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Introduction

Provenance changes of clastic sediments deposited in deep offshore ocean settings may record the denudation history of adjacent continents and consequently changes in paleorelief, drainage configuration, as well as sediment transport associated with large-scale tectonic processes, climatic change, and variation in paleo-oceanic current pathways. The provenance of deep-sea sediments has been used to infer climate-driven changes in drainage sources during glacial-interglacial cycles [START_REF] Bonneau | Glacial erosion dynamics in a small mountainous watershed (Southern French Alps): A source-tosink approach[END_REF][START_REF] Van Der Lubbe | Neodymium isotope constraints on provenance, dispersal, and climate-driven supply of Zambezi sediments along the Mozambique Margin during the past ∼45,000 years[END_REF], to evaluate the effect of Quaternary glacial and interglacial cycle on oceanic current intensities and paths [START_REF] Fagel | Deep circulation changes in the Labrador Sea since the Last Glacial Maximum: New constraints from Sm-Nd data on sediments[END_REF][START_REF] Franzese | Reduced Agulhas Leakage during the Last Glacial Maximum inferred from an integrated provenance and flux study[END_REF][START_REF] Innocent | Sm・Nd signature of modern and late Quaternary sediments from the northwest North Atlantic: Implications for deep current changes since the Last Glacial Maximum[END_REF]Revel et al., 1996), to evaluate the respective role of tectonics and climate in sediment supply at geological timescale [START_REF] Fagel | Clay supplies in the Central Indian Basin since the Late Miocene: climatic or tectonic control?[END_REF], to reconstruct the evolution of continental paleodrainage basins [START_REF] Liu | Controls on modern erosion and the development of the Pearl River drainage in the late Paleogene[END_REF][START_REF] Mourlot | Geochemical Evidence for Large-Scale Drainage Reorganization in Northwest Africa During the Cretaceous[END_REF] or even to unravel details about past deep ocean circulation patterns during the Cretaceous [START_REF] Mourlot | Geochemical Evidence for Large-Scale Drainage Reorganization in Northwest Africa During the Cretaceous[END_REF]. With a few exceptions (e.g. [START_REF] Mourlot | Geochemical Evidence for Large-Scale Drainage Reorganization in Northwest Africa During the Cretaceous[END_REF], most studies dealing with the provenance of deep-sea sediments concern present-day to Pleistocene in age sediments. To date there is no provenance study of pre-Pleistocene Mozambique Channel or basin sediments.

The Cenozoic sedimentary infill of the Mozambique Channel and Basin is controlled by the variations in sediment supply, subsidence and oceanic near-bottom current intensities. Onshore, the southern part of the African plateau was tectonically-reactivated during late Eocene to early Miocene times (40-15 Ma;[START_REF] Baby | Uplift history of a transform continental margin revealed by the stratigraphic record: The case of the Agulhas transform margin along the Southern African Plateau[END_REF], which may have resulted in an increase of Zambezi river detritus exported to the Indian Ocean during Oligocene times (34-24 Ma, [START_REF] Walford | Solid sediment load history of the Zambezi Delta[END_REF]. Also, this might have cut off the hydrological connection of the Congo drainage basin with Indian Ocean in the Oligocene or Eocene (30-40 Ma; [START_REF] Stankiewicz | A proposed drainage evolution model for Central Africa-Did the Congo flow east?[END_REF]. From late Miocene and onward, drainage capture and doubling of the size of the Zambezi catchment during the Pliocene would have also considerably increased the contribution of Zambezi river sediments to the Indian Ocean [START_REF] Walford | Solid sediment load history of the Zambezi Delta[END_REF]. Meanwhile an offshore middle Miocene graben that was formed along the Davie Ridge (Droz and [START_REF] Dia | Nd isotopes in Indian Ocean sediments used as a tracer of supply to the ocean and circulation paths[END_REF] as a result of the southerly extension of the East African Rifting System since the Oligocene [START_REF] Mahanjane | The Davie Fracture Zone and adjacent basins in the offshore Mozambique Margin -A new insights for the hydrocarbon potential[END_REF] may have controlled the subsidence in the Mozambique Channel. These may have influenced the variation in intensities of the Mozambique Current and its effect on sediment deposition during the Cenozoic. One way to evaluate the influence of any of these processes is to determine the provenance of well-dated siliciclastic sediments deposited in the Mozambique Channel, at DSDP 25 Site 242. In detail, Nd isotopes may be particularly useful as they have been extensively used as tracer of deep-sea sediment source (e.g. [START_REF] Goldstein | Nd and Sr isotopic relationships in pelagic clays and ferromanganese deposits[END_REF][START_REF] Goldstein | Nd and Sr isotopic relationships in pelagic clays and ferromanganese deposits[END_REF][START_REF] Dia | Nd isotopes in Indian Ocean sediments used as a tracer of supply to the ocean and circulation paths[END_REF][START_REF] Grousset | Variations in the strontium isotope composition of seawater during the Paleocene and early Eocene from ODP Leg 208 (Walvis Ridge)[END_REF][START_REF] Grousset | Neodymium isotopes as tracers in marine sediments and aerosols: North Atlantic[END_REF][START_REF] Mourlot | Geochemical Evidence for Large-Scale Drainage Reorganization in Northwest Africa During the Cretaceous[END_REF]Revel et al., 1996a,b). Furthermore, present-day sediments deposited in the Mozambique Channel and basin have contrasting Nd isotopic compositions (Fig. 1). Indeed, sediments entering the Mozambique Channel from the North are characterized by input of geologically-young material, which results in ƐNd(0) values close to -11.2 (van der [START_REF] Van Der Lubbe | Neodymium isotope constraints on provenance, dispersal, and climate-driven supply of Zambezi sediments along the Mozambique Margin during the past ∼45,000 years[END_REF], whereas sediments deposited southward in the Mozambique Basin by the Mozambique Current are characterized by lower ƐNd(0) values (-15.5, Franzese et al., 2006) due to contributions from relatively older source rock areas by the Zambezi river (Fig. 1).

The goal of this study is to determine the provenance of siliciclastic sediments deposited in the Mozambique Channel, since the late Eocene based on the major and trace element concentrations and Sr-Nd isotopic data of thirty-six clay samples of clay-rich sediments from the DSDP 25 Site 242 (Fig. 1). Determining the provenance of these sediments will provide new constraints on the geographical source of the sediments deposited in the Mozambique Channel and how long-term geological processes (drainage reorganization, tectonics of the East African Rift) may have controlled the sediments deposited by the Mozambique Current.

Geological settings and potential sediment sources

Geological settings

The Deep Sea Drilling Project (DSDP) 25 Site 242 was drilled in 1972 and is located on the eastern flank of the Davie Ridge [START_REF] Simpson | Initial Reports of the Deep Sea Drilling Project, 25[END_REF] in the Mozambique Channel at 2275 m water depth. Site 242 is intermittently cored to 676 m depth providing late Eocene to Holocene sediments.

The Mozambique Channel is a broad trough bounded to the West by the Mozambique continental slope and to the East by the Madagascar continental slope (Fig. 1). It hosts the inner part of the Mozambique deep-sea fan and associated feeding canyons, the west-east Zambezi Valley, and the north-south Serpa Pinto Valley (Droz and [START_REF] Dia | Nd isotopes in Indian Ocean sediments used as a tracer of supply to the ocean and circulation paths[END_REF][START_REF] Kolla | Morphology and Quaternary sedimentation of the Mozambique Fan and environs, southwestern Indian Oceans*[END_REF]. The Mozambique Channel is structurally partitioned by the asymmetric N-S trending Davie Ridge (Fig. 1). The Davie Ridge often referred to as the Davie Fracture Zone (DFZ) is a shear zone that developed during the southerly movement of East Gondwana between the middle Jurassic drift and the early Cretaceous [START_REF] Franke | The offshore East African Rift System: Structural framework at the toe of a juvenile rift[END_REF][START_REF] Mahanjane | The Davie Fracture Zone and adjacent basins in the offshore Mozambique Margin -A new insights for the hydrocarbon potential[END_REF][START_REF] Mougenot | Seaward Extension of the East-African Rift[END_REF]. During its active phase, the DFZ experienced pure strike-slip movement [START_REF] Mahanjane | The Davie Fracture Zone and adjacent basins in the offshore Mozambique Margin -A new insights for the hydrocarbon potential[END_REF]. Since the Oligocene, southerly extension of the DFZ has been related to the East African Rifting System [START_REF] Deville | Active fault system across the oceanic lithosphere of the Mozambique Channel: Implications for the Nubia-Somalia southern plate boundary[END_REF][START_REF] Franke | The offshore East African Rift System: Structural framework at the toe of a juvenile rift[END_REF][START_REF] Mahanjane | The Davie Fracture Zone and adjacent basins in the offshore Mozambique Margin -A new insights for the hydrocarbon potential[END_REF].

