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Introduction

High concentrations of greenhouse gases associated with increased tectonic activity and the emplacement of large igneous provinces are thought to have promoted a very warm climate and high sea-levels during mid to late Cretaceous (e.g. [START_REF] Larson | Latest pulse of earth-evidence for a mid-Cretaceous superplume[END_REF][START_REF] Sinton | An oceanic flood basalt province within the Caribbean Plate[END_REF][START_REF] Larson | Onset of the mid-Cretaceous greenhouse in the Barremian-Aptian: igneous events and the biological, sedimentary, and geochemical responses[END_REF][START_REF] Wignall | Large igneous provinces and mass extinctions[END_REF][START_REF] Courtillot | On the ages of flood basalt events[END_REF][START_REF] Pucéat | Thermal evolution of Cretaceous Tethyan marine waters inferred from oxygen isotope composition of fish tooth enamels[END_REF][START_REF] Snow | Trace element abundances in the Rock Canyon Anticline, Pueblo, Colorado, marine sedimentary section and their relationship to Caribbean plateau construction and oxygen anoxic event 2[END_REF][START_REF] Takashima | Greenhouse world and the Mesozoic Ocean[END_REF]Forster et al., 2007;[START_REF] Turgeon | Cretaceous oceanic anoxic event 2 triggered by a massive magmatic episode[END_REF][START_REF] Sinninghe Damsté | A CO2 decrease-driven cooling and increased latitudinal temperature gradient during the mid-Cretaceous Oceanic Anoxic Event 2[END_REF][START_REF] Friedrich | Evolution of middle to Late Cretaceous oceans -a 55 my record of Earth's temperature and carbon cycle[END_REF][START_REF] O'brien | Cretaceous sea-surface temperature evolution: constraints from TEX86 and planktonic foraminiferal oxygen isotopes[END_REF][START_REF] O'connor | Late Cretaceous temperature evolution of the southern high latitudes: a TEX86 perspective[END_REF]. These conditions are linked to intermittent black shale deposition in low-latitude basins of the North Atlantic and western Tethys, associated with oceanic anoxic events (OAEs) [START_REF] Jenkyns | Cretaceous anoxic events -from continents to oceans[END_REF][START_REF] Arthur | Geochemical and climatic effects of increased marine organic-carbon burial at the Cenomanian-Turonian boundary[END_REF][START_REF] Kerr | Oceanic plateau formation: a cause of mass extinction and black shale deposition around the Cenomanian-Turonian boundary[END_REF][START_REF] Leckie | Oceanic anoxic events and plankton evolution: biotic response to tectonic forcing during the mid-Cretaceous[END_REF]. The most geographically extensive event occurred during the latest Cenomanian to early Turonian (OAE2) and is related to a major transgression, that reached its peak during the early Turonian, and a warm climate [START_REF] Huber | Middle-Late Cretaceous climate of the southern high latitudes: stable isotopic evidence for minimal equator-to-pole thermal gradients[END_REF][START_REF] Huber | Deep-sea paleotemperature record of extreme warmth during the Cretaceous[END_REF][START_REF] Clarke | New oxygen isotope evidence for long-term Cretaceous climatic change in the Southern Hemisphere[END_REF][START_REF] Norris | Jiggling the tropical thermostat in the Cretaceous hothouse[END_REF][START_REF] Voigt | Midlatitude shelf seas in the Cenomanian-Turonian greenhouse world: temperature evolution and North Atlantic circulation[END_REF]Forster et al., 2007;[START_REF] Haq | Cretaceous eustasy revisited[END_REF]. This event is characterized by a positive carbon isotope (δ 13 C) excursion (CIE) and black shale deposition, with concomitant major faunal and floral turnovers of the marine biota [START_REF] Erbacher | Evolution patterns of radiolaria and organic matter variations: a new approach to identify sea-level changes in mid-Cretaceous pelagic environments[END_REF][START_REF] Keller | Palaeoenvironment of the Cenomanian-Turonian transition at Eastbourne, England[END_REF][START_REF] Keller | Oceanic events and biotic effects of the Cenomanian-Turonian anoxic event, Tarfaya Basin, Morocco[END_REF][START_REF] Leckie | Oceanic anoxic events and plankton evolution: biotic response to tectonic forcing during the mid-Cretaceous[END_REF][START_REF] Erba | Nannofossil carbonate fluxes during the Early Cretaceous: phytoplankton response to nutrification episodes, atmospheric CO2, and anoxia[END_REF][START_REF] Keller | Age and paleoenvironment of the Cenomanian-Turonian global stratotype section and point at Pueblo, Colorado[END_REF][START_REF] Hart | The stratigraphic and paleogeographic setting of the late Cenomanian anoxic event[END_REF][START_REF] Paul | The Cenomanian-Turonian boundary at Eastbourne (Sussex, UK): a proposed European reference section[END_REF][START_REF] Keller | Palaeoenvironment of the Cenomanian-Turonian transition at Eastbourne, England[END_REF]Keller et al., , 2004;;[START_REF] Tsikos | Carbon-isotope stratigraphy recorded by the Cenomanian-Turonian Oceanic anoxic event: correlation and implications based on three key localities[END_REF][START_REF] Kuhnt | Orbital-scale record of the late Cenomanian-Turonian oceanic anoxic event (OAE-2) in the Tarfaya Basin (Morocco)[END_REF][START_REF] Jenkyns | Geochemistry of oceanic anoxic events[END_REF][START_REF] Lenniger | Artic black-shale formation during Cretaceous Oceanic Anoxic Event 2[END_REF]Owens et al., 2016).

Black shale deposition during OAE2 occurred worldwide in various paleogeographical and paleobathymetric settings, from deep oceanic basins to shallow shelf seas [START_REF] Schlanger | Cretaceous oceanic anoxic event: causes and consequences[END_REF][START_REF] Jenkyns | Geochemistry of oceanic anoxic events[END_REF]. This deposition was influenced by several factors that controlled the degree of anoxia in the water column, such as, primary productivity, terrestrial influx, sedimentation rates, organic matter (OM) preservation, oxidation in the water column, water depth and distance to coast (Pedersen and Calvert, 1990;[START_REF] Arthur | Marine black shales: depositional mechanisms and environments of ancient deposits[END_REF][START_REF] Canfield | Factors influencing organic carbon preservation in marine sediments[END_REF]. Inner ramp and coastal environments are usually associated to sedimentary records with a deficit in black shales, either by no deposition or no preservation [START_REF] Lüning | Integrated depositional model for the Cenomanian-Turonian organic-rich strata in North Africa[END_REF].

