds
· State the role of photosynthesis in the carbon cycle.	
· Autotrophs, such as all plants and algae, convert inorganic carbon dioxide into organic compounds via photosynthesis
· These organic compounds include the carbohydrates, lipids and proteins required by the organism for survival
· Since autotrophs use carbon dioxide for photosynthesis, the levels of carbon dioxide within the organism should always be low[image: ]
· In aquatic habitats carbon dioxide is present as a dissolved gas and hydrogen carbonate ions
· Outline the process that converts CO2 to hydrogen carbonate ion in water, leading to a reduction of the pH in the water.
1. Carbon dioxide is soluble in water
2. it can remain in water as a dissolved gas or it can combine with water to form carbonic acid
3. carbonic acid can dissociate to form hydrogen and hydrogen carbonate ions
[image: ]
· dioxide diffuses from the atmosphere or water into autotrophs
· State that in diffusion, molecules move from an area of higher concentration to an area of lower concentration.
1. autotrophs use carbon dioxide in the production of carbon compounds by photosynthesis or other processes
2. this reduces the concentration of carbon dioxide inside autotrophs and sets up a concentration gradient between cells in autotrophs and the air or water around
3. carbon dioxide therefore diffuses from the atmosphere or water into autotrophs
· Carbon dioxide is produced by respiration and diffuses out of organisms into water or the atmosphere
· State that carbon dioxide is a waste product of aerobic cellular respiration.
· it is produced in all cells that carry out aerobic respiration
· State that carbon dioxide diffuses out of cells into the atmosphere or water.
· carbon dioxide produced by respiration diffuses out of cells and passes the atmosphere/ water that surrounds these organisms
· Methane is produced from organic matter in anaerobic conditions by methanogenic archaeans and some diffuses into the atmosphere
· Outline the role of methanogenic archaea in the transformation of organic material into methane.
· Methanogenic archaea produce methane (CH4) as a metabolic by-product in anaerobic conditions
· Methane is oxidised to carbon dioxide and water in the atmosphere
· State that methane is oxidized (combined chemically with oxygen) to carbon dioxide in the atmosphere.
· molecules of methane released into the atmosphere persist there on average for 12 years, because it is naturally oxidised in the stratosphere
· Peat forms when organic matter is not fully decomposed because of anaerobic conditions in waterlogged soils
· Definition- peat:partially decomposed organic matter
· Outline formation of peat
· peat forms when plant material does not fully decay in acidic and anaerobic conditions
· Partially decomposed organic matter from past geological eras was converted into oil and gas in porous rocks or into coal
· Outline formation of coal.
· coal is formed when deposits of peat are buried under other sediments. the peat is compressed and heated
· Outline formation of oil and natural gas.
· oil and natural gas are formed in the mud at the bottom of seas and lakes. conditions are usually anaerobic
· Carbon dioxide is produced by the combustion of biomass and fossilised organic matter[image: ]
· Definition combustion:the process of burning something
· When organic compounds rich in hydrocarbons are heated in the presence of oxygen, they undergo a combustion reaction
· This reaction is exergonic (produces energy) and releases carbon dioxide and water as by-products
· The carbon dioxide is typically released into the atmosphere, increasing the concentration of the gas in the air
· State the products of a combustion reaction.
· carbon dioxide
· water
· State sources of fuel for a combustion reaction.[image: ]
· the original substance is called the fuels, and the source of oxygen is called the oxidiser

· Animals such as reef-building corals and molluscs have hard parts that are composed of calcium carbonate and can become fossilised in limestone
· State that hard shells, such as in mollusc and coral, are made of calcium carbonate.
· mollusc shells contain calcium carbonate
· hard corals that build reefs produce their exoskeleton by secreting calcium carbonate

Applications
· Estimation of carbon fluxes due to processes in the carbon cycle
· List seven flux processes in the carbon cycle.
· Climate conditions
· Natural events
· Human activity
· 
· State the unit of measure for carbon flux values.
· 
· Analysis of data from atmosphere monitoring stations showing annual fluctuations
· Sketch a graph of the annual fluctuation in atmospheric carbon dioxide concentration.[image: ]
· Explain the annual fluctuation in atmospheric carbon dioxide concentration in the northern hemisphere
· CO2 levels fluctuate annually (lower in the summer months when long days and more light increase photosynthetic rates)
· Global CO2 trends will conform to northern hemisphere patterns as it contains more of the planet’s land mass (i.e. more trees and plants)
· CO2 levels are steadily increasing year on year since the industrial revolution (due to increased burning of fossil fuels)
· Atmospheric CO2 levels are currently at the highest levels recorded since measurements began

· Construct a diagram of the carbon cycle
· Draw a diagram of the terrestrial carbon cycle.[image: ]
· Draw a diagram of the aquatic carbon cycle.
· Define pool and flux.
· Definition pool:不流动？
· Definition flux:流动
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