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Global Nutrient Cycling - Biogeochemical Cycles 

Useful Conversion Factors 

1012 g = 1 teragram = 1 Tg 

109 g = 1 gigaton = 1 gt 

106 g = 1 metric ton = 1 tonne 

Mean Residence Time (MRT) 

= pool size / mean flux in or out of pool 

Fractional Turnover = 1 / MRT 

= fraction that is removed and replaced per unit time 
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Solar Energy BudgetSolar Energy Budget
Total From Sun 100% 

(1.3 x 1021 kcal per year) 

Reflected 30% 

Absorbed (heat) 47% 

Used in Evaporation 23% 

Used in Winds & Currents 0.2% 

Used in Photosynthesis 0.002% 

Used to 
Energy In = Energy Out Drive the 

Source of energy to most ecosystems on Earth is Solar Radiation Cycles 

The Geologic Cycle 
Powered by Solar & Geothermal Energy 
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The Global Water Cycle
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The Global Phosphorus Cycle
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Global Nitrogen- Transformations
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Hubbard Brook Experimental Forest, New Hampshire 

Choose two similar watersheds. 
Document nutrient levels in soil organic matter, plants, and streams. 

Figure 51.10a upper 
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Figure 51.10a lower 

Control 

Devegetate one watershed and leave the other intact. 
Monitor the amount of dissolved substances in streams. 
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Burning fossil 
fuel

The Global Carbon Cycle
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Ice Core Data Showing Changes inIce Core Data Showing Changes in 
Atmospheric COAtmospheric CO22 ConcentrationsConcentrations

Biosphere II ExperimentBiosphere II Experiment

8




Ph
ot

os
yn

th
es

is
O

Ph
ot

os
yn

th
es

is
O 22

Cement infrastructureCement infrastructureRich soilRich soil

Ca(OH)2 + COCO22 → 
CaCO3 + H20 

Why didn’t CO2 
increase? 
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