The Moroccan Atlantic coast (Fig. 1) contains a diverse record of the OAE2, with deeper shelf sections exhibiting organic-rich shale deposition prior, during and after the CIE (e.g. Tarfaya Basin; [START_REF] Kuhnt | Cyclicity of Cenomanian-Turonian organic-carbon-rich sediments in the Tarfaya Atlantic Coastal Basin (Morocco)[END_REF][START_REF] Kuhnt | Orbital-scale record of the late Cenomanian-Turonian oceanic anoxic event (OAE-2) in the Tarfaya Basin (Morocco)[END_REF][START_REF] Kuhnt | Cenomanian sequence stratigraphy and sea-level fluctuations in the Tarfaya Basin (SW Morocco)[END_REF]El Albani et al., 1999a,b;[START_REF] Kolonic | Geochemical characterization of Cenomanian/Turonian black shales from the Tarfaya Basin (SW Morocco)[END_REF][START_REF] Kolonic | Black shale deposition on the northwest African shelf during the Cenomanian-Turonian oceanic anoxic event: climate coupling and global organic carbon burial[END_REF][START_REF] Lüning | Integrated depositional model for the Cenomanian-Turonian organic-rich strata in North Africa[END_REF][START_REF] Mort | Phosphorus and the roles of productivity and nutrient recycling during Oceanic Event 2[END_REF][START_REF] Mort | Organic carbon deposition and phosphorus accumulation during Oceanic Anoxic Event 2 in Tarfaya, Morocco[END_REF][START_REF] Keller | Oceanic events and biotic effects of the Cenomanian-Turonian anoxic event, Tarfaya Basin, Morocco[END_REF][START_REF] Gertsch | Middle and late Cenomanian oceanic anoxic events in shallow and deeper shelf environments of western Morocco[END_REF]Trabucho Alexandre et al., 2010 and references therein), and shallow neritic sections containing a sedimentary record extremely poor in OM during the CIE, with black shale deposition occurring only during the lower Turonian (e.g. Agadir Basin; [START_REF] Lüning | Integrated depositional model for the Cenomanian-Turonian organic-rich strata in North Africa[END_REF][START_REF] Gertsch | Middle and late Cenomanian oceanic anoxic events in shallow and deeper shelf environments of western Morocco[END_REF][START_REF] Jati | The Cenomanian-Turonian boundary event on the Moroccan Atlantic margin (Agadir basin): Stable isotope and sequence stratigraphy[END_REF]Fabre et al., 2018 and references therein). Several studies evoke high primary productivity, associated with upwelling, as the main mechanism controlling black shale deposition in the West African margin during the Late Cretaceous [START_REF] Einsele | Turonian black shales in the Moroccan coastal basins: first upwelling in the Atlantic Ocean?[END_REF][START_REF] Mort | Organic carbon deposition and phosphorus accumulation during Oceanic Anoxic Event 2 in Tarfaya, Morocco[END_REF][START_REF] Trabucho Alexandre | The mid-Cretaceous North Atlantic nutrient trap: black shales and OAEs[END_REF]Fabre et al., 2018).

This study examines the palynofacies and organic petrography of the upper Cenomanian-lower Turonian organic-rich record of the Moroccan Atlantic coast, namely from the reference sections of Agadir (Agadir Basin) and Amma Fatma (Tarfaya Basin), associated with isotope and elemental geochemical analyses with the aim of defining the organic facies variability in this shallow marine context, and to discuss the paleoenvironmental implications of the OAE2. 

Geological Setting

Agadir Basin

During the Cenomanian-Turonian, central Morocco was characterized by a large marine seaway ("Atlas Gulf") that represented a failed rift arm of the North Atlantic Rift System [START_REF] Lüning | Integrated depositional model for the Cenomanian-Turonian organic-rich strata in North Africa[END_REF]. This gulf was bordered by the Anti-Atlas to the South and the Moroccan Meseta to the North, with the Agadir Basin representing, in part, the western ending of the NE-SW trending High Atlas chain (Fig. 1). The Agadir section is located along the coast, about 20 km North of the city of Agadir. Upper Cenomanian (Whiteinella archaeocretacea biozone) sedimentation (~28 m) is characterized by interbedded marl-limestone layers alternating with oyster-rich limestones, representing a shallow subtidal to estuarine environment [START_REF] Gertsch | Middle and late Cenomanian oceanic anoxic events in shallow and deeper shelf environments of western Morocco[END_REF][START_REF] Jati | The Cenomanian-Turonian boundary event on the Moroccan Atlantic margin (Agadir basin): Stable isotope and sequence stratigraphy[END_REF]; Fig. 2,A). The lower Turonian (W. archaeocretacea and Helvetoglobotruncana helvetica biozones, ~17m) is characterized by organic-rich limestones with chert and diagenetic carbonate nodules, with the presence of low-oxygen-tolerant planktonic foraminifera, suggesting a decrease in oxygen availability, possibly associated to an increase in paleoproductivity (Fig. 2, A; [START_REF] Gertsch | Middle and late Cenomanian oceanic anoxic events in shallow and deeper shelf environments of western Morocco[END_REF][START_REF] Jati | The Cenomanian-Turonian boundary event on the Moroccan Atlantic margin (Agadir basin): Stable isotope and sequence stratigraphy[END_REF]Fabre et al., 2018).

Sea level interpretation was suggested by [START_REF] Gertsch | Middle and late Cenomanian oceanic anoxic events in shallow and deeper shelf environments of western Morocco[END_REF] based on lithology, macrofossils (oysters) and foraminiferal assemblages. Detailed 3 rd order sea level cycles were described by [START_REF] Lebedel | Enregistrement de l'évènement anoxique Cénomanien supérieur-Turonien inférieur à l'ouest de la plateforme saharienne : sédimentologie, paléontologie, géochimie et minéralogie[END_REF] based on lithological, sedimentological, paleontological, and geochemical data. The positive δ 13 C excursion related to the global OAE2 event has been previously identified in the Agadir section by [START_REF] Gertsch | Middle and late Cenomanian oceanic anoxic events in shallow and deeper shelf environments of western Morocco[END_REF][START_REF] Jati | The Cenomanian-Turonian boundary event on the Moroccan Atlantic margin (Agadir basin): Stable isotope and sequence stratigraphy[END_REF]. Ferruginous level; Si: Chert.

