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Some Gas Abundances

(Surface)

~0.000002%Ozone

0.00017%Methane

0.035% (350 ppm)Carbon dioxide

0.93%   (99.93%)Argon

20.9%Oxygen

78.1%Nitrogen

Residence Times

45-68 yearsChlorofluorocarbons

hours to weeksSulfur Dioxide (SO2)

1 dayAmmonia (NH3)

less than a monthNO, NO2

3 - 8 yearsMethane (CH4)

10 years (biosphere)Carbon dioxide (CO2)

6,000 years (biosphere)Oxygen (O2)

Residence Time = Reservoir Size/Flux
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Atmosphere

Estimated Fossil

Deposits

Plants

Soil

Oceans

750

500

2000

39,000

Units

Gt C for stores & 

Gt C y-1 for fluxes

About
65,000

(16k is in
Fossil
fuels)
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Atmosphere

Estimated Fossil

Deposits
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62.3

92.3
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Plants

Soil

Oceans
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500

2000

39,000

1.6

Driven by 

fossil fuel emissions

…land clearing, etc.

The oceans and land vegetation are currently 

taking up ~4.6 Gt C per year

Units

Gt C for stores & 

Gt C y-1 for fluxes

About
65,000
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Atmosphere

Estimated Fossil

Deposits
6.3

62.3

92.3

60

90

3.3

Plants

Soil

Oceans

750

500

2000

39,000

About
65,0001.6

This is the 

“greenhouse” problem

Driven by 

fossil fuel emissions

…land clearing, etc.

The oceans and land vegetation are currently 

taking up ~4.6 Gt C per year

Units

Gt C for stores & 

Gt C y-1 for fluxes

Biosphere: The “other” part of the carbon cycle
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Diatoms

Photos: www.ucmp.berkeley.edu/chromista/bacilariophyta



6

Anabaena sperica
Image: wikipedia.org

Universal

Tree

Cyanobacteria

GCSSEPM-ESW-2002 Photos: M. Covington, www.bugware.comPhotos: http//oceanlink.island.net/oinfo/radiolarians/radiolarian.html

Coccolithophores
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Planktonic foram

Aperture in the test

Spines around 

the aperture

Coccolith at 

base of spine

GCSSEPM-ESW-2002 Photos: M. Covington, www.bugware.com

Dinoflagellates

Photos: http//oceanlink.island.net/oinfo/radiolarians/radiolarian.html



8

Food Web

Secondary consumers

Primary producers

Biomass

100

10

5

1

Individuals

10,000,000,000

10,000

10

1

Primary consumers

Tertiary consumers

Trophic Pyramid
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Image: genomicsgtl.energy.gov
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