
EPSS C113/C213 Biological and Environmental Chemistry 
Global Carbon cycles 
Reading: Schlesinger & Bernhardt “Global carbon cycle” 
 
Ch. 11. The modern carbon cycle 

1. Fig. 11.1 
a. Whole Earth: ~nx10^23 g C 
b. Major crustal pools 

i. CaCO3   6.5x10^22 g 
ii. Buried organic matter 1.6x10^22 g 

c. Surface (active) pools 
i. Atmosphere  7.5x10^17 g 

ii. Ocean   3.8x10^19 g 
iii. Soil   1.5x10^18 g 
iv. Land Plants  5.6x10^17 g 

2. Anthropogenic Fluxes 
i. Fossil-fuel burning 9x10^15 g/yr 

ii. Deforestation  9x10^14 g/yr 
3. Total addition of ~1x10^14 g/yr should increase atmospheric concentration by 

10/750 ≈ 1% per year. But only appears to be increasing by only ~0.5%/year. 
Remaining 0.5% must be “sunk” somewhere. 
 

4. Probably most important: Oceans (CO2 dissolution). 
a. Temporal evolution of d13C in CO2 

i. 13C/12C in photosynthesized C roughly the same as fossil 
fuel/biomass. So sink to photosynthesis should minimize rate 
of change of d13C in air. 

ii. Dissolution of CO2 in the ocean does not discriminate 13C 
from 12C. Air CO2 d13C will drop as biomass CO2 added. 

iii. However, 13C/12C of photosynthesis variable, sinks to soil 
carbon, sources from cement manufacture complicate 
inversion. 

b. Loss of atmospheric O2 (Keeling et al., 1995) 
5. Land/biotic uptake, ~1/2 of sink(?)  

a. CO2 fertilization 
i. CO2 may increase NPP, reduce water stress 

ii. Seasonal oscillation in atmospheric CO2, d13C of CO2 
increasing – greater photosynthetic cycling? 

iii. However, field experiments generally not supportive – NPP 
may increase but decomposition rates also increase. 

b. Human-induced atmospheric NO3, P deposition 
i. Low-level acid rain pollution may fertilize nutrient-limited 

soils. 
ii. Probably modest player in global budget (?) 



 



 