Tarfaya Basin

The Tarfaya Basin is located along the coast of southern Morocco (NW Africa, 28ºN-24ºN) to the South of the Agadir Basin and the Anti-Atlas Mountains and extends into the Tindouf Basin to the East, the Senegal Basin to the South, and is bordered by the East Canary Ridge to the West (Fig. 1; [START_REF] Kolonic | Geochemical characterization of Cenomanian/Turonian black shales from the Tarfaya Basin (SW Morocco)[END_REF]. This basin is one of several paleo-shelf basins located along the coasts of Senegal, Morocco and Tunisia, as part of the tectonically stable Sahara platform (El Albani et al., 1999a). According to El Albani et al. (1999a) and [START_REF] Kuhnt | Morocco Basin's sedimentary records may provide correlations for Cretaceous paleoceanographic events worldwide[END_REF], it developed as a distal section of the protosouthern North Atlantic with water paleodepths between 200 to 300 m (outer shelf to upper bathyal waters). Since the late Cenomanian, this basin has undergone intense upwelling, high primary production and the development of oxygen minimum conditions. This lead to redox cycles on orbital time scales alternating between sulphidic and anoxic ferruginous water column conditions [START_REF] Kuhnt | Cenomanian-Turonian source rocks: paleobiogeographic and paleoenvironmental aspects[END_REF]El Albani et al., 1999a, b;[START_REF] Kolonic | Geochemical characterization of Cenomanian/Turonian black shales from the Tarfaya Basin (SW Morocco)[END_REF][START_REF] Kolonic | Black shale deposition on the northwest African shelf during the Cenomanian-Turonian oceanic anoxic event: climate coupling and global organic carbon burial[END_REF][START_REF] Poulton | A continental-weathering control on orbitally driven redox-nutrient cycling during Cretaceous Oceanic Anoxic Event 2[END_REF].

The Amma Fatma section is situated in the northern edge of the Tarfaya Basin (8km SW of the Mohammed Plage) and consists of about 17 m of marly limestones intercalated with carbonate concretions deposited during the aftermath of the OAE2, representing an outer shelf context (Figs. 1 and 2, B;[START_REF] Smrzka | Methane seepage in a Cretaceous greenhouse world recorded by an unusual carbonate deposit from the Tarfaya Basin, Morocco[END_REF]. The presence of discontinuous bioclastic storm beds with hummocky cross stratification is also described (El Albani et al., 1999b). The marly sediments contain local Thalassinoides, abundant peloids and no apparent macrofauna, with the exception of phosphatic fish remains. Microfauna is represented by benthic and planktonic foraminifera (El Albani et al., 1999a[START_REF] Wignall | Large igneous provinces and mass extinctions[END_REF]. The dark laminae of the marly sediments are mainly composed of clay minerals and OM, while the lighter laminae display the presence of planktonic foraminifera, some radiolarians, diatoms and pithonellids [START_REF] El Albani | The role of diagenetic carbonate concretions in the preservation of the original sedimentary record[END_REF]. The ammonite fauna and the planktonic foraminifera in the carbonate concretions date the host sediment as early Turonian in age (H. helvetica biozone) [START_REF] Smrzka | Methane seepage in a Cretaceous greenhouse world recorded by an unusual carbonate deposit from the Tarfaya Basin, Morocco[END_REF].

Materials and Methods

A set of 30 samples was collected for analyses in this study. From the Agadir section 12 samples were selected: 7 from the upper Cenomanian and 5 from the lower Turonian (Fig. 2,A). From the Amma Fatma section a group of 18 samples belonging to the upper part of the lower Turonian were analyzed (Fig. 2,B). The samples studied in this article were selected to highlight lithological, geochemical, and biological facies variability described in previous works. The Agadir section samples are a subset of the samples used by Fabre et al. (2018). The Amma Fatma section was sampled in the field, in the same stratigraphic levels of the inorganic geochemical data published by [START_REF] Smrzka | Methane seepage in a Cretaceous greenhouse world recorded by an unusual carbonate deposit from the Tarfaya Basin, Morocco[END_REF].

Palynofacies analysis

Kerogen was isolated from the rock matrix at the Laboratory of Palynofacies and Organic Facies of the Federal University of Rio de Janeiro (LAFO-UFRJ, Brazil) following laboratory protocols for non-oxidative mineral-acid based palynology processing [START_REF] Tyson | Sedimentary Organic Matter. Organic facies and palynofacies[END_REF]Mendonça Filho et al. 2010b, 2014b). Between 20 to 40 g of sediment was crushed (to about 2 mm in size) and carbonates, then silicates, and finally any neoformed fluorides were removed by acid treatment (HCl 37% for 18 h, HF 40% for 24 h, HCl 37% for 3 h, respectively). The kerogen was concentrated using ZnCl2 (density=1.9 to 2 g/cm 3 ) and a few drops of HCl (10%) is added to the organic fraction (supernatant) and neutralized with distilled water. The material is centrifuged (3 minutes at 1500 rpm), and the excess water is discarded. After decantation, the isolated kerogen was sieved at 10 μm and strew slides were prepared for palynofacies analysis. This analysis is based on the qualitative and quantitative (counting of a minimum of 300 particles) examination of the isolated kerogen using optical microscopy techniques [transmitted white (TWL) and incident blue (fluorescence mode -FM) lights]. The dispersed OM classification system adopted was proposed by Mendonça [START_REF] Mendonça Filho | Organic Matter: Concepts and Definitions, Chapter 1[END_REF]), Mendonça Filho et al. (2010b[START_REF] Prauss | The Cenomanian/Turonian Boundary event (CTBE) at Tarfaya, Morocco: Palaeoecological aspects as reflected by marine palynology[END_REF], 2014a, 2016) and [START_REF] Tyson | Sedimentary Organic Matter. Organic facies and palynofacies[END_REF] was used. Quantitative palynofacies data was normalized to percent composition.

Organic petrography

The organic petrologic analyses were performed at the Laboratory of Organic Petrography of ICT -Instituto de Ciências da Terra (University of Porto, Portugal) using a Leica DM4000 microscope equipped with a Discus-Fossil system in whole-rock polished blocks prepared following ISO 7404-2 (2009). Identification of the organic particles followed the morphology and optical properties described by Flores and Suárez-Ruiz (2017) and [START_REF] Pickel | Classification of liptinite -ICCP System 1994[END_REF].

Geochemical analysis

Total organic carbon and total sulfur

A LECO SC 144 analyzer (LAFO-UFRJ) was used for determination of total organic carbon (TOC) and total sulfur (TS) contents (following removal of carbonates) following NCEA-C-1282NCEA-C- (2002) ) and ASTM D4239-08 (2008). The mass percentage of the sample not eliminated by the acid treatment was determined and is presented as insoluble residue (IR).

Carbon isotopes

Isolated kerogen was used for δ 13 C determination in a carbonate-free fraction (δ 13 CKerogen) using a Flash EA 1112 Series elemental analyzer coupled online via a Finningan Conflo III interface to a Thermo Delta V S mass spectrometer. Analyses were performed at MAREFOZ Laboratory (University of Coimbra, Portugal). Analytical precision is better than ±0.1‰ for δ 13 C (based on reference to an Acetanilide Standard from Thermo Electron Corporation). A magnetic field separated gas species of different mass and simultaneously measured by a Faraday cup collector array the isotopomers of CO2 at m/z 44, 45, and 46.