The inner Mozambique Fan (also termed upper fan) is characterized by two main feeding paths that have been successively dominant [START_REF] Dia | Nd isotopes in Indian Ocean sediments used as a tracer of supply to the ocean and circulation paths[END_REF]. From the Oligocene to early Miocene, the inner fan was supplied by north Mozambique terrigenous sediments through the north-south Serpa Pinto Valley. In contrast since the middle Miocene, the inner fan is mainly fed by sediments transported by the Zambezi river through the west-east Zambezi Valley (Droz and [START_REF] Dia | Nd isotopes in Indian Ocean sediments used as a tracer of supply to the ocean and circulation paths[END_REF]. This change in sedimentary source was a consequence of a graben formation along the Davie Ridge that may have led to the abandonment of the Serpa Pinto Valley (Droz and [START_REF] Dia | Nd isotopes in Indian Ocean sediments used as a tracer of supply to the ocean and circulation paths[END_REF]. Estimates of the Zambezi sediment flux to the Indian Ocean indicate that there were two periods of elevated sedimentary flux in the Cenozoic: i) during Oligocene times (34-24 Ma) as a response of rapid regional uplift of Southern Africa and ii) from late Miocene times (~10 Ma) to present-day due to a doubling of the size of the Zambezi catchment during the Pliocene, respectively [START_REF] Walford | Solid sediment load history of the Zambezi Delta[END_REF].

Modern and past oceanic circulation along the Mozambique Channel

The Mozambique Current (MC, Fig. 1) is the southern extent of the Northeast Madagascar Current (NEMC, Fig. 1), which corresponds to the northern branch of the South Equatorial Current (SEC, Fig. 1). The Mozambique Current is responsible for the strong, net southward flow along the Mozambique Channel [START_REF] Ridderinkhof | Seasonal and interannual variability in the Mozambique Channel from moored current observations[END_REF]. The flow through the Mozambique Channel occurs through the passage of large anticyclonic eddies [START_REF] Ridderinkhof | Seasonal and interannual variability in the Mozambique Channel from moored current observations[END_REF]. Northward flowing bottom currents transporting North Atlantic Deep Water and Antarctic Intermediate Water masses are found at depths below 2000 m [START_REF] Collins | First dedicated hydrographic survey of the Comoros Basin[END_REF]. Annual mean velocities of the southward flow decrease progressively in the upper 1500 m of the water column within the Mozambique Channel (de Ruijter [START_REF] De Ruijter Wilhelmus | Observations of the flow in the Mozambique Channel[END_REF][START_REF] Ullgren | The hydrography of the Mozambique Channel from six years of continuous temperature, salinity, and velocity observations[END_REF].

Based on the fact that the gemorphology of the Zambezi deep-sea fan evolved from lobated to elongated during the Miocene, [START_REF] Walford | Solid sediment load history of the Zambezi Delta[END_REF] proposed that the strong southward Mozambique Current was established in the early Miocene (~24 Ma). Before the early Miocene, there was no "strong" influence of a north-south current on sediment distribution [START_REF] Walford | Solid sediment load history of the Zambezi Delta[END_REF]. Based on detailed seismic stratigraphic analyses, a similar early Miocene onset age for the intensification of the Mozambique Current is proposed by [START_REF] Preu | Evidence for current-controlled sedimentation along the southern Mozambique continental margin since Early Miocene times[END_REF]. In contrast, several late Cretaceous currentcontrolled deposits influenced by north -south current in the Mozambique Basin were associated with the identification of late Cretaceous contourite deposits in the Somali Basin thus suggesting that a southward coast-parallel current originating from or North of the Somali Basin flowed into and through the Mozambique Channel in late Cretaceous times [START_REF] Castelino | Anomalous bathymetry and palaeobathymetric models of the Mozambique Basin and Riiser Larsen Sea[END_REF][START_REF] Castelino | Mesozoic and Early Cenozoic sediment influx and morphology of the Mozambique Basin[END_REF]. 1). Hence, sediments potentially transported by this near-bottom current may receive detrital input from southeastern African rivers draining the Archean Zimbabwe craton, the Mesoproterozoic Southern Irumide belt, Phanerozoic sedimentary rocks and volcanic deposits of the Karoo supergroup. These sedimentary end-members might be best represented by the Limpopo and Zambezi rivers (see Fig. 1A for localization), which are the largest single sediment contributors to the southwestern Indian Ocean. In addition to these rivers, one possible endmember could be the Congo river as it might have discharged into the Indian Ocean via the Rufiji Delta, located in Tanzania (northward the study area, see Fig. 1A for location), prior to the uplift of the East African rift system during the Eocene-Oligocene [START_REF] Stankiewicz | A proposed drainage evolution model for Central Africa-Did the Congo flow east?[END_REF]. To constrain the Congo endmember, we calculated the mean ƐNd(0) values and Nd concentrations of the KZR-23 core sediments reported in [START_REF] Bayon | The roles of climate and human landuse in the late Holocene rainforest crisis of Central Africa[END_REF]. This gives a ƐNd(0) value of -15.6 and Nd concentration of 23.5 ppm. To characterize the Limpopo and Zambezi river sediments, volcanic rocks from the Comoros and Mayotte islands and sediments deposited on the Mozambique margin, we have compiled 142 published Sr and Nd isotope data (supporting information Table S1 [START_REF] Deniel | Geochemical and isotopic (Sr, Nd, Pb) evidence for plume-lithosphere interactions in the genesis of Grande Comore magmas (Indian Ocean)[END_REF][START_REF] Garzanti | Provenance versus weathering control on the composition of tropical river mud (southern Africa)[END_REF][START_REF] Pelleter | Melilite-bearing lavas in Mayotte (France): An insight into the mantle source below the Comores[END_REF][START_REF] Tucker | U-Pb Geochronology and Isotope Geochemistry of the Archean and Proterozoic Rocks of North-Central Madagascar[END_REF][START_REF] Van Der Lubbe | Neodymium isotope constraints on provenance, dispersal, and climate-driven supply of Zambezi sediments along the Mozambique Margin during the past ∼45,000 years[END_REF]. Based on this compilation, there is a quite distinct average ƐNd(0) values on modern sedimentary input if considered samples are from the Limpopo ) and upstream Zambezi (-12.4, S.D.: 4.0) river sediments, as well as from the Comoros (2.3, S.D.:1.5) and Mayotte (4.1, S.D.:0.8) volcanic rocks. In comparison, modern Mozambique Channel sediments yield ƐNd(0) values range between -17.7 and -11.2 (mean value: -15.5, S.D.:1.5), which encompasses the average ɛNd(0) value for modern Zambezi shelf surface clay (-16.7; 1σ ± 0.6, n = 5) and, hence, modern Zambezi suspension load [START_REF] Van Der Lubbe | Neodymium isotope constraints on provenance, dispersal, and climate-driven supply of Zambezi sediments along the Mozambique Margin during the past ∼45,000 years[END_REF]. This average value is lower than the ɛNd(0) values of upstream Zambezi river sediments measured by [START_REF] Garzanti | Provenance versus weathering control on the composition of tropical river mud (southern Africa)[END_REF], thus indicating that the Zambezi suspended load also receives contributions from old Zimbabwe and Mozambique belt cratonic terrains. Sediments from the Limpopo (0.737850, S.D.: 0.024686) and Zambezi (0.7182750, S.D.: 0.010343) river sediments, and Comoros (0.703538, S.D.: 0.000272) and Mayotte (0.703351, S.D.: 0.000130) volcanics also present distinct 87 Sr/ 86 Sr isotopic compositions. The Archean Madagascar terranes have a mean ƐNd(0) value and 87 Sr/ 86 Sr isotopic composition of -22.6 (S.D.:8.7) and 0.716081, (S.D.:0.014705), respectively (Table S1). Holocene sediments deposited in a deep-sea interfluve proximal to the mouths of major northwestern Madagascan rivers yield a mean ƐNd(0) of -19.5, S.D.: 0.3 (Table S1, [START_REF] Fontanier | Are deep-sea ecosystems surrounding Madagascar threatened by land-use or climate change? Deep[END_REF].

Potential sources of sediments deposited in the Mozambique

Materials and Methods

Sampling

Thirty-six pelagic and hemipelagic sediments were sampled from DSDP leg 25 Site 242 (Table 1).

