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Context  

This project aimed to understand the parameters controlling the MOW over glacial interglacial timescales older 

than MIS2/1 transition. High resolution records from IODP Exp. 339 in the Gulf of Cadiz has thus been targeted to 

compare two climate cycles considered as analogs (astronomical forcing): MIS 2-1 and MIS 12a-11. 

Objectives / scientific questions   

The main objectives were to (1) quantify the sources of particles transported and deposited by the MOW, (2) 

identify active bottom water mass, and (3) determine the controlling parameters of MOW dynamics using 

sedimentological, micropaleontological and stratigraphical tools. 

Main results  

(1) Particle sources: Clay minerals deposited along the contourite depositional system of the Gulf of Cadiz have 

two main origins: Guadalquivir River and eolian dusts from North Africa. Their distribution is controlled by 

segregation during transport. Clay minerals are thus robust water mass tracer in the Gulf of Cadiz. (Fig. 1). 

(2) Water masses: Two ostracods species have been used to trace core and edge of the MOW pathway (Fig. 2). 

(3) MOW dynamics: Sediments from the Faro Drift reveal similar general dynamics of the MOW during the two 

analog climate cycles (MIS 12-11 and 2-1) with a flow intensification during interglacial stages, a reduced flow 

during Mediterranean sapropel events, and a deepening of flow core during significant coolings in North 

Atlantic (Fig. 2). Eustatic and climatic variations similarly control transport and sources of clay minerals 

during these two climate analogs, but flow velocities of MOWu were significantly higher during the last 

climate cycle than during MIS 12-11. The MOW settled down in its present configuration during the last 3000 

years. Early Holocene is characterized by a less salty slow MOW resulting in clayey contourites deposition. 

Younger Dryas (YD) and Heinrich 1 (H1) show a more intense MOW with a wide bathymetrical extension (300 

to >1400 m).. The Last Glacial Maximum is characterized by a shallower and less intense MOW than during 

YD and H1 (Fig. 2). During the last glacial period, MOW had a higher suspended load than during Holocene. 

Intensification of MOWu at the MIS 12-11 transition leads to warm and salty water incursion in the North 

Atlantic, favouring re-initiation of AMOC. During MIS 11, occasional intensifications of MOWu flow likely 

promote heat transfer to high latitudes, favouring ice sheet growth and impacting North Atlantic climate. 
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Figure 1: Schematic source-to sink pathways of clay minerals in the Gulf of Cadiz from river discharge and eolian 

inputs to their deposition on drifts in the Gulf of Cadiz. Size of brown arrows proportional to the contribution of 

the rivers to clay sedimentation in the Gulf of Cadiz. Only clay mineral abundances >10% are represented. SPM: 

Suspended Particulate Matter. 

Figure 2 : Schematic cross-section illustrating paleo-depths and paleo-intensities of MOW at the Faro Drift 

location during (A) Late Holocene and MIS 11c and (D) MIS 2 and sub-stages MIS 12c and 12a. NASW : North 

Atlantic Surface Water ; ENACW : Eastern North Atlantic Central Water ; MOWu : Upper Branch of the MOW in orange. 

Future of the project: 

The PhD project of U. Lopes (coll. with Royal Holloway Univ. London + industry Joint Project Contourites#2) will 

continue to explore MOW dynamics at the Pleistocene and Pliocene scale with the same tools, to test this 

sedimentological model under different climate conditions (astronomical forcings). The ostracods as water mass 

tracers will be explored under the influence of different MOW branches to validate or rule out hypothesis about 

their ecological niche (core vs current edge). Forcing of surface regional conditions is in progress, based on 

coccolithophore assemblages (Balestra et al., in prep.) 
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