Inorganic geochemistry

To corroborate the paleoenvironmental interpretation suggested by organic and sedimentary field data, redox sensitive elements were used to estimate oxygenation and productivity conditions at the sea floor. The assessment of redox conditions requires the use of robust proxies such as Mn, U, V and Mo. U, V and Mo tend to be more soluble under oxidizing conditions, and less soluble under reducing conditions, resulting in authigenic enrichments in oxygen-depleted sediments. Mn has the reverse behavior, displaying higher solubility under reducing conditions [START_REF] Tribovillard | Trace metals as paleoredox and paleoproductivity proxies: An update[END_REF]. Some redox sensitives elements are incorporated in the sediment mainly in association with OM (Ni, Cu, Zn). After OM decay in reducing conditions, these elements coprecipitate with sulfides. In consequence, these micronutrients [START_REF] Calvert | Geochemistry of Recent oxic and anoxic marine sediments: Implications for the geological record[END_REF] are widely used to assess the organic C sinking flux, and, more usually, as paleoproductivity proxies (e.g. [START_REF] Algeo | Trace-element behavior and redox facies in core shales of Upper Pennsylvanian Kansas-type cyclothems[END_REF].

In this paper, the estimation of the oxygenation and productivity conditions at the sea floor was based on geochemical data published by Fabre et al. (2018) for the Agadir section, and [START_REF] Smrzka | Methane seepage in a Cretaceous greenhouse world recorded by an unusual carbonate deposit from the Tarfaya Basin, Morocco[END_REF] for the Amma Fatma section. To highlight the enrichment of each element from detrital background, enrichment factors (EF) with respect to the Upper Continental Crust reference values (UCC; [START_REF] Wedepohl | The composition of the continental crust[END_REF] were calculated by the formula: EFX = (X/Al)sample/(X/Al)UCC, where X is the element considered and Al is used as a robust tracer of detrital input. Any relative enrichment then is expressed by an EF>1, whereas depleted elements have an EF<1.

Results and Interpretation

Agadir section

Geochemical characterization

The Agadir section samples display a wide range of TOC contents, from 0.06 wt.% to 5.22 wt.%, with the highest average value being registered in the lower Turonian and the lowest in upper Cenomanian. TS percentages range from 0.01 wt.% to 1.16 wt.%.

IR varies between <1 wt.% and 75 wt.%, showing similar concentrations in the upper Cenomanian and lower Turonian (22 wt.% and 26 wt.%, respectively), with the lowest values being recorded in the levels with lowest TOC content (Table 1).

Paleoredox proxies show the lowest average values during the upper Cenomanian (EFU 5.13,EFV 4.96,EFMo 3.33), with the exception of EFMn (7.26), while all paleoproductivity proxies display averages <1. In the lower Turonian, U, V and Mo exhibit a significant increase in EF (16.26,42.50 and 55.19,respectively), while the opposite occurs to EFMn (2.34). The paleoproductivity proxies follow the same trend, with EFCu, EFNi and EFZn displaying a substantial increase during this interval (13. 24, 2.26 and 25.73, respectively).

Due to the low OM content of some intervals at Agadir it was not possible to define a δ 13 CKerogen curve for the Agadir succession. Nevertheless, the analyzed samples show the positive CIE with δ 13 CKerogen values between -22.60‰ and -25.53‰ for the upper Cenomanian, while the post-CIE values range from -26.88‰ and -27.71‰ during the lower Turonian, in accordance with the intervals defined by Fabre et al. ( 2018) (Table 1). Although the δ 13 CKerogen value of sample Ag40 is within the range of the ones reported for OAE2 in other basins (see [START_REF] Erbacher | Stable organic carbon isotope stratigraphy across Oceanic Anoxic Event 2 of Demerara Rise, western tropical Atlantic[END_REF][START_REF] Barclay | Carbon sequestration activated by a volcanic CO2 pulse during Oceanic Anoxic Event 2[END_REF][START_REF] Kuhnt | Unraveling the onset of Cretaceous Oceanic Anoxic Event 2 in an extended sediment archive from the Tarfaya-Laayoune Basin, Morocco[END_REF], it should be used with caution due to the low TOC content of the sample (Table 1).

Kerogen characterization

Palynofacies analysis revealed the presence of components from all four kerogen Groups; in all cases either the Amorphous or Palynomorph groups were dominant (Table 1).

The Phytoclast Group was only identified in samples Ag10 and Ag40 in very small percentages (0.3 %). This group is represented by brown non-opaque biostructured phytoclasts (banded and pitted) under TWL, displaying dark brown to no fluorescence (Fig. 3,A), and opaque phytoclasts (black under TWL and no fluorescence; Fig. 3,B).

The Amorphous Group is represented almost in its entirety by marine phytoplanktonderived amorphous organic matter (AOM), with percentages varying from 0.3% to 97.0%. This component results from the microbiological reworking of marine phytoplankton, and exhibits a heterogeneous texture and usual palynomorph inclusions, alight to dark brown coloration under TWL, and light brown fluorescence (Fig. 3, C-H). Sample Ag97 shows AOM with oxidation features (variability in translucency and fluorescence color/intensity). In sample Ag102, a decrease in the degree of amorphization is responsible for an AOM with fluorescence colors varying from yellow to light brown (Fig. 3, G-H). Some resin particles were also observed at the base of the section (samples Ag10, Ag27 and Ag32). Fungal remains, represented by spores and fungal hyphae [START_REF] Tyson | Sedimentary Organic Matter. Organic facies and palynofacies[END_REF], are present in high quantities in sample Ag10, and in smaller percentages in samples Ag32. These are dark brown in TWL and do not fluoresce.

Pyritized radiolarians (Fig. 3, P) occur in samples Ag91 and Ag97 as both whole and fragmented forms.

Samples Ag6, Ag51, Ag52 and Ag56 had low OM recovery, leading to insufficient number of particles for palynofacies analysis. The organic facies present in the Agadir sedimentary section were determined and the succession was subdivided in five intervals for paleoenvironmental interpretation (Fig. 4).

The base of the section, included in interval [START_REF] Tyson | Sedimentary Organic Matter. Organic facies and palynofacies[END_REF]Mendonça Filho, et al., 2010b, 2014a).

Interval 2 encompasses the base of the CIE, displaying an increase in TOC content and IR values coupled to an association co-dominated by marine microplankton, foraminiferal test-linings and zooclasts, with high proportions of fungal remains (spores and fungal hyphae) (Fig. 3, Q-R). This organic facies indicates an increase in water level and decrease in energy of the system when compared to interval 1, and is usually associated to upwelling areas [START_REF] Tyson | Sedimentary Organic Matter. Organic facies and palynofacies[END_REF]Mendonça Filho, et al., 2010b, 2014a). This seems to indicate an increase in nutrient availability that promoted primary productivity (proliferation of marine microplankton) in an environment with normal oxygenation conditions. A small peak in EFNi (up to 1.69) observed in sample Ag10 corroborates the increase in paleoproductivity, while the oxic conditions are corroborated throughout the interval by high EFMn and low EFMo.