The age of the samples has been determined based on nanoplankton zonation and planktonic foraminifera determination [START_REF] Simpson | Initial Reports of the Deep Sea Drilling Project, 25[END_REF]. The samples range from late Eocene to Quaternary (Table 1). Details regarding the lithology, mineralogy and biostratigraphy of the analyzed samples can be found in the Shipboard Scientific Party Site report [START_REF] Simpson | Initial Reports of the Deep Sea Drilling Project, 25[END_REF].

3.2 Major and trace elements and Sr-Nd isotopes

Sample preparation

Each bulk sample was gently crushed in an agate mortar. About 3 g of the crushed sediment were placed into 50-ml centrifuge tubes for sequential leaching to remove the non-terrigenous sedimentary components following the method of [START_REF] Bayon | An improved method for extracting marine sediment fractions and its application to Sr and Nd isotopic analysis[END_REF]. Three different solutions composed of 5% acetic acid, 15% acetic acid and hydroxylamine hydrochloride (0.05 M) and hydrogen peroxide (H2O2, 5%) were then added to remove the carbonates, Fe-Mn oxides and organic carbon, respectively. After the removal of non-terrigenous components, the residual fractions were cleaned with ultrapure water (MQ-H2O, 18 MΩ). Clayey (<2 μm) and silty (2-63 μm) fractions were then separated by centrifugation in two steps. First, 25 ml of MQ-H2O were added to the detrital residues in the tubes, shaken vigorously, and then centrifuged for 2 min at 1000 rpm (133 g). The clayrich supernatants were immediately transferred into new 50 ml centrifuge tubes. Another 25 ml of MQ-H2O was added to silt-rich detrital residues, mixed thoroughly again, centrifuged for 2.5 min at 800 rpm (85 g), and transferred into corresponding centrifuge tubes. Finally, clay-size fractions were collected after decantation (48 hours) and centrifugation at 3500 rpm (1630 g) from the residual detrital material using low-speed centrifugation [START_REF] Bayon | Rare earth elements and neodymium isotopes in world river sediments revisited[END_REF]. These clay-size fractions were then analyzed for their major and trace element concentrations and their Sr-Nd isotopic compositions.

Major and trace element analyses

The major and trace element concentrations of the clay-size fractions were measured at the Service d'Analyse des Roches et Minéraux (SARM, INSU facility, Vandoeuvre-Les-Nancy, France) by ICP-OES (Na, Mg, K, Ca, Sc, Ti, Mn, Fe, Al, Si and P) and ICP-MS (Rb, Cs, Ba, Sr, Th, U, Y, Zr, Nb, Hf, Cr, V, Co, Cu, Ni, Zn, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu and Ta ) after alkali fusion. Analytical details are available at http://helium.crpg.cnrs-nancy.fr/SARM/ and in Carignan et al. (2001). Uncertainties are lower than 5% for elements measured by ICP-OES, and lower than 10% for elements measured by ICP-MS (see supplementary material Table S2).

Sr-Nd isotopic compositions

Among the samples analyzed for Sr and Nd isotopes, twenty-one were analyzed at the Geochronology Laboratory of the University of Brasília (Geochronos) and nine at the Geosciences Environment Toulouse (GET) in France.

At GET, about 100 mg of the leached detrital residue fractions were accurately weighed into cleaned Savillex PFA vials prior to digestion at elevated temperatures in the GET clean room. Organic matter was first oxidized by hydrogen peroxide (H2O2) for 24 hours at ambient temperature, and then digested in HNO3 for 24 hours at 80°C followed by HF-HNO3 for 24 hours at 80°C, and, finally digested in HCl+HNO3 for 24 hours at 115°C. Blank tests were performed to estimate the level of contamination induced by the acid digestion, but it was found to be negligible. Aliquots containing about 1000 ng of Sr and Nd were loaded into the ion exchange columns. Sr and Nd were separated using the Sr-SPEC, TRU-SPEC and LN-SPEC resins Eichrom. Nd and Sr isotopic ratios were measured using a Finnigan Mat 261 thermal ionization mass spectrometer and a Triton Thermal Ionization Mass Spectrometer (TIMS) in dynamic mode. During the Nd runs, a 146Nd/144Nd ratio of 0.7219 was used to correct the signal for mass fractionation. For each sample, checks were made for the absence of samarium (Sm). The accuracy of the measurements was estimated on the La Jolla standard. Repeated analyses of the La Jolla standard gave a 143 Nd/ 144 Nd ratio of 0.511867 ± 0.000018 (2 S.D, n = 12) in agreement with the recommended value of 0.511858 [START_REF] Lugmair | Samarium-146 in the Early Solar System: Evidence from Neodymium in the Allende Meteorite[END_REF]. During the Sr runs, 86 Sr/ 88 Sr = 0.1194 was used to correct the signal for mass fractionation. The accuracy of the 87 Sr/ 86 Sr measurements was checked against the NBS 987 standard (= 0.710240) [START_REF] Grousset | Variations in the strontium isotope composition of seawater during the Paleocene and early Eocene from ODP Leg 208 (Walvis Ridge)[END_REF]. Repeated analyses of the NBS 987 standard gave an 87 Sr/ 86 Sr ratio of 0.710231 ± 0.000032 (2SD, n = 15) in agreement with the recommended value of [START_REF] Grousset | Variations in the strontium isotope composition of seawater during the Paleocene and early Eocene from ODP Leg 208 (Walvis Ridge)[END_REF] therefore no instrumental bias needs to be taken into account. Total blanks (acid digestion plus column chemistry) for Nd and Sr were checked by ICP-MS and found to be negligible (<1 per mil) compared to the Nd and Sr amounts loaded onto the columns.

At the Geochronos Lab of the Geosciences Institute of the Universidade de Brasília, 20-40 mg aliquots of the sediments were digested under clean laboratory conditions in two stages using concentrated HF-HNO3 and 6 N HCl on a hot plate. The Nd were separated using chromatographic columns, including AG 50W-X8 cation exchange resin for Sr and Rare Earth Elements (REEs).

Neodymium was further isolated from the REE fraction using a second AG 50-X2 cation-exchange resin. Neodymium was loaded on double rhenium filaments with H3PO4 (0.1 M) and measured as a metal (Nd+) [START_REF] Gioia | The Sm-Nd isotopic method in the geochronology laboratory of the University of Brasília[END_REF]. All of these analyses were performed on a TIMS (ThermoFisher, Triton).

The measured 143 Nd/ 144 Ndsample ratios are expressed in epsilon notation as the fractional deviation in parts per 10 4 (units) from 143 Nd/ 144 Nd value of in the Chondritic Uniform Reservoir (CHUR). This notation is defined as:

εNd(t) = [(143Nd/144Nd)sample(t) /(143Nd/144Nd)CHUR(t) - 1] × 104
where t indicates the time at which εNd is calculated. Here, no time correction is applied (t = 0) and the 143 Nd/ 144 NdCHUR(0) = 0.512638 [START_REF] Jacobsen | Sm-Nd isotopic evolution of chondrites[END_REF].

Results

Major and trace element concentrations and Sr-Nd isotopic compositions of samples analyzed in this study are reported in Table 2 andTable 3, respectively. Table 4 reports the mean values and associated standard deviation of elemental ratios and isotopic composition for each age period. [START_REF] Taylor | The continental crust: Its composition and evolution[END_REF]. Other elemental concentrations are close to PAAS values.

Four samples (3R3W, 6R3W, 14R3W, 17R1W) show slight enrichment in CaO and Sr against PAAS that might be due to incomplete removal of marine carbonates. No apparent trend of major depletion or enrichment in elemental concentration is recorded through time.

It might be possible to assess the degree of source-area weathering and subsequently paleoweathering conditions of ancient sediments using the Chemical Index of Alteration (CIA) (Nesbitt and Young, 1982;Fedo et al., 1995) (Table 2). This index measures the weathering intensity of feldspars relative to unaltered protoliths, and is defined as: CIA = [Al2O3/(Al2O3+CaO*+Na2O+K2O)]×100 (in molar proportions), where CaO* represents the CaO content in the silicate fraction. CIA values for unaltered plagioclase and K-feldspars typical of unaltered upper crustal rocks are approximately equal to 50, whereas higher CIA values represent higher degrees of weathering. For comparison, the CIA value of the PAAS standard is equal to 67 [START_REF] Taylor | The continental crust: Its composition and evolution[END_REF].

