Carbon Cycle

Directions: Use your knowledge from the carbon cycle game and the information below to fill in the carbon cycle diagram. Label the amounts of carbon (PgC) in each reservoir and the fluxes (PgC/yr) in and out of the reservoir. 
Terms

Reservoir – a place on the planet where carbon is collected and a place where carbon can move in or out.

PgC – petagrams of carbon = 1 × 1015 grams

Flux – the flow of carbon in or out of a reservoir
Biota – the animals, plants, fungi, etc of a region

Detritus – disintegrated (broken down) material from living organisms

Organic matter – a substance that came from a living organisms, is capable of being broken down, and is made of organic (carbon) compounds. 

Abundant – present in great quantity
Sequestered – removed for long periods of time 
Atmosphere

The atmosphere has 780 PgC with a current annual increase of 3.2 PgC, mainly due to human impacts. Carbon in the atmosphere can be found as carbon dioxide (CO2), methane (CH4), carbon monoxide (CO) and other, nonmethane hydrocarbons. Carbon dioxide CO2 is the most abundant form of carbon in the atmosphere. Photosynthesis on land removes ~120 PgC per year. Carbon from the atmosphere dissolves in the ocean at ~92 PgC per year.

Vegetation

The amount of carbon contained in vegetation (plant life on land) is ~550 PgC which is similar to the amount in the atmosphere. Carbon leaves vegetation to enter the atmosphere by respiration ~59 PgC per year or turns into plant litter ~59 PgC per year. Plant litter releases ~ 55 PgC per year from decomposition to the atmosphere and ~4 PgC per year is removed to the soil.

Soil

The organic matter in soil is 1,500-2000 PgC in the top meter of soil. Approximately 3.5 PgC per year is lost to the atmosphere through decomposition.

Surface Ocean

The surface ocean has 700-1000 PgC that is in direct contact with the atmosphere. The majority of the carbon in the ocean is in the form of dissolved organic (living) carbon with carbohydrates (C6H12O6) being one form. The rest is in the form of dissolved inorganic (nonliving) carbon (DIC) which is made up of bicarbonate (HCO3-), carbonate ion (CO3-2), and carbon dioxide (CO2). Less than 1% of the DIC is carbon dioxide. About 3 PgC is stored in surface biota. 
Carbon leaves the surface ocean through the biota by primary production at ~48 PgC per year. Carbon sinks out of the surface ocean through detritus at ~11 PgC per year to the sediments. Carbon is exchanged between the surface ocean and the deep ocean at ~42 PgC per year, and exchanges with the atmosphere at ~90 PgC per year. Carbon enters the surface ocean from respiration and decomposition of surface biota at ~ 37 PgC per year.

Deep Ocean

The majority of the carbon in the ocean is stored below the surface in the deep ~37,000 PgC. In the deep ocean DIC makes up the majority of the carbon. Carbon leaves the deep ocean by sedimentation 0.01 PgC per year and mixing with the surface ocean ~42 PgC per year.

Deep Sea Sediment


Deep sea sediment has ~6,000 PgC and one form of carbon that may be in sediment is calcium carbonate (CaCO3). The flux out of sediments in yearly time frames is close to nothing and is generally not considered in the short term cycle.  
Fossil Fuels

Coal, oil, and natural gas (such as methane, CH4) are the residuals of organic matter formed millions of years ago by green plants. The amount of carbon stored as fossil fuels is estimated to be 5,000-10,000 PgC. In the natural carbon cycle fossil fuels are sequestered out and are not part of this cycle. The amount of fossil fuels humans burn in one year, took photosynthesis 1,000 years to produce!
Questions:

1. Are all of the fluxes in balance? No
2. What if you remove the human impacts, are the fluxes balanced now? No, but they are much closer. If we were to examine the carbon cycle before human impacts it would be very close to in balance.
3. Burning fossil fuels introduces carbon into the _atmosphere__ , that has been sequestered away for __millions__ of years.

4. Humans have altered the carbon cycle by burning fossil fuels, in order for the carbon cycle to stay in balance (more or less) carbon has to be removed from the _atmosphere____ and taken up by the __plants___ or _surface ocean__.
5. Are there any reservoirs in the carbon cycle that are similar to reservoirs in the nitrogen cycle?

Yes, there are some similar reservoirs. Atmosphere, soil, the ocean and vegetation. 
