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Soil Control on Stream Biogeochemistry   

Soil Type Control on Stream 
Carbon Export? (Oxisol-Ultisol)

(3rd order and larger, Mayorga et al., 2005)
Sombroek et al. Acta Amazonica



Flow paths and carbon export   
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Flow paths and carbon export   
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Adapted from Elsenbeer, 2001, Hydrological Processes 15, 1751-1759 
Johnson et al., in press, Biogeochemistry



Oxisol watershed (% of responsive OFDs)
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Stream Flow Response to Storms
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Stream Flow Response to Storms
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Distribution of Mobile C Forms in Solution

DOC – surficial DIC – deep soil
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Stream Flow Response to Storms
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Stream Flow Response to Storms - DOC
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Take-Home Messages

Surficial flow paths are dominated by DOC, 
deep flow paths by DIC.

Differences in stream losses of DOC and DIC 
between soil types are more pronounced than 
those of water due to different flow paths.

Deep soil flow paths may lead to greater C 
losses than surficial flowpaths!

Models that predict stream C exports have to 
consider soil properties.
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Spare Slides for Discussion



Stream Flow Response to Storms
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From C Production to C Flow 
Th

ro
ug

hf
al

l (
m

m
)

0

50

100

150

200
C

ar
bo

n 
flu

x 
at

 fo
re

st
 fl

oo
r (

g 
C

 m
-2

)

0

20

40

60 Litterfall
Throughfall DOC flux

01-Sep-03  01-Dec-03  01-Mar-04  01-Jun-04  01-Sep-04  

Johnson et al., unpubl. data



01-Sep-03  01-Dec-03  01-Mar-04  01-Jun-04  01-Sep-04  
0

From C Production to C Flow 

C
ar

bo
n 

flu
x 

at
 fo

re
st

 fl
oo

r (
g 

C
 m

-2
)

0

20

40

60 Litterfall
Throughfall DOC flux

D
O

C
 (m

g 
L-1

)

0

20

40

60

80

100 Overland flow
Throughfall



From C Production to C Flow 
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Outgassing of CO2 from Streams
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Proportion of Different C Species 
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From C Production to C Flow 

Not only DOC…..

Selva et al., unpubl. data



Inorganic C Flow in Subsoils? 
Groundwater emergence



Stream Flow Response to Storms

Johnson et al., in press
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