As aforementioned, four samples enriched in CaO, probably due to incomplete removal of marine carbonates, have anomalous low CIA values (between 44 and 64, Table 2). The remaining DSDP samples yield higher CIA values (72 to 84). There is a slight increase in CIA values from the late Eocene (mean ~72 ± 4) to the late Oligocene (mean ~78 ± 1). The CIA values from sample younger than late Oligocene are comparable. The Al/Si atomic ratio of analyzed DSDP samples range from 0.38 to 0.54 (Table 2). The analyzed DSDP site samples have slightly higher Cr/Th ratios (7.7 to 13.7) and lower Th/Sc ratios (0.50 to 0.74) than PAAS (Table 2). There is no apparent variation of the Cr/Th ratios as a function of the age of the sample (Table 2). There is a slight decrease of the mean Th/Sc ratio with the age.

Rare Earth Elements (REE)

The DSDP samples have comparable REE patterns with flat Light and Middle REE and depletion in Heavy REE (HREE) against PAAS (Fig. 3). To facilitate comparisons with sediments derived from basic or felsic sources [START_REF] Cullers | The geochemistry of shales, siltstones and sandstones of Pennsylvanian Permian age, Colorado, USA: implications for provenance and metamorphic studies[END_REF] and the PAAS [START_REF] Taylor | The continental crust: Its composition and evolution[END_REF], the Eu anomaly is calculated with respect to chondrites: Eu/Eu* = EuN/(SmN × GdN) 1/2 where N refers to the chondrite-normalized concentration value. The Eu/Eu* ratios of DSDP samples are slightly higher (0.63-0.72) to that of the PAAS standard (i.e., Eu/Eu* = 0.57 ± 0.02, [START_REF] Pourmand | A novel extraction chromatography and MC-ICP-MS technique for rapid analysis of REE, Sc and Y: Revising CI-chondrite and Post-Archean Australian Shale (PAAS) abundances[END_REF]. There is a slight increase of the mean Eu/Eu* ratio in DSDP samples from the late Eocene to the late Miocene (Fig. 3). The Cerium anomaly (ΩCe) normalized to PAAS is calculated following De Baar et al. (1985): ΩCe = 2 × (Cesample/CePAAS) / [(Lasample/LaPAAS) + (Prsample/PrPAAS)], where Xsample is the concentration of samples and XPAAS refers to the concentrations of the PAAS standard [START_REF] Pourmand | A novel extraction chromatography and MC-ICP-MS technique for rapid analysis of REE, Sc and Y: Revising CI-chondrite and Post-Archean Australian Shale (PAAS) abundances[END_REF]. The analyzed Ce anomalies display a narrow range of values (0.90-1.02) close to the PAAS standard (i.e., ΩCe = 1).

Sr-Nd isotopes

Overall, the 87 Sr/ 86 Sr ratios of DSDP samples show a slight decrease from the late Eocene (mean ~ 0.719626 ± 0.001305, n=5) and the early Oligocene (mean ~ 0.72065 ± 0.004375, n=6) to the Quaternary (mean ~ 0.715576 ± 0.000685, n=2). With the exception of one Quaternary sample (1R4W) and one late Pliocene sample (2R3W), all DSDP samples show an overall decrease in ƐNd(0) values from the late Eocene to the Quaternary (from ~-14.1 to -11.8).

Discussion

Provenance of Cenozoic sediments

The REE contents, Eu anomalies, elemental ratios (Cr/Th and Th/Sc) and Sr-Nd isotopic compositions of sedimentary rocks have been proven to be useful tools for determining the provenance of sediments [START_REF] Mclennan | Geochemical approaches to sedimentation, provenance, and tectonics[END_REF]. For instance, high Eu anomalies and Th/Sc and low Cr/Th are characteristic of felsic and more highly differentiated source rocks, whereas high Cr/Th and low Eu anomalies and Th/Sc suggest more mafic and less differentiated source rocks [START_REF] Cullers | The geochemistry of shales, siltstones and sandstones of Pennsylvanian Permian age, Colorado, USA: implications for provenance and metamorphic studies[END_REF][START_REF] Mclennan | Geochemical approaches to sedimentation, provenance, and tectonics[END_REF]. However, before drawing conclusions on provenance, the effects of chemical weathering and marine authigenesis should be carefully assessed as these processes may control the REE content and radiogenic isotope composition of marine sediments. The absence of any correlation (i.e. r>= 0.75) of CIA and Al/Si with REE content, Eu/Eu*, Cr/Th, Th/Sc, 87 Sr/ 86 Sr isotopic compositions and ƐNd(0) suggests that chemical weathering has not modified these provenance proxies. Any influence from carbonates, Fe-Mn oxides or organic matter formed under marine conditions should have been removed by the sequential carbonate dissolution and leaching steps. Furthermore, all the analyzed DSDP samples have Ce anomalies higher than or equal to 0.90 and show LREE enrichment and HREE depletions against PAAS. As the REE patterns of authigenic smectites formed in deep-water environments are normally characterized by LREE depletion, HREE enrichment and strong negative Ce anomalies (ΩCe < 0.50, De [START_REF] De Baar | Rare earth elements in the Pacific and Atlantic Oceans[END_REF] typical of seawater [START_REF] Piper | Rare earth elements in ferromanganese nodules and other marine phases[END_REF], this suggests that, even if authigenic smectites were incorporated during early diagenetic processes, its proportion was much less than the detrital fraction.

Slight increase of Eu/Eu*, Cr/Th ratios, ƐNd(0) values associated with slight decrease in Sr isotopic composition and Th/Sc ratios from late Eocene to Quaternary point to slight input of more "basic" sensu [START_REF] Cullers | The geochemistry of shales, siltstones and sandstones of Pennsylvanian Permian age, Colorado, USA: implications for provenance and metamorphic studies[END_REF], less differentiated and younger detritus to the DSDP 25 Site 242 and DFZ through time (Figs 4 and5). The late Eocene samples have the highest ƐNd(0) values of the analyzed samples (-14.1 ± 0.5, n=4). They have ƐNd(0) values significantly higher than those of Madagascar Archean terranes (-22.6 ± 4.4, n=15, Table S1, Tucker et al., 1999), Holocene sediments deposited by major northwestern Madagascan rivers (-19.5 ± 0.2, n=14, Table S1, [START_REF] Fontanier | Are deep-sea ecosystems surrounding Madagascar threatened by land-use or climate change? Deep[END_REF] and Limpopo River sediments (-26.2 ± 3.0, n=8, Table S1, [START_REF] Garzanti | Provenance versus weathering control on the composition of tropical river mud (southern Africa)[END_REF], hence ruling out Zimbabwe cratonic or Madagascar provenance as the main source of these sediments. In addition, the late Eocene DSDP sediments have mean ƐNd(0) values close to those which have been deposited at 1329 m water depth to the North of the Zambezi river during the past ~45,000 years (ƐNd(0) -14.1 ± 0.2, n = 52, Table S1, van der Lubbe et al. 2016) which may signify that they are sourced by paleo-rivers that drained similar terranes. This may indicate they were drained by the paleo-Zambezi river assuming that the late Eocene paleodrainage drained proportionally similar terranes as today.

Alternatively, the late Eocene sediments could have been sourced by the Paleo Congo river as it might have discharged into the Indian Ocean prior to the uplift of the East African rift system during the Eocene-Oligocene [START_REF] Stankiewicz | A proposed drainage evolution model for Central Africa-Did the Congo flow east?[END_REF]. When compared with ƐNd( 0 The relative contribution of South Africa (Zambezi/Congo) and NEMC endmembers can be calculated using the following equations:

( ) ( ) NEMC SeA DSDP Nd X X Nd Nd ) 0 ( ) 0 ( ) 0 ( ) 1 ( * ) ( ε ε ε × - + = (1)
where X is the relative proportion of Nd delivered by the Southeast Africa (SeA) endmember in the sediment core sample. Alternatively, the late Eocene-early Oligocene sediments could have been sourced by a paleoriver draining similar terranes as the Zambezi. One possible candidate could be the Paleo Congo river which might have discharged into the Indian Ocean via the Rufiji Delta, located in Tanzania (see Fig. 1A), prior to the uplift of the East African rift system during the Eocene-Oligocene [START_REF] Stankiewicz | A proposed drainage evolution model for Central Africa-Did the Congo flow east?[END_REF]. In this scenario, the thick early Eocene-early Miocene slope and basin fan sedimentary The DFZ is thought to have experienced a southerly extension related to East African Rifting System since the Oligocene [START_REF] Deville | Active fault system across the oceanic lithosphere of the Mozambique Channel: Implications for the Nubia-Somalia southern plate boundary[END_REF][START_REF] Franke | The offshore East African Rift System: Structural framework at the toe of a juvenile rift[END_REF][START_REF] Mahanjane | The Davie Fracture Zone and adjacent basins in the offshore Mozambique Margin -A new insights for the hydrocarbon potential[END_REF][START_REF] Mougenot | Seaward Extension of the East-African Rift[END_REF]. This extension coincides with a period of an elevated sediment flux during Oligocene times (34-24 Ma) in the Zambezi deep-sea fan as a response of rapid regional uplift of Southern Africa [START_REF] Walford | Solid sediment load history of the Zambezi Delta[END_REF][START_REF] Baby | Uplift history of a transform continental margin revealed by the stratigraphic record: The case of the Agulhas transform margin along the Southern African Plateau[END_REF] that may explain the strong contribution of Southeast African detritus to DSDP 25 Site 242 sediments. This is in agreement with the increase in mass accumulation rate at DSDP 25 site 242 between the late Oligocene and middle Miocene (14 to 23 m/m.y., [START_REF] Simpson | Initial Reports of the Deep Sea Drilling Project, 25[END_REF] when compared with those of the late Eocene-early Oligocene period (Fig. 5). In the middle Miocene, graben formation in the DFZ possibly led to the abandonment of the NS Serpa Pinto

