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Context: While recent research has shown its importance in the degradation of terrestrial particulate organic matter 
(TPOM) in Arctic rivers, the mechanisms involved in the induction of autoxidation and biodegradation in coastal waters 
remained unclear. 
Objectives: Evaluate the mechanisms that induce intense autoxidation (free radical oxidation) and biodegradation of in 
river-to-ocean gradients across a diverse suite of high to low latitude. 
Results: Using new lipid tracers specific to the degradation of terrestrial higher plants at the mouth of the Rhône River, we 
confirmed the role played by autoxidation in the degradation of terrestrial POM (TPOM) in estuaries. As in the Beaufort 
Sea, autoxidation rates and salinity levels appeared to be correlated well within the river plume in the Mediterranean Sea. 
We identified for the first time the involvement of lipoxygenase (LOX) activity in the induction of autoxidation in 
transitional waters. The observation of unusual profiles of palmitoleic acid oxidation products and the presence of jasmonic 
acid in suspended particulate matter (SPM) collected close to the Rhône River and from the Mackenzie and Amazon river 
plumes was attributed to strong LOX activity. We showed the role played by salinity in the induction of this LOX activity 
(Illustration 1) and provided an explanation for the differences in autoxidation levels. At high latitudes, lower temperatures 
and irradiances favor photooxidative damage to higher plant debris and, consequently, hydroperoxide production. These 
high hydroperoxide contents strongly contribute to LOX activation (Illustration 2). The high resulting LOX activity enhances 
alkoxyl radical production and thus autoxidation. On the contrary, at low latitudes, photooxidative effects are limited, 
while riverine autoxidation is favored. The resulting higher hydroperoxide content of TPOM may, as a consequence, 
contribute to a high level of LOX activity and autoxidation. In temperate zones, the low riverine photooxidative and 
autoxidative damage induces only moderate increases in autoxidation in mixed waters. Preliminary in vitro experiments 
also suggested that the intense biodegradation of TPOM observed in fluvial plumes may result from the selection of 
bacteria adapted to the degradation of this substrate in the salinity gradient and to the involvement of priming effect.  
 

 
 
 

 

 

 



Illustration 1: Estimation of the relative part played by autoxidation, photooxidation and lipoxygenase in the degradation 
of palmitoleic acid in suspended particulate matter samples collected in February 2012 along a transect in the Rhône River 
plume. 
Illustration 2: Abiotic degradation of terrestrial higher plant material discharged by rivers in Arctic, temperate and tropical 
zones. 
Future of the project: As a following of the MORTIMER project, we intend to study the behavior of TPOM carried by 
atmospheric transport (in particular Saharian inputs) in seawater. On the basis of all the results obtained, a model of 
degradation of TPOM in the ocean (which could not be developed during the MORTIMER program due to time limitation) 
could be proposed. 
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