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Organic Carbon Transport in the Madre de Dios River Catchment 
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Madre de Dios Catchment

The Madre de Dios River flows from the high 
Andes in Peru into the Amazon floodplain 
across an elevational gradaient of more than 
4 km (bottom map). On the top right is the 
Amazon catchment for reference. 

Carbon Cycle
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Deuterium (D) is an atom of hydrogen (H) with 
an additional neutron in its nucleus, and thus 
heavier.  In nature, for every 10,000 molecules 
of water with hydrogen (H2O) there are only 3 
with deuterium (HDO).  
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The objective of this project is to quantify and 
identify the sources of organic material trans-
ported by the Madre de Dios River from the Andes 
to the Amazon floodplain. Transport of organic 
matter by rivers from continent to the ocean is an 
important process within the carbon cycle and 
can affect climate. In order to investigate the 
sources of organic material within the catchment, 
we measure the relative abundance of deuterium 
on plant waxes recovered from river suspended 
sediments.  Deuterium abundance in plant waxes 
can indicate the elevation at which plants were 
growing and therefore reveal the source of         
organic material input to the river.
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This is a river profile at the  
CICRA station.  The color 
scale represents water ve-
locities. Water flows slower 
closer to the banks, and 
faster through the middle 
of the channel.  The sus-
pended sediment load is 
not distrubted evenly with 
depth.  Surface waters 
carry 0.2 grams of sedi-
ment per litre of water, 
while waters close to the 
river bed carry 5.5 g/L. 

River water is collected and filtered to recover the 
suspended sediments. Then, through chemical 
methodologies plant waxes are extracted from the 
sediments and analyzed in the laboratory. 

Rivers transport organic ma-
terial from continents to 
oceans. Plants intake carbon 
dioxide from the atmosphere 
and through photosynthesis 
use the carbon to build tissue.  
When leaves fall, some are 
degraded and return carbon 
to the atmosphere, while 
some are preserved in soils.  
Through erosion soils make 
their way into the rivers and 
are transported to sea
where they are 
buried.  

This process removes carbon 
from the atmosphere.
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Plant leaves are covered with waxes 
synthetized from water and carbon  
dioxide from the atmosphere.  Plant 
waxes are chains of carbon atoms 
bonded to hydrogen or deuterium. In 
the Madre de Dios catchment, rainfall 
at lower elevations is richer in deute-
rium than rainfall at higher elevations, 
so waxes from lowland plants have 
relatively more deuterium than cloud 
forest waxes. Deuterium measure-
ments in plant waxes transported by 
the river can be used then to identify 
the source within the catchment.

Hydrogen and Deuterium 

��������������������#2� � � � � ��������#3

Plant Waxes as Source Tracers

River Profile

Sample Collection
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