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Context  

The Mediterranean climate, which results from complex interactions between low and mid- latitude atmospheric 

circulations and displays high seasonality, is particularly sensitive to the global climate change. As shown by 

paleoclimatic sequences and model simulations, its response to abrupt climate change and the factors 

controlling dryness episode intensity and duration in the Mediterranean region is far from being completely 

understood. 

 

Objectives / scientific questions  

The PuLSE project aimed to reconstruct past millennial scale instabilities in SW Europe during the interval 620-

425 kyr. The selected interval included four distinct glacial and interglacial stages (MIS 12, 13, 14 and 15) 

displaying different climatic intensities, contrasting forcing parameters. This time-window is also marked by high 

latitude millennial scale events and important changes in the hydrological cycle activity in the tropics. 

The main project questions were: 1) Are drying events a natural and pervasive feature of the Mediterranean 

climate? 2) How are global and remote controlling factors, i.e. related to baseline climate states and high and 

low latitude variabilities modulating the Mediterranean hydrological changes? 

 

Main results  

During the funded year of the PuLSE project (originally designed as a 3-yr proposal), we focused on the MIS 12 

and 13 and obtained : 

1) pollen and microchacoal data from the IODP site U1385 located on the SW Iberian margin to 

reconstruct vegetation and fire abrupt changes in SW Iberia 

2) alkenone-SST data from site U1385 and planktic 18O data from site U1314 to document sea surface 

temperature changes in the mid and high latitudes of the North Atlantic 

18O of benthic foraminifera from the NW African margin core “DUST” to increase the resolution of 

the available record and to allow tuning the different cores studied in the project. 

Results are represented in Fig. 1 & 2 and mainly show: 

 Dry events are recorded during both MIS 13 and 12, confirming that millennial-scale changes occurred in 

SW Europe regardless of glacial state. Therefore, millennial-scale climatic instabilities is a pervasive 

feature of the Mediterranean climate. 

 However, the dry events with the highest intensity occurred during glacial conditions (Fig.2: MIS 13 

events with stronger reduction in Mediterranean forest and landscape dominated by semi-desert 

plants). They are associated to the largest SST decreases and polar water advection on the Iberian 

margin, likely related to icebergs discharges in the North Atlantic and to the ice dynamics-AMOC 

feedback mechanisms, as previously observed for earlier intervals (e.g. Oliveira et al., 2017). 

 Orbital configuration may also modulate the amplitude of the drying events: MIS 12 events are mostly 

associated to higher obliquity and lower precession index than those of MIS13 (Fig. 2) 

 Results also showed that Iberian dry events are associated to more important dust supply to the NW 

African margin (Fig. 2) during MIS 12 than MIS 13, suggesting that intense dryness in SW Europe is 

associated to southern ITCZ/ stronger Trade winds. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1 : Some results obtained for MIS 12 study : 
Pollen, Uk37-SST (Rodrigues et al., 2017), Ca/Ti ratio 
(Hoddell et al., 2015) from site U1385 and Fe/ca 

ratio from the core DUST, benthic 18O from both 
sites and orbital parameters (Berger, 1978). Grey 
bands represents the drying events 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2 : Scatterplot matrix representing the conditions associated 
to the drying events in NW Iberia during MIS 12 and 13 

 
 
 

 

Stages :  

1 étudiant de L3 & 1 étudiant de Master 2  
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