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RE pyrolysis was initially designed to estimate the petroleum potential of sedimentary 

rocks (Espitalié et al., 1985). It has been considered as a low-cost and a technically less 

demanding method for the characterization and quantification of soil and modern 

sediment carbon, as it does not require any previous treatment of the sample (Sebag et 

al., 2016). These indices were used to reconstruct paleo-environments through the 

evolution of OM quality and quantity in sedimentary archives (Chairi, 2005, Zaccone et 

al., 2011), In this study we used this technique to characterize the organic matter 

delivered and deposited in the most important river of Tunisia : Wadi Majerda (Fig.1). 

Majerda or Bagrada  takes its source near Souk Ahras, in the Constantine (Algeria), then 

flows east before flowing into the Mediterranean Sea (Gulf of Tunis).Flowing over more than 

460 km which 350 in Tunisia. Sediment samples were collected at the old and new mouth 

of Majerda Wadi (OM and NM) along transverse transect of a depth of 0,45m. Sediments 

cores are taken every 5 cm and packaged in aluminum trays at 4 °C. 50–100 mg of dried 

sediment was used for RockEval6 (Vinci Technologies) analysis. The amount of nitrogen 

was determined with khjeldal, and Fe and Mn were determined by atomic absorption. 

Sediments of both investigated cores are predominantly clastic and composed of clay 

and silt, as well as fragments and mostly higher plants. The sediments exhibit a cyclic 

alternation of light clay and Fe-rich dark green to black laminae throughout the profil. It 

has been suggested that they result from redox conditions. XRD analyse reveals a 

monotonous and similar composition for both cores, regardless of the presence of 

laminae or other structures. It is characterized by illite, kaolinite, type clay minerals, 

calcite, quartz, halite, pyrite and hematite. TOC concentration of the old mouth Majerda 

wadi samples ranges between 1,22% and 2,63%. The values decrease in the deepest 

part (1%). The TOC concentrations in the new mouth of Majerda wadi range between 

1,13% and 1,59%. The values are distributed in two deposit periodes. This pattern shows 

a high OM accumulation, greater export of organic sediment and weak dilution of OM 

content by mineral input. The C/N ratio distinguishes between terrestrial and aquatic 

sources (Kunz et al., 2011). The C/N values range between 6 and 13 in new mouth and 

between 9 and 73 in old mouth. These values demonstrate a significant contribution from 

terrestrial plants to the old mouth sediments and high contribution from phytoplankton 

and epiphytes in new mouth. Degradation of phytoplankton and epiphyticites materials 

in the water column will also increase C/N. A reverse correlation between S2 and TpS2 

can be noted: a decrease in temperature is systematically accompanied by an increase 

in S2 in old mouth. This feature suggests the delivery of fresh and/or slightly weathered 

organic particles to the sediments. The lack of correlation between these parameters in 

the new mouth suggests an intense intake of detrital organic matter. The HI vs OI 

diagram also displays two distinct groups. The first one refers to highly variable HI values 

(140– 200 mg·HC/g·Corg) and OI values (240- 300 mg·O2/g·Corg), whereas the second 

one has lower HI values (32– 135mg·HC/ g·Corg) and OI values varying from 94 to about 

190 mg·O2/g·Corg. The HI values progressively decrease along profiles. This process 

reflects a dehydrogenation of organic compounds during early diagenses.  
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Figure 1 : Study location and sampling 

There is a progressive increase of OI, resulting from the loss of C and H. This change is 

explained by a progressive oxidative transformation (mineralization and 

dehydrogenation) of organic compounds. In Majerda cores NM and OM similarly have 

thick oxic layer (6-12 cm and 7-14 cm), high Mn concentration up to 20 mg g-1 and TOC 

> 1% (tab.). Mn oxides may be employed by bacteria for the purpose of utilizing pools of 

refractory OM such as humic and fulvic acids, and furthermore may partially oxidize such 

complex carbohydrates. Higher (466-475°C) TpS2 results for Mouth Majerda (MM) 

sediments support that more oxygen-containing compounds contribute to OI values. Fe 

and Mn vertical profile have high concentrations in a surface layer, then decreasing to 

low and relatively constant concentrations at depth. The generally high Tpeak values 

suggest that much OM distributed throughout MM could be composed of humic or fulvic 

acids because Tpeak temperatures between 440 C and 470 °C are typically represented 

by these types of compounds in other systems (Hetényi et al., 2006). The vertical 

distribution of Mn in MM sediments also demonstrates that surface recycling of Mn 

oxides is in corrolation with accumulation and preservation of carbonates (r2 0,8).  
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