Valley and in turn to the export of Zambezi sediments to the Mozambique Channel through west-east

Zambezi Valley (Droz and [START_REF] Dia | Nd isotopes in Indian Ocean sediments used as a tracer of supply to the ocean and circulation paths[END_REF]. This renewed tectonic activity in the DFZ may have promoted the formation of a barrier preventing the arrival of Zambezi sediments to DSDP 25 Site 242 location, which would explain the decrease in Southeast African contribution between the early and middle Miocene (from ~51 to ~23%). Alternatively, this reduction can also be explained by strengthening of the southward flowing Mozambique Current. The initiation of the southward Mozambique Current and its effect on sediment dispersion in the Mozambique Channel are controverted. Recognition of late Cretaceous contourites deposits in the Somali Basin [START_REF] Coffin | Crustal structure in the Western Somali Basin[END_REF]) associated with identification of late Cretaceous north to south current-controlled deposits in the Mozambique Basin [START_REF] Castelino | Mesozoic and Early Cenozoic sediment influx and morphology of the Mozambique Basin[END_REF] have been interpreted to document the existence of southward coast-parallel current that was flowing into and through the Mozambique Channel in late Cretaceous times [START_REF] Castelino | Mesozoic and Early Cenozoic sediment influx and morphology of the Mozambique Basin[END_REF]. In contrast, the morphology of the Zambezi deep-sea fan changed from lobate to elongate during the Miocene, which suggests that, there is no "strong" influence of a southward flowing current on sediment distribution in the Mozambique Channel before the early Miocene [START_REF] Walford | Solid sediment load history of the Zambezi Delta[END_REF]. Rather, these authors proposed that the southward Mozambique Current was established in the early Miocene [START_REF] Walford | Solid sediment load history of the Zambezi Delta[END_REF]. This early Miocene age for the presence of the Mozambique Current is also confirmed by the identification of plastered drift sequences south of the Mozambique Channel along the continental margin of Mozambique off the Limpopo River [START_REF] Preu | Evidence for current-controlled sedimentation along the southern Mozambique continental margin since Early Miocene times[END_REF]. As there is no published evidence for change in drainage configuration of the Zambezi catchment, we argue that the drop in Southeast African contribution between the early and middle Miocene could be explained by a combination of uplift of the DFZ and/or strengthening of the Mozambique Current.

The late Pliocene-Quaternary period is marked by a large spread in ƐNd( 0 the Pliocene [START_REF] Walford | Solid sediment load history of the Zambezi Delta[END_REF]. This could explain the strong Southeast African contribution for late Pliocene 2R3W and Quaternary 1R4W samples. However, it cannot explain the low Southeast African contributions for other analyzed samples (Table 3 and Fig. 5). Alternatively, the low Southeast African contribution for other late Pliocene-Quaternary sediments (Table 3) could be explained by values in the late Pliocene-Quaternary is interpreted to be caused by glacial-interglacial cycles with glacial lowstand favoring higher Zambezi contribution and lower ƐNd(0) values and interglacial highstand promoting lower Zambezi contribution and higher ƐNd(0) values. Hence, these suggest that the modern dispersion pattern of fine-grained sediments within the Mozambique Channel is no younger than the late Pliocene. S2).

The main events with their duration affecting the studied area are also indicated. References are as follow:

(1) [START_REF] Walford | Solid sediment load history of the Zambezi Delta[END_REF], (2) Droz and [START_REF] Dia | Nd isotopes in Indian Ocean sediments used as a tracer of supply to the ocean and circulation paths[END_REF], (3) Mahanjane ( 2014), (4) [START_REF] Baby | Uplift history of a transform continental margin revealed by the stratigraphic record: The case of the Agulhas transform margin along the Southern African Plateau[END_REF]. 3). The lengths of the horizontal bar for the Southeast contribution correspond to the sum of the Nd concentration analytical error (i.e 15%, see supplementary material Table S2) plus the % of the Nd isotopic composition 2σ analytical errors with respect to the measured Nd isotopic composition (see Table 3). The main events with their duration affecting the studied area are also indicated. References are as follow: (1) Walford et al. 

  Channel The Cenozoic fine-grained sediments deposited at DSDP 25 Site 242 are likely deposited by southward and northward paleo-oceanic currents and originated from by rivers draining the African continent and Madagascar. Southward paleo-oceanic current may have similar direction as the modern Mozambique Current and hence transported sediments may have similar composition. As the NEMC approaches the African coast entering the Mozambique Channel to feed into the Mozambique Current, it may receive sediments from: 1) African rivers draining the Neoproterozoic Mozambique Belt and younger volcanic and sedimentary deposits, 2) rivers of NW Madagascar that drain Paleozoic to Quaternary sedimentary rocks and Cenozoic volcanic rocks and 3) volcanic rocks from the Comoros and Mayotte island (van der Lubbe et al., 2016). A present-day surface sediment sampled close to the DSDP 25 Site 242 leg yields an ƐNd(0) value of -11.2 (van der Lubbe et al., 2016, Fig. 1), and may be considered as representative of sediments transported by the NEMC and deposited in the Mozambique Channel by the Mozambique Current. Northward paleo-undercurrent may follow a reverse trajectory to that of the presentday Agulhas Current (AC in Fig.

4. 1

 1 Major elements, Large-Ion Lithophile Elements (LILE), High Field Strength Elements (HFSE) and Trace Transition Elements (TTE) The elemental concentrations of major elements, Large-Ion Lithophile Elements (LILE), High Field Strength Elements (HFSE) and Trace Transition Elements (TTE) of samples normalized to the Post Archean Australian Shales (PAAS) concentration are shown in Fig. 2. As a whole, the elemental composition of the analyzed DSDP samples is rather uniform. They show depletions in SiO2, MnO, K2O, Cs, Sr, U, Zr and Hf against PAAS, values which are representative of the upper continental crust composition

  ) values of the late Eocene DSDP 25 site 242, Holocene muds of the Congo fan have ƐNd(0) values slightly lower (-15.6 ± 0.1 1 S.D.; (Bayon et al., 2019)) than those of the late Eocene-Oligocene. Three late Pliocene to Quaternary samples out of five have ƐNd(0) values similar to that of the northernmost present-day surface sediments deposited on the Davie Ridge (ƐNd(0) = -11.2, van der Lubbe et al., 2016). Furthermore, the late Eocene to early Oligocene samples have ƐNd(0) values similar to those of the Zambezi and present-day surface sediments situated west to the DFZ and DSDP 25 Site 242 (i.e. ƐNd(0) = -14.4, van der Lubbe et al. 2016, Fig. 1). The high radiogenic ƐNd(0) value of the lower part of the DSDP core is interpreted to reflect mixing between low Nd radiogenic detritus originated from the Paleo Zambezi or the Paleo Congo rivers and high radiogenic detritus coming from the north and transported by the NEMC (van der Lubbe et al., 2016). Potential sources that could explain the contribution of high radiogenic Nd detritus to the NEMC include 1) the Lurio and Rovuma Rivers that drain the Neoproterozoic Mozambique Belt and geologically younger volcanic and sedimentary deposits, and 2) Cenozoic volcanic rocks of the Comoros and Mayotte islands. At present, it is impossible to further distinguish between these two potential sources, because there is no published Nd isotopic compositions of sediments from Lurio and Rovuma to the best of our knowledge. Whatever these contributors may be, we interpret the high radiogenic ƐNd(0) values of the youngest Quaternary DSDP sample (1R2W) analyzed in this study and the northernmost sediment deposited in the Mozambique Channel analyzed by van der Lubbe et al. (2016) as representative of sediments deposited by the NEMC before being mixed with Paleo Zambezi or Paleo Congo river detritus.Together with the ƐNd(0) values, Eu/Eu* and Cr/Th ratios also increase, whereas the 87 Sr/ 86 Sr and Th/Sc ratios decrease from the late Eocene to the Quaternary (Figs4 and 5). These trends may be interpreted to reflect an increasing contribution of NEMC transported suspended material and/or lowering contributions of Zambezi or Congo suspended load trough time. In this scenario, using a simple mixing equation (1), we can calculate the relative contribution of the Zambezi/Paleo Congo and NEMC material in each sediment DSDP 25 site 242 sample.Unfortunately, there is no Nd concentration available for the study of van der Lubbe et al.(2016) to better constrain the NEMC and Paleo Zambezi/Paleo Congo (termed hereafter Southeast Africa) endmembers. We assume that the NEMC Nd isotopic composition and concentration endmember is represented by the youngest Quaternary sample (1R2W) analyzed in this study. To constrain the Southeast Africa endmember, we used the Nd isotopic composition and concentration of the VM19-214 sample analyzed by[START_REF] Franzese | Reduced Agulhas Leakage during the Last Glacial Maximum inferred from an integrated provenance and flux study[END_REF], which represent the geochemical composition of sediments transported by the Mozambique Current after receiving the maximum input of Zambezi sediment. These end-members provide ƐNd(0) values of -11.8 and -15.5 and Nd concentrations of 24.8 and 33.3 ppm for the NEMC and South Africa (SeA) endmembers, respectively.