The CIE record of interval 3 corresponds to a transgressive-regressive cycle defined by the variations in TOC, IR and the amorphization degree of the marine microplankton (concordant with 3 rd order transgressive-regressive cycle previously proposed by [START_REF] Lebedel | Enregistrement de l'évènement anoxique Cénomanien supérieur-Turonien inférieur à l'ouest de la plateforme saharienne : sédimentologie, paléontologie, géochimie et minéralogie[END_REF]. The palynofacies association is dominated either by marine microplankton or by marine phytoplankton-derived AOM (Fig. 3, E-F). The increase in water level culminates in sample Ag32, with the highest AOM values being coupled to high TOC, high IR and low prevalence of continental components [START_REF] Tyson | Palynofacies analysis[END_REF][START_REF] Tyson | Sedimentary Organic Matter. Organic facies and palynofacies[END_REF]Mendonça Filho, et al., 2010b, 2014a). In terms of redox conditions, the increase in AOM indicates the occurrence of a dysoxic layer (decrease in EFMn) that promoted the amorphization of the marine microplankton possibly located inside the sediment or at the sediment-water interface, while the rest of the water column presented normal oxygen conditions allowing the development of benthic organisms (foraminiferal testlinings and scolecodonts) [START_REF] Tyson | Palynofacies analysis[END_REF][START_REF] Tyson | Sedimentary Organic Matter. Organic facies and palynofacies[END_REF]Mendonça Filho, et al., 2010b, 2014a).

Low paleoproductivity conditions are suggested by low EFCu, EFNi and EFZn.

The top of the CIE and base of the lower Turonian comprehended in interval 4, show very unfavorable conditions for OM preservation. The samples display very low TOC content (average 0.11 wt.%) and very low IR value (average 3 wt.%) that lead to low OM recovery. This indicates, similarly to interval 1, a very shallow high energy environment under oxic conditions, suggesting a decrease in water level from the top of interval 3 to interval 4 [START_REF] Tyson | Sedimentary Organic Matter. Organic facies and palynofacies[END_REF]Mendonça Filho, et al., 2010b, 2014a). These conditions are not in accordance with the inorganic geochemical paleoredox proxies, possibly due to the presence of lag deposits in this stratigraphic level as described by [START_REF] Lebedel | Enregistrement de l'évènement anoxique Cénomanien supérieur-Turonien inférieur à l'ouest de la plateforme saharienne : sédimentologie, paléontologie, géochimie et minéralogie[END_REF].

The majority of the lower Turonian is comprised in interval 5 and is characterized by a significant increase in TOC (average 2.85 wt.%) and slight increase in IR (average 27 wt.%) related to the increase of biogenic silica [START_REF] Lebedel | Enregistrement de l'évènement anoxique Cénomanien supérieur-Turonien inférieur à l'ouest de la plateforme saharienne : sédimentologie, paléontologie, géochimie et minéralogie[END_REF]. This is coupled to a palynofacies association dominated, almost entirely, by marine phytoplankton-derived AOM, suggesting a transgressive trend for the lower Turonian [concordant with [START_REF] Lebedel | Enregistrement de l'évènement anoxique Cénomanien supérieur-Turonien inférieur à l'ouest de la plateforme saharienne : sédimentologie, paléontologie, géochimie et minéralogie[END_REF] interpretations]. This increase in TOC and degree of amorphization was promoted by the implementation of reducing conditions (high EFU, EFV and EFMo), favoring OM preservation, and allowing the anaerobic microbiological reworking of the marine microplankton [START_REF] Tyson | Palynofacies analysis[END_REF][START_REF] Tyson | Sedimentary Organic Matter. Organic facies and palynofacies[END_REF]Mendonça Filho, et al., 2010b, 2014a;[START_REF] Mendonça Filho | Organic Matter: Concepts and Definitions, Chapter 1[END_REF]. This layer with low oxygen availability (dysoxic to anoxic conditions), similarly to interval 3, is probably located at the sediment-water interface due to the occurrence of both pelagic and benthic organisms (foraminiferal test-linings, crustacean eggs, radiolarians). High primary productivity is also suggested by an increase in EFCu, EFNi and EFZn. The oxidation features identified in the AOM of sample Ag97 can be explained by a higher alkalinity of the system suggested by a decrease in IR. The decrease in the degree of amorphization observed in sample Ag102 could suggest a slight decrease in water column, associated to a slight decrease in the reducing conditions [START_REF] Tyson | Palynofacies analysis[END_REF][START_REF] Tyson | Sedimentary Organic Matter. Organic facies and palynofacies[END_REF]Mendonça Filho, et 402 al., 2010b, 2014a;[START_REF] Mendonça Filho | Organic Matter: Concepts and Definitions, Chapter 1[END_REF].
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Amma Fatma section

Geochemical characterization

The Amma Fatma samples display high organic richness, with TOC content ranging from 3.26 wt.% to 7.52 wt.%. This is accompanied by TS values varying from 0.62 wt.% and 1.56 wt.% and a mostly carbonate sediment, with IR ranging from 11 wt.% to 42 wt.% (Table 2). It is important to note that these IR values may actually be higher due to the presence of salts identified during the polishing process of the whole-rock blocks. Nevertheless, similar CaCO3 contents are described by El Albani et al. ( 2001)

and [START_REF] Smrzka | Methane seepage in a Cretaceous greenhouse world recorded by an unusual carbonate deposit from the Tarfaya Basin, Morocco[END_REF] for the black shales at Amma Fatma, and by [START_REF] Einsele | Turonian black shales in the Moroccan coastal basins: first upwelling in the Atlantic Ocean?[END_REF] and [START_REF] Ghassal | Depositional environment and source rock potential of Cenomanian and Turonian sedimentary rocks of the Tarfaya Basin, sedimentary rocks of the Tarfaya Basin, Southwest Morocco[END_REF] for the lower Turonian black shales of the Tarfaya Basin. In these related studies, the same correlation between carbonate content and TOC content is observed.

Inorganic geochemical proxies are uniform throughout the section, and have low EFMn (<1), and high EFU, EFV and EFMo (22.15,24.40,96.17). EFCu, EFNi and EF Zn show high values throughout the section (7. 29, 22.70 and 18.64, respectively).

δ 13 CKerogen displayed values ranging from -27.35‰ and -28.23‰ for the lower Turonian succession (Table 2). These values are comparable to those published by Smrzka et al.

