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Context  The South China Sea, with its key location at low latitude, between Asia and the Pacific ocean, is 

susceptible to yield critical information about the mechanisms of past environmental changes related to 

continent-ocean relationship and high-low latitudes interactions.  

 

Objectives / scientific questions The goal of the project is, using the magnetic properties of the sediments 

transported to and deposited in the South China Sea, to reconstruct past environmental, hydrological, oceanic 

and climatic variations in these low latitude regions.  

 

Main results  

1- Introduction - The South China Sea (SCS) is fed by rivers which rank among the most active in the world in 

terms of detrital discharge, and with the highest denudation rates mainly generated during the heavy rain 

seasons related to the monsoon climatic regime. The terrigenous part of marine sediments and in particular the 

magnetic fraction is therefore a unique recorder of past changes in the climate on land (precipitation, 

weathering/physical erosion…) and in the oceanic circulation of the different water masses transporting these 

particles at sea. However, in order to really decipher the information carried by the magnetic minerals in terms of 

climatic/environmental changes, the knowledge of the provenance is mandatory. The project was divided in three 

steps: 1) characterization of the magnetic properties of the river-borne sediments all around the SCS; 2) study of 

a large set of core-tops from the continental slopes and the deep basins to understand how this sediment is 

presently distributed at sea and 3) study of sedimentary sequences in order to decipher the time evolution of the 

system. All three have been reached with a very large number of data. 

2- river borne sediments (Fig. 1) - The magnetic composition of sediments collected in the three main Asian 

rivers (Pearl river, Red River and Mekong River) (Kissel et al., 2016) and in the other regions surrounding the SCS 

(Kissel et al., 2017) show large differences in the magnetic assemblages from one region to another. Intra-basin 

differences are observed and have their own interest, but in first approximation, the magnetic composition of 

sediments presently drained into the SCS can be summarized by the dominance of magnetite (Luzon and Pearl 

River) and pyrrhotite (Taiwan) in the northern part of the basin (Figure 1) while hematite dominates in 

abundance in the southern regions. The magnetic mineralogy illustrates the geology of the catchment rather than 

the climatic conditions under which the rocks evolved in the floodplains. This is most likely due to the fact that 

the magnetic minerals present in the parent rocks are less sensitive to the chemical weathering than other 

minerals transforming into clays for example. It makes the magnetic approach a valuable, rapid and 

complementary tool to study the modern and past provenance of sediments deposited in the SCS. 

3- surface sediments (Fig. 1) - A full set of magnetic properties was examined for a number of core tops taken at 
various water depths (800 to 3,500 m). Different proportions of magnetite/hematite were observed with a 
progressive southward increase in hematite content. This reflects the changes already observed on land and 
allows us to define the terrestrial origin of the sediments. The N-S contrast is weakened at sea (Fig. 1), illustrating 
both the trapping of the river-borne sediments on the shelf and an active marine transport along the slope and in 
the deep basin (Kissel et al., 2018).  
3. Paleorecords (Fig. 2) - In the framework of Q. Chen's thesis (2016), the magnetic properties of a 50 m-long 

sequence retrieved from the continental slope off the Pearl River mouth and covering the last 400 ka were 

investigated in detail. Different magnetic minerals (magnetite, pyrrhotite, and hematite) are mixed and their 

relative content illustrates influences of various external forcing mechanisms at different timescales. Pyrrhotite 

content indicates a continuous enhancement of supply from Taiwan since 400 ka, most likely related to the active 
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Taiwan orogeny. On the long term, 100 kyr eccentricity cycles are recognized in the magnetite/ pyrrhotite – 

hematite balance (S-ratio) and in the magnetic (ARM/IRM) and silt (SS) grain sizes (Fig. 2 left). More magnetite 

and pyrrhotite with coarser silt and magnetic grains are present during glacials compared to interglacials 

reflecting the shortened transport distance from the river mouth to the site during low sea-level stands. On a 

shorter timescale, larger hematite inputs in fine-grained sediments coincide with precession minima (Fig. 2 right). 

Because the Pearl river is not a source of  hematite, we suggest that this periodic hematite supply is related to 

the eolian dust deposited at the studied site during weak summer monsoon periods. 

Seven other sequences covering at least the last 160 kyr have been studied from the continental slope and deep 

basin from south to north and the results will be reported in a solicited review article in preparation (to be 

submitted in May 2019).  

 

 

Fig. 1: Magnetic mineralogy of both river samples and core-tops in the South China Sea. End-members are 

magnetites (blue colors) and hematite (toward yellow and red-brown colors). 

Fig. 2: Periodic variations in magnetic properties and granulometry (100 and 23 kyr) – see text 

Future of the project: The study of the marine sequences from the South China Sea and the adjacent basins will 

be carried on at different time scales in order to fully take advantage of the knowledge of the magnetic 

properties of river sediments, acquired thanks to the present LEFE-MONOCL project. 
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