  X = MSeA x CSeA / MDSDP x CDSDP (2) With MSeA the sediment mass delivered by the Zambezi or Congo River, CSeA the Nd concentration in the sediment of the Zambezi or Congo, MDSDP the total sediment mass of the core sample and CDSDP the Nd concentration in the core sample. Furthermore, we defined FSeA as the mass fraction of the sediment in the core derived from the Zambezi or Congo rivers which is equal to the MSeA/MDSDP ratio. By combining the equations (1) and (2) we obtain the following equation: concentrations of analyzed sediments (Table 2), we can calculate the proportion of sediment originating from the Zambezi or Paleo Congo river in the Eocene-Oligocene DSDP sediments and originating from the Zambezi river in younger DSDP sediments. According to this calculation, there is an overall decrease of the Southeast African contribution from ~ 65.7% (Standard Deviation (S.D.) ~ 13.2) in the late Eocene to ~28.5% (S.D. ~ 10.0) in the early Pliocene. Additionally, there is a very strong variability in Southeast African contributions during the late Pliocene to Quaternary between virtually no contribution and up to 71.9% (Table 3 and Fig.5). These variations in the Southeast African contribution are not linear and roughly follow four steps. The oldest period between the late Eocene and early Oligocene is characterized by Southeast African contribution ⩾to 50%. The late Oligocene to early Miocene period shows general decrease in the Southeast African contribution from ~ 37.4% to 51.2%. The third period between the middle Miocene and early Pliocene has Southeast African contributions between ~23.4% and 28.5%. Finally, the youngest Pliocene-Quaternary period shows strong variations between minor Southeast African contribution (<5 %) to strong Southeast African contributions (52.8% and 71.9%).5.2 Controls on provenance variations and implications for past oceanic circulation in the Mozambique Channel At present, the fine-grained sediments deposited at the location of DSDP 25 Site 242 are expected to have very minor Zambezi contribution due to the combined presence of the Davie Ridge and the strong southward Mozambique Current that may prevent Zambezi detritus reaching the DSDP 25 Site 242 location. In addition to variation in the Mozambique Current and tectonic activity of the Davie Ridge, the variation in provenance and decrease in Zambezi contribution since the late Eocene may be also caused by drainage change and variation in riverine supply in response to tectonic and climatic change that may have affected Southeast Africa. Hence, the late Eocene to Quaternary geochemical composition of DSDP 25 Site 242 sediments can be used as an archive of how the variation of in riverine supply, drainage changes, tectonic activity of the Davie Ridge and variation in the NEMC may have controlled their provenance (Fig.5). The oldest period between the late Eocene and early Oligocene is characterized by the lowest ƐNd(0) values and strongest Southeast African contribution in the DSDP 25 site 242 samples. The onset of the modern deltaic sedimentation in the Zambezi delta is thought to occur around the Eocene-Oligocene boundary and is marked by Zambezi elevated sediment fluxes[START_REF] Walford | Solid sediment load history of the Zambezi Delta[END_REF] and the presence of a major tectonic controlled unconformity related to the second uplift phase of the South African Plateau[START_REF] Ponte | The Zambezi delta (Mozambique channel, East Africa): High resolution dating combining bio-orbital and seismic stratigraphies to determine climate (palaeoprecipitation) and tectonic controls on a passive margin[END_REF]

  rocks (termed Mega-sequence 4) deposited over much of the Tanzania and Mozambique deepwater offshore[START_REF] Mcdonough | Wheeler-transformed 2D seismic data yield fan chronostratigraphy of offshore Tanzania[END_REF] could represent the distal fan of the Paleo Congo river. This scenario cannot be excluded on the basis of the ƐNd(0) values of Congo river sediments which are slightly lower (-15.6 ± 0.1 (1 S.D.);[START_REF] Bayon | The roles of climate and human landuse in the late Holocene rainforest crisis of Central Africa[END_REF]) than those of the late Eocene-early Oligocene. In this scenario, 100% of the sediment deposited at DSDP 25 Site 242 would be transported by the NEMC and in turn this mean that the ƐNd(0) values of sediment transported by the NEMC would have changed between the early and late Oligocene. Then, the second uplift phase of the South African Plateau[START_REF] Baby | Uplift history of a transform continental margin revealed by the stratigraphic record: The case of the Agulhas transform margin along the Southern African Plateau[END_REF] which coincides with the onset of modern sedimentation in the Zambezi delta[START_REF] Ponte | The Zambezi delta (Mozambique channel, East Africa): High resolution dating combining bio-orbital and seismic stratigraphies to determine climate (palaeoprecipitation) and tectonic controls on a passive margin[END_REF] and elevated Zambezi sediment flux[START_REF] Walford | Solid sediment load history of the Zambezi Delta[END_REF] might have stopped the connection between the Paleo Congo and the Indian Ocean if it did exist. Hence concerning the potential sources for the late Eocene-early Oligocene DSDP 25 site 242 samples, both a Zambezi and a Paleo Congo source are possible. If the Paleo Congo connection with the Indian Ocean is stopped before the deposition of late Eocene-early Oligocene sediments, the low ƐNd(0) values of the DSDP 25 site 242 samples associated with low sedimentation rates at DSDP 25 Site 242 between the late Eocene and early Oligocene (3-9 m/m.y.,[START_REF] Simpson | Initial Reports of the Deep Sea Drilling Project, 25[END_REF], Fig.5) suggest very minor contribution from a paleo southward NEMC. This could be due to the absence of tectonic activity of the DFZ during the late Eocene -early Oligocene[START_REF] Deville | Active fault system across the oceanic lithosphere of the Mozambique Channel: Implications for the Nubia-Somalia southern plate boundary[END_REF][START_REF] Franke | The offshore East African Rift System: Structural framework at the toe of a juvenile rift[END_REF][START_REF] Mahanjane | The Davie Fracture Zone and adjacent basins in the offshore Mozambique Margin -A new insights for the hydrocarbon potential[END_REF][START_REF] Mougenot | Seaward Extension of the East-African Rift[END_REF], which may not have acted as a barrier to sediments coming from the South African coast to the DSDP 25 Site 242 or absence or low intensity of the NEMC which may have not been capable of transporting detritus with higher ƐNd(0) values.