(2017), supporting the assertion that these sediments were deposited following the OAE2 in the Tarfaya Basin.

section. The kerogen is characterized, almost entirely, by components from the Amorphous 433 Group (Table 2). This group is represented by bacterial-derived AOM that is dark 434 brown in TWL and orange to reddish, sometimes yellow, in fluorescence mode (Fig. 5,

435

A-F). The AOM is dense and displays an amorphous and pitted aspect due to the 436 impression of the carbonate minerals following dissolution with HCl (Fig. 5, B-C, E-F). Under RWL, bituminite occurs under the form of laminae surrounding and being closely associated with the calcareous mineral matrix, and presents an orange to reddish fluorescence color, features that suggest a bacterial origin [START_REF] Glikson | Cyanobacterial mats: major contributors to the organic matter in Toolebuc Formation oil shales[END_REF][START_REF] Pickel | Classification of liptinite -ICCP System 1994[END_REF], and references therein; Fig. 6, A-B). Lamalginite, zooclasts, dolomite rhombohedrons and pyrite framboids were also observed (Fig. 6).

The Phytoclast Group displays small percentages, appearing only in sample AF5. Only non-opaque biostructured phytoclasts (NOB) displaying a brown color under TWL and no fluorescence were identified, namely pitted and banded NOB phytoclasts.

Components from the Palynomorph Group are also present in small percentages, namely from the marine microplankton, sporomorph, freshwater microplankton and zoomorph subgroups. The marine microplankton subgroup is characterized by dinoflagellate cysts, acritarchs and prasinophyte algae (Tasmanites and Pterospermella species). The dinoflagellate cysts are transparent to very light brown in TWL and present a strong yellow fluorescence, occurring mostly surrounded by AOM (Fig. 5, G-H). Acritarchs are very small sized, with small processes, and are transparent to very light brown color in TWL with strong yellow fluorescence. Prasinophyte algae exhibit a light brown color in TWL and a yellow fluorescence (Fig. 5,I). The sporomorph subgroup is characterized by spores and pollen grains displaying a light brown to brown color in TWL and a yellow fluorescence (Fig. 5,J). Pollen grains in the form of agglomerates in samples AF12 and AF14 and bisaccate pollen in sample AF6 were also identified (Fig. 5,K). The freshwater microplankton subgroup is present in sample AF2, being represented by Zygnemataceae specimens (Spirogyra genus) exhibiting a transparent to very light brown color in TWL and a yellow fluorescence (Fig. 5,L). The zoomorph subgroup is represented by foraminiferal test-linings displaying a brown color under TWL and no fluorescence; some have sulfide inclusions (Fig. 5,M).

Other minor components were also identified throughout the section, including crustacean eggs (Fig. 5,N) and undifferentiated zooclasts exhibiting a dark brown color in TWL and no fluorescence, resin particles with a hyaline aspect, and fragments of pyritized radiolarians (Fig. 5,O). 

Paleoenvironmental reconstruction

The organic facies of the lower Turonian of the Amma Fatma section is homogeneous throughout the sedimentary succession (Fig. 7). It is represented by a palynofacies association dominated by bacterial AOM. The bacterial material is derived from autotrophic-photosynthetic bacteria that produced a bacterial mucilage usually associated to carbonate sediments [START_REF] Tyson | Sedimentary Organic Matter. Organic facies and palynofacies[END_REF]Mendonça Filho et al., 2010a;2010b, 2014a;[START_REF] Mendonça Filho | Organic Matter: Concepts and Definitions, Chapter 1[END_REF]. This mucilage, the Extracellular Polymeric Substance (EPS), is mainly produced by cyanobacteria (blue-green algae) and thiobacteria (sulfur bacteria) that do not fossilize as recognizable entities [START_REF] Tyson | Sedimentary Organic Matter. Organic facies and palynofacies[END_REF]Mendonça Filho et al., 2010a, 2010b, 2014a;[START_REF] Mendonça Filho | Organic Matter: Concepts and Definitions, Chapter 1[END_REF]. In this case, this dense bacterial AOM results from the microbiological colonies under reducing conditions (Mendonça Filho et al., 2010a, 2010b, 2014a;[START_REF] Mendonça Filho | Organic Matter: Concepts and Definitions, Chapter 1[END_REF]. High percentages of this bacterial material are usually associated with high TOC contents, as is the case in Amma Fatma. The type of AOM and its relationship with the mineral matrix, the palynofacies association with the presence of continental components (including freshwater microplankton and pollen grain agglomerates), and the high TOC content coupled with the low IR values indicate that sedimentation occurred in a shallow marine environment (shelf environment), with some degree of restriction, under reducing conditions and with high primary productivity [START_REF] Tyson | Sedimentary Organic Matter. Organic facies and palynofacies[END_REF]Mendonça Filho et al., 2010a, 2010b, 2014a). These conditions are further corroborated by a significant enrichment in paleoredox (EFU, EFV and EFMo > 1) and productivity (EFCu, EFNi and EFZn > 1) chemical proxies. 

Discussion

Organic matter origin

The upper Cenomanian-lower Turonian interval shows a significant OM variability in terms of composition, evolution and concentration, in space and time, along the Moroccan coast. The organic concentration is high in the Tarfaya area and increases significantly in the Agadir section during the lower Turonian, although staying, in average, lower than in the Amma Fatma section. The OM associations of the Agadir section display the dominance of marine OM components, showing differences of degree of amorphization, while in Tarfaya the sequence is dominated by bacterialderived AOM.

The Cenomanian organic association at Agadir is co-dominated, at the base (sample Ag10), by marine microplankton, foraminiferal test-linings and zooclasts. This is followed by an association dominated by marine microplankton with low percentages of marine phytoplankton-derived AOM (Fig. 8). At Tarfaya, the Cenomanian-Turonian sequence seems to be fairly consistent in terms of OM origin. In fact, the OM association identified in this study in the lower Turonian of Amma Fatma (Tarfaya Basin) is similar to the Cenomanian association of the same basin described in the literature, with the dominance of the bituminite maceral and reddish-brown gelified AOM in isolated kerogen [START_REF] Kolonic | Geochemical characterization of Cenomanian/Turonian black shales from the Tarfaya Basin (SW Morocco)[END_REF][START_REF] Nzoussi-Mbassani | Cenomanian-Turnonian organic sedimentation in North-West Africa: A comparison between the Tarfaya (Morocco) and Senegal Basins[END_REF][START_REF] Prauss | The Cenomanian/Turonian Boundary event (CTBE) at Tarfaya, Morocco: Palaeoecological aspects as reflected by marine palynology[END_REF] Fig. 8). [START_REF] Kolonic | Geochemical characterization of Cenomanian/Turonian black shales from the Tarfaya Basin (SW Morocco)[END_REF] indicate a type I and II kerogen for the Cenomanian of the Tarfaya Basin (Mohammed Plage section and S75 borehole; Fig. 1), a high concentration of S in the OM (determined by SEM-EDS) and sulfur/carbon ratio > 0.36 [START_REF] Nzoussi-Mbassani | Cenomanian-Turnonian organic sedimentation in North-West Africa: A comparison between the Tarfaya (Morocco) and Senegal Basins[END_REF], suggesting a mixed contribution of marine and bacterial OM with euxinic conditions in the water column (Fig. 8). Furthermore, these authors suggest that OM natural sulfurization must have played a key role in the preservation of the high quantities of OM present in the Cenomanian-Turonian sediments of this basin, a fact later confirmed by [START_REF] Raven | Paired organic matter and pyrite δ 34 S records reveal mechanisms of carbon, sulfur, and iron cycle disruption during Ocean Anoxic Event 2[END_REF].