  ) values and Southeast African contribution in sediments deposited at DSDP 25 Site 242. Calculated sedimentary fluxes exported by the Zambezi river to the Mozambique basin show a period of elevated flux from late Miocene times (10 Ma) to present day due to a doubling of the size of the Zambezi catchment during

  increasing tectonic activity of DFZ or increasing intensification of Mozambique Current. However, these mechanisms cannot account for the strong Southeast African contribution in samples 2R3W and 1R4W. We propose therefore that the strong ƐNd(0) variations and in turn inferred Zambezi (Southeast Africa) contributions during the late Pliocene-Quaternary are linked to the enhanced glacialinterglacial cycles.During sea-level highstand interglacial conditions, the accommodation space is increased in the delta region which increased Zambezi sediment deposition in the delta and limited the amount of Zambezi sediment delivered to the Mozambique Basin and Channel(Wiles et al., 2017). This also result in higher Nd radiogenic isotopic composition of sediments[START_REF] Van Der Lubbe | Neodymium isotope constraints on provenance, dispersal, and climate-driven supply of Zambezi sediments along the Mozambique Margin during the past ∼45,000 years[END_REF] deposited in the Mozambique Basin and Channel by the NEMC. The reverse is thought to occur during glacial sea-level lowstand regression which promote bypassing of the shelf area and activation of deepsea canyons resulting in increasing delivery of Zambezi sediments to the Mozambique Basin and Channel (Wiles et al., 2017) and lowering strength of the NEMC. These induced lower radiogenic Nd isotopic composition of sediments (van der Lubbe et al., 2016) deposited in the Mozambique basin and Channel. In this scenario, the late Pliocene 2R3W and Quaternary 1R4W would have been deposited during glacial lowstands and other analyzed samples during interglacial highstand. Our Nd isotopic data on DSDP 25 Site 242 supports an intensification of the Mozambique Current from the late Pliocene and onwards, which prevented the arrival of Zambezi fine grained sediments at DSDP 25 Site 242 during interglacial highstand and a combined effect of increasing Zambezi sediment export to Mozambique Channel and Basin and lowering in the intensity of Mozambique Current strength during glacial lowstand. Hence, these suggest that the dispersion of fine-grained sediments within the Mozambique Channel is mainly controlled by strong glacialinterglacial cycles and that it is no younger than late Pliocene. Conclusion The provenance study of late Eocene to Quaternary sediments deposited at the Davie Ridge (Mozambique Channel) at DSDP 25 Site 242 shows that they contain a mixture of detritus originating from the Zambezi or Congo river and transported from the North by the Mozambique Current. Based on variations in Nd isotopic compositions and Nd concentrations, this study infers an overall decrease of the Southeast African (Congo or Zambezi rivers) contribution from ~ 65.7% (S.D. ~ 13.2) in the late Eocene to ~1.8% (S.D.~2.5) in the late Pliocene-Quaternary. This decrease in Southeast African contributions roughly follows four steps. The oldest period between the late Eocene and early Oligocene is characterized by Southeast African contribution (Congo or Zambezi rivers) close to or superior to 50%. The late Oligocene-early Miocene period shows a first lowering of the Zambezi contribution between ~ 37.4% and 51.2%. The third period between the middle Miocene and early Pliocene has Zambezi contributions between ~23.4% and 28.5%. And finally the late Pliocene-Quaternary period shows strong variations in Zambezi contribution (0 to 4.6% and 52.8-71.9%). The causes for the low ƐNd(0) values and high Southeast African contribution between the late Eocene and the early Oligocene remain to be determined. It could record the onset of modern sedimentation in the Zambezi delta or the discharge of the Paleo Congo river in the Indian Ocean. The overall lowering in ƐNd(0) values and Zambezi contribution between the late Oligocene and the early Pliocene is thought to be due to the combined effect of increasing bathometry of the Davie Ridge and onset and intensification of the Mozambique Current. The strong variation in Zambezi contribution and ƐNd(0)
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 3 Figure3. Rare earth element (REE) contents normalized to PAAS[START_REF] Taylor | The continental crust: Its composition and evolution[END_REF][START_REF] Pourmand | A novel extraction chromatography and MC-ICP-MS technique for rapid analysis of REE, Sc and Y: Revising CI-chondrite and Post-Archean Australian Shale (PAAS) abundances[END_REF] for DSDP 25 Site 242 samples.

Figure 4 .

 4 Figure 4. Variations of selected trace element ratios (Cr/Th, Th/Sc and Eu/Eu*, see text for details) since the Eocene. The lengths of the horizontal bar for the Cr/Th, Th/Sc, and Eu/Eu*, correspond to 15% (the sum of the Cr and Th concentration analytical errors), 25% (the sum of the Th and Sc concentration analytical errors) and 5% (the Eu concentration analytical error, see supplementary material TableS2).

Figure 5 .

 5 Figure 5. Variations of 87 Sr/ 86 Sr isotopic compositions, Nd isotopic compositions expressed as ƐNd(0) values and of Southeast African contributions in % (see text for details) since the Eocene. The lengths of the horizontal bar for the Sr-Nd isotopic compositions correspond to 2σ analytical errors (see Table3). The

(

  2005), (2) Droz and[START_REF] Dia | Nd isotopes in Indian Ocean sediments used as a tracer of supply to the ocean and circulation paths[END_REF], (3) Mahanjane (2014), (4)[START_REF] Baby | Uplift history of a transform continental margin revealed by the stratigraphic record: The case of the Agulhas transform margin along the Southern African Plateau[END_REF]. The sedimentation rates are taken from[START_REF] Simpson | Initial Reports of the Deep Sea Drilling Project, 25[END_REF] and expressed in m/m.y.

  , it is unclear if the oldest samples analyzed here postdate or predate this unconformity. If predating, the elevated Southeast African contribution and low ƐNd(0) values recorded by the DSDP 25 site 242 samples cannot be explained by the onset of modern sedimentation in the Zambezi delta.

). Before the late Eocene -early Oligocene (latest Bartonian to early

Priabonian, 38.2-36.2 Ma, Ponte et al. 2019)

, the Zambezi delta sediments recorded a stable tectonic setting as emphasized by the presence of Eocene marine carbonates

[START_REF] Ponte | The Zambezi delta (Mozambique channel, East Africa): High resolution dating combining bio-orbital and seismic stratigraphies to determine climate (palaeoprecipitation) and tectonic controls on a passive margin[END_REF]

. Given the available stratigraphic resolution
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				Core			Cr/Th				Th/Sc					
				0												
					Quaternary											
	Sample/PAAS			100	Late Pliocene Early Pliocene	Sample/PAAS										
										Early Pliocene					
										Late Pliocene						
				200												
					Late Miocene											
							10									
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Table 1 :

 1 Names, cores, ages and depths of sampled DSDP sediments ; top CSF-B [m]: top core depth below sea floor in m; bottom CSF-B [m]: bottom core depth below sea floor in m; Quaternary Quaternary Late Pliocene Late Pliocene Late Pliocene Early Pliocene Early Pliocene Late Miocene Late Miocene Late Miocene Late Miocene Middle Miocene Middle Miocene Middle Miocene Middle Miocene Early Miocene Early Miocene Early Miocene

		Age		Events	Sed. Rate (5)
	1						
	7 6 5 4 3 2	Quaternary Late Pliocene Late Miocene Middle Miocene Early Pliocene	Zambezi elevated flux (1)	Zambezi catchment *2 (1)	Mozambique current (1)	Graben formation (2)	Extension related to East African Rifting System (3)
		Early Miocene					
	8						
	9	Late Oligocene Early Oligocene Late Eocene	Zambezi elevated flux (1)				Uplift of Southern Africa Plateau (4)

Table 2 :

 2 Major and trace element concentrations of analyzed sediments. * denotes the samples that may have been affected by incomplete carbonate leaching leading to lower their CIA values Late OligoceneLate Oligocene Late Oligocene Late Oligocene Late Oligocene Late OligoceneEarly OligoceneEarly Oligocene Early Oligocene Early Oligocene Early Oligocene Early Oligocene Early Oligocene Late Eocene Late Eocene Late Eocene Late Eocene Late Eocene

	Sample	8R5W	9R2W	9R5W	10R3W	10R4W	10R5W		11RCCW	12R2W	13R1W	13R2W	13R4W	14R4W	14R3W	15RO2W	16R1W	17R1W	18R1W	19R3W
	Age																			
	SiO2	%	45.75	46.52	45.16	46	45.81	45.81	45.57	46.22	46.82	47.05	46.37	45.58	45.07	45.9	46.78	46.33	47.14	47.19
	Al2O3	%	18.41	18.30	17.97	17.24	17.45	17.41	16.89	17.37	17.08	17.11	17.58	18.44	16.11	16.66	16.61	15.69	16.19	15.80
	Fe2O3	%	10.27	9.78	10.50	9.41	10.69	10.58	9.58	10.54	10.45	9.84	9.85	9.54	9.00	9.70	10.06	9.34	10.02	9.52
	MnO	%	0.06	0.05	0.04	0.04	0.05	0.05	0.04	0.05	0.04	0.04	0.04	0.04	0.06	0.04	0.04	0.07	0.07	0.05
	MgO	%	2.27	2.47	2.25	2.65	2.69	2.68	2.63	2.86	2.87	2.93	2.63	2.34	2.91	2.81	3.33	3.37	3.56	3.75
	CaO	%	1.33	1.10	0.99	1.36	1.36	1.36	1.41	1.23	1.45	1.37	1.35	1.28	4.40	1.33	1.23	3.08	1.64	1.39
	Na2O	%	0.13	0.11	0.10	0.12	0.14	0.14	0.10	0.13	0.12	0.16	0.14	0.11	0.20	0.13	0.16	0.19	0.16	0.19
	K2O	%	2.25	2.39	2.26	2.21	2.52	2.45	2.34	2.68	2.61	2.74	2.48	2.05	2.61	2.62	2.92	3.01	2.88	2.84
	TiO2	%	0.98	0.95	0.93	0.91	0.95	0.90	0.88	0.85	0.88	0.87	0.87	0.89	0.89	0.84	0.87	0.87	0.89	0.89
	P2O5	%	0.13	0.14	0.13	0.13	0.12	0.13	0.12	0.11	0.15	0.13	0.15	0.20	0.15	0.12	0.14	0.16	0.18	0.11
	LOI	%	17.00	16.93	18.82	19.28	16.89	17.24	19.03	16.79	18.40	17.24	19.27	19.72	18.04	19.09	17.03	17.35	17.15	18.39
	Total	%	98.59	98.74	99.14	99.34	98.68	98.75	98.59	98.82	100.86	99.47	100.71	100.17	99.41	99.23	99.17	99.47	99.87	100.12
	CIA		78	79	80	77	76	77	76	76	75	75	77	80	59	75	75	63	72	73
	Al/Si		0.46	0.45	0.45	0.42	0.43	0.43	0.42	0.43	0.41	0.41	0.43	0.46	0.41	0.41	0.40	0.38	0.39	0.38
	Sc	ppm	22.27	23.12	20.36	21.62	24.06	23.5	20.97	22.46	20.99	20.84	19.78	20.25	21.22	20.22	23.86	21.87	23.37	22.71
	Rb	ppm	138.70	137.60	137.04	137.63	140.20	144.30	134.18	140.10	120.69	148.40	126.12	112.33	143.00	133.46	146.70	153.00	144.10	131.70
	Cs	ppm	5.95	5.79	5.67	6.84	6.22	6.63	6.57	6.47	6.42	6.84	6.62	5.98	6.48	6.33	6.41	6.50	6.48	6.62
	Ba	ppm	358.60	499.50	516.45	456.47	380.90	391.40	512.63	456.70	402.00	468.20	514.33	579.55	533.50	453.66	407.50	393.90	390.10	453.60
	Sr	ppm	104.00	99.63	78.67	91.66	93.38	96.21	96.85	81.88	81.38	86.95	81.01	87.41	174.50	82.95	84.60	134.60	90.50	76.94
	Th	ppm	13.88	13.10	14.33	13.56	14.08	14.93	13.12	16.18	12.48	15.39	11.02	11.15	13.78	12.42	14.40	12.87	14.08	14.72
	U	ppm	1.24	1.56	1.27	1.59	1.23	1.51	1.90	1.79	1.71	1.87	1.66	1.80	1.76	1.66	1.05	1.42	1.03	1.16
	Y	ppm	21.99	25.04	19.56	23.63	20.26	22.87	22.12	23.90	19.80	22.88	19.30	21.44	23.10	22.28	27.66	24.62	27.08	23.45
	Zr	ppm	75.77	79.28	70.46	80.09	56.36	58.51	64.01	67.01	62.24	68.30	65.44	72.80	65.31	71.05	69.47	71.39	73.78	70.31
	Nb	ppm	20.13	20.35	18.44	14.21	14.32	14.32	14.11	14.69	14.31	14.53	13.20	14.18	14.00	13.44	13.71	13.95	14.20	13.50
	Hf	ppm	2.18	2.33	2.04	1.85	1.78	1.90	2.00	2.17	1.92	2.18	1.99	2.04	2.04	2.16	2.20	2.14	2.24	2.10
	Cr	ppm	124.60	132.00	129.06	136.43	132.40	137.10	135.61	125.00	132.05	137.70	125.25	126.48	120.90	137.22	127.00	127.00	127.60	129.90
	V	ppm	121.50	122.00	115.96	137.25	130.50	133.30	124.30	118.20	130.30	124.10	116.02	119.78	121.50	112.22	132.40	118.40	102.40	118.51
	Co	ppm	25.64	39.19	23.23	25.61	26.57	26.02	24.29	23.45	23.95	26.54	26.22	24.12	24.42	28.77	24.38	34.66	25.09	27.75
	Cu	ppm	83.74	55.63	44.22	54.41	54.62	53.41	45.92	65.63	45.00	55.24	58.82	78.34	60.40	47.69	118.20	44.09	89.16	47.69
	Ni	ppm	80.30	104.40	75.74	79.07	79.65	81.82	75.79	73.67	71.72	82.90	75.35	69.75	71.71	87.57	86.41	91.79	84.26	90.56
	Zn	ppm	150.70	160.00	150.15	170.59	149.70	155.80	216.52	138.50	143.96	146.60	143.63	134.73	137.60	145.06	160.80	151.30	155.00	167.83
	La	ppm	46.34	45.19	45.59	44.39	42.67	46.04	41.29	45.23	39.35	40.17	35.49	35.62	39.25	37.38	45.88	40.82	43.79	42.87
	Ce	ppm	89.02	87.47	87.68	86.10	79.35	87.67	82.46	83.48	70.52	74.42	64.85	65.41	73.99	73.44	83.36	74.53	81.68	75.85
	Pr	ppm	10.22	10.15	10.14	10.10	9.65	10.30	9.60	10.25	8.77	9.38	7.69	7.89	9.22	8.72	10.35	9.46	10.15	9.66
	Nd	ppm	36.98	37.16	36.31	37.18	35.04	37.48	35.67	37.17	32.11	34.48	28.27	28.97	33.78	32.40	38.05	34.83	37.54	35.19
	Sm	ppm	6.86	6.86	6.52	6.93	6.46	6.94	6.64	6.75	6.00	6.51	5.33	5.41	6.48	6.01	7.18	6.57	7.14	6.57
	Eu	ppm	1.33	1.36	1.21	1.30	1.19	1.30	1.27	1.25	1.09	1.22	1.03	1.09	1.22	1.18	1.39	1.27	1.41	1.24
	Gd	ppm	5.29	5.44	4.91	5.52	4.88	5.35	5.13	5.33	4.62	5.06	4.23	4.40	4.96	4.82	5.66	5.18	5.76	5.22
	Tb	ppm	0.77	0.80	0.70	0.78	0.71	0.78	0.73	0.77	0.65	0.73	0.61	0.63	0.73	0.70	0.84	0.75	0.84	0.75
	Dy	ppm	4.29	4.55	4.00	4.52	3.92	4.42	4.22	4.38	3.69	4.15	3.47	3.76	4.22	4.00	4.88	4.41	4.92	4.31
	Ho	ppm	0.83	0.90	0.76	0.90	0.75	0.84	0.82	0.85	0.71	0.80	0.68	0.75	0.81	0.79	0.96	0.85	0.95	0.85
	Er	ppm	2.11	2.30	1.89	2.25	1.92	2.15	2.06	2.14	1.81	1.98	1.75	1.91	2.06	2.00	2.48	2.20	2.45	2.18
	Tm	ppm	0.29	0.31	0.25	0.30	0.26	0.30	0.27	0.29	0.24	0.26	0.24	0.26	0.28	0.26	0.33	0.30	0.34	0.29
	Yb	ppm	1.90	2.00	1.58	1.96	1.66	1.90	1.74	1.87	1.50	1.65	1.48	1.65	1.84	1.68	2.18	1.94	2.16	1.86
	Lu	ppm	0.27	0.30	0.22	0.27	0.24	0.27	0.26	0.27	0.21	0.24	0.22	0.24	0.27	0.25	0.31	0.28	0.31	0.27
	Ta	ppm	1.41	1.52	1.40	1.15	1.15	1.17	1.16	1.20	1.15	1.16	1.09	1.13	1.13	1.14	1.12	1.11	1.10	1.15
	Eu/Eu*		0.68	0.68	0.65	0.64	0.65	0.65	0.66	0.63	0.63	0.65	0.66	0.68	0.66	0.67	0.66	0.67	0.67	0.64
	ΩCe		0.99	0.98	0.98	0.98	0.94	0.97	1.00	0.93	0.91	0.92	0.95	0.94	0.94	0.98	0.92	0.91	0.93	0.90
	Cr/Th		8.98	10.08	9.00	10.06	9.40	9.18	10.34	7.73	10.58	8.95	11.37	11.34	8.77	11.05	8.82	9.87	9.06	8.82
	Th/Sc		0.62	0.57	0.70	0.63	0.59	0.64	0.63	0.72	0.59	0.74	0.56	0.55	0.65	0.61	0.60	0.59	0.60	0.65
	Table 2 (end)																			
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