During the Turonian, with the establishment of dysoxic to anoxic conditions in the water column at Agadir, the marine components display a high degree of amorphization, with the association being dominated by marine phytoplankton-derived AOM (kerogen type II; [START_REF] Gertsch | Middle and late Cenomanian oceanic anoxic events in shallow and deeper shelf environments of western Morocco[END_REF]Fig. 8). This differs from the Tarfaya Basin, where the dominance of bacterial material is in accordance with the high hydrogen index determined for lower Turonian sediments of Amma Fatma [START_REF] El Albani | The role of diagenetic carbonate concretions in the preservation of the original sedimentary record[END_REF] and of the Tarfaya S4 borehole [START_REF] Ghassal | Depositional environment and source rock potential of Cenomanian and Turonian sedimentary rocks of the Tarfaya Basin, sedimentary rocks of the Tarfaya Basin, Southwest Morocco[END_REF] (reaching values > 800 mg HC/g TOC -kerogen type I and II; Fig. 1,8). The same evidences have been described for the black shales of the H. helvetica biozone of the S75 borehole by Kolonic et al. (2002) (Fig. 1, 8). Furthermore, a high methylated hopanes/hopanes ratio was determined by [START_REF] Ghassal | Depositional environment and source rock potential of Cenomanian and Turonian sedimentary rocks of the Tarfaya Basin, sedimentary rocks of the Tarfaya Basin, Southwest Morocco[END_REF] in the lower Turonian of S4 borehole, suggesting a high bacteria and cyanobacteria contribution [START_REF] Summons | 2-Methylhopanoids as biomarkers for cyanobacterial oxygenic photosynthesis[END_REF]Kuypers et al., 2004b;[START_REF] Peters | Biomarkers and Isotopes in the Environment and Human History[END_REF][START_REF] Ricci | Diverse capacity for 2-methylhopanoid production correlates with a specific ecological niche[END_REF].

The molecular analysis of the S75 borehole displayed high concentrations of neohop-13(18)-ene (an indicator of a stratified water body, [START_REF] Peters | Biomarkers and Isotopes in the Environment and Human History[END_REF] accompanied by the presence of isorenieratane derivatives [START_REF] Kolonic | Geochemical characterization of Cenomanian/Turonian black shales from the Tarfaya Basin (SW Morocco)[END_REF]Fig. 1, 8). Isorenieratane is a carotenoid pigment only biosynthesized by the brown strain of green sulfur bacteria (Chlorobiaceae; Sinninghe [START_REF] Sinninghe Damsté | A 6000 year sedimentary molecular record of chemocline excursions in the Black Sea[END_REF][START_REF] Madigan | Brock Biology of Microorganisms[END_REF]. These bacteria are strict anoxygenic photolithoautotrophs and require the simultaneous presence of sulfide and light to carry out photosysthesis, with the molecular fossil remains of their specific carotenoids (isorenieratene and chlorobactene) being considered indicators of photic zone anoxia in marine environment [START_REF] Sinninghe Damsté | A 6000 year sedimentary molecular record of chemocline excursions in the Black Sea[END_REF][START_REF] Van Gemerden | Ecology of phototrophic sulfur bacteria[END_REF][START_REF] Marschall | Large-scale distribution and activity patterns of an extremely low-light-adapted population of green sulfur bacteria in the Black Sea[END_REF]. These conditions are observed in some present day analogs, namely in the Black Sea, where green sulfur bacteria thrive at about 100 m depth in extreme low-light conditions near the chemocline [START_REF] Van Gemerden | Ecology of phototrophic sulfur bacteria[END_REF][START_REF] Marschall | Large-scale distribution and activity patterns of an extremely low-light-adapted population of green sulfur bacteria in the Black Sea[END_REF].

The identification of isorenieratane derivatives corroborates therefore, not only the establishment of euxinic conditions in the photic zone during the deposition of the lower Turonian black shales in the Tarfaya Basin, but also the development of this green sulfur bacterial biomass [START_REF] Sinninghe Damsté | A 6000 year sedimentary molecular record of chemocline excursions in the Black Sea[END_REF][START_REF] Sinninghe Damsté | A euxinic southern North Atlantic Ocean during the Cenomanian-Turonian oceanic anoxic event[END_REF][START_REF] Kolonic | Geochemical characterization of Cenomanian/Turonian black shales from the Tarfaya Basin (SW Morocco)[END_REF][START_REF] Marschall | Large-scale distribution and activity patterns of an extremely low-light-adapted population of green sulfur bacteria in the Black Sea[END_REF][START_REF] Smrzka | Methane seepage in a Cretaceous greenhouse world recorded by an unusual carbonate deposit from the Tarfaya Basin, Morocco[END_REF]. Furthermore, in upwelling sediments, as is the case of the Amma Fatma black shales, the organic association is usually entirely or predominantly constituted by marine planktonic and bacterial material (e.g. [START_REF] Summerhayes | Sedimentation of organic matter in upwelling regimes[END_REF][START_REF] Ten Haven | Accumulation rates and composition of organic matter in Late Cenozoic sediments underlying the active upwelling area off Peru[END_REF][START_REF] Tyson | Sedimentary Organic Matter. Organic facies and palynofacies[END_REF][START_REF] Carvalho | Development of primary and bacterial productivity in upwelling waters of Arraial do Cabo region, RJ (Brazil)[END_REF][START_REF] Lavik | Detoxification of sulphidic African shelf waters by blooming chemolithotrophs[END_REF][START_REF] Bertagnolli | Bacterial diversity in the bottom boundary layer of the inner continental shelf of Oregon, USA[END_REF]. These evidences are completely in accordance with the type of AOM identified at Amma Fatma. The reddish fluorescence of this OM may be related to natural OM sulfurization (dominance of sulfur compounds in the kerogen), as described by [START_REF] Stankiewicz | Geochemistry of the alginite and amorphous organic matter from Type II-S kerogens[END_REF], being also important to take into account the role of this process in the deposition of these hydrogen-rich sediments [START_REF] Kolonic | Geochemical characterization of Cenomanian/Turonian black shales from the Tarfaya Basin (SW Morocco)[END_REF]. Amma Fatma sections, and data from supplementary sections and boreholes [START_REF] El Albani | The role of diagenetic carbonate concretions in the preservation of the original sedimentary record[END_REF][START_REF] Kolonic | Geochemical characterization of Cenomanian/Turonian black shales from the Tarfaya Basin (SW Morocco)[END_REF][START_REF] Gertsch | Middle and late Cenomanian oceanic anoxic events in shallow and deeper shelf environments of western Morocco[END_REF][START_REF] Ghassal | Depositional environment and source rock potential of Cenomanian and Turonian sedimentary rocks of the Tarfaya Basin, sedimentary rocks of the Tarfaya Basin, Southwest Morocco[END_REF][START_REF] Dickson | Basin-scale control on the molybdenum-isotope composition of seawater during Oceanic Anoxic Event 2 (Late Cretaceous)[END_REF]. 2 nd and 3 rd order T-R sequences according to [START_REF] Lebedel | Enregistrement de l'évènement anoxique Cénomanien supérieur-Turonien inférieur à l'ouest de la plateforme saharienne : sédimentologie, paléontologie, géochimie et minéralogie[END_REF].

Paleoenvironmental conditions and sea level evolution during the Cenomanian-Turonian interval

The variability of the organic facies previously mentioned suggests spatio-temporal paleoenvironmental variations.

The R. cushmani/W. archaeocretacea biozone boundary in the Agadir area is marked by an exposure surface [START_REF] Jati | The Cenomanian-Turonian boundary event on the Moroccan Atlantic margin (Agadir basin): Stable isotope and sequence stratigraphy[END_REF]) followed, at the base of the W. archaeocretacea biozone, by sedimentation in a shallow high energy environment, with oxic conditions not allowing the preservation of OM (prior to CIE). These oxidizing conditions are in accordance with published Rock-Eval data showing low hydrogen index coupled to very high oxygen index values (Type IV kerogen; [START_REF] Gertsch | Middle and late Cenomanian oceanic anoxic events in shallow and deeper shelf environments of western Morocco[END_REF]Fig. 8). At

Tarfaya, the late Cenomanian is characterized by a major sea level rise suggested by decreasing detrital input and increasing hydrogen index, although a short low-amplitude sea level fall occurs prior to CIE [START_REF] Gale | Global correlation of Cenomanian (Upper Cretaceous) sequences: evidence for Milankovitch control on sea level[END_REF][START_REF] Gale | Eustatic sea-level record for the Cenomanian (Late Cretaceous) -extension to the Western Interior Basin, USA[END_REF][START_REF] Gertsch | Middle and late Cenomanian oceanic anoxic events in shallow and deeper shelf environments of western Morocco[END_REF]. At the Mohammed Beach reference section (located ~ 21 km NE of Amma Fatma; Fig. 1), deposition occurred in a middle shelf environment with a carbonate dominated system with redox conditions becoming more anoxic to the top [START_REF] Kuhnt | Orbital-scale record of the late Cenomanian-Turonian oceanic anoxic event (OAE-2) in the Tarfaya Basin (Morocco)[END_REF][START_REF] Kuhnt | Cenomanian sequence stratigraphy and sea-level fluctuations in the Tarfaya Basin (SW Morocco)[END_REF][START_REF] Mort | Organic carbon deposition and phosphorus accumulation during Oceanic Anoxic Event 2 in Tarfaya, Morocco[END_REF][START_REF] Gertsch | Middle and late Cenomanian oceanic anoxic events in shallow and deeper shelf environments of western Morocco[END_REF][START_REF] Ghassal | Depositional environment and source rock potential of Cenomanian and Turonian sedimentary rocks of the Tarfaya Basin, sedimentary rocks of the Tarfaya Basin, Southwest Morocco[END_REF] The CIE is marked, at Agadir, by a 3 rd order transgressive-regressive cycle, represented, at the base, by a shallow environment with an increase in primary productivity under normal oxygenation conditions (corroborated by an Ostreidae biostrome), followed by an increase in water level associated to a decrease in oxygen availability, promoting the amorphization of the marine microplankton. Benthonic and planktonic foraminiferal [START_REF] Tribovillard | Analysis of marine environmental conditions based on molybdenum-uranium covariation -Applications to Mesozoic paleoceanography[END_REF]. C: EFMo versus EFU for the lower Turonian of the Agadir and Amma Fatma samples.

Although sedimentological and inorganic geochemical data indicate similar depositional conditions at both studied locations, the organic facies suggest slightly different contexts and conditions at the time of deposition of these organic-rich deposits. Thus, in the Agadir area, the lower Turonian is marked by an overall transgressive trend with the establishment of dysoxic to anoxic conditions. Short-term water level oscillations are indicated by different degrees of amorphization of the marine microplankton (Type II kerogen [START_REF] Gertsch | Middle and late Cenomanian oceanic anoxic events in shallow and deeper shelf environments of western Morocco[END_REF]. These depositional conditions are corroborated by foraminiferal assemblages, with fluctuations of the oxygen concentration being already suggested by [START_REF] Jati | The Cenomanian-Turonian boundary event on the Moroccan Atlantic margin (Agadir basin): Stable isotope and sequence stratigraphy[END_REF] based on changes in planktonic/total foraminifera ratio.

In the Tarfaya Basin, the OM assemblage suggests that the depositional environment is characterized by a shallow water column (shelf environment) with O2 stratification, euxinic conditions, and some degree of restriction, in order to allow the proliferation of the bacterial biomass. The higher Mo enrichment at Amma Fatma suggests more sulfidic (or sulfate-reducing) conditions, probably due to the presence of free H2S in the water column only in this area (Fig. 9,A). This could explain the highest OM concentration in the Amma Fatma section as it could provide better conditions for OM preservation. Periodic reoxygenation of the water column and bottom waters is indicated by the presence of Thalassinoides (Fig. 2,B). These periods of higher oxygenation were not possibly to identify with the resolution of the sampling, although, some levels with lower TOC are described for the lower Turonian of the Tarfaya Basin by [START_REF] Kolonic | Geochemical characterization of Cenomanian/Turonian black shales from the Tarfaya Basin (SW Morocco)[END_REF].

According to [START_REF] Haq | Cretaceous eustasy revisited[END_REF], the earliest Turonian characterized the maximum of this sealevel rise, and [START_REF] Einsele | Turonian black shales in the Moroccan coastal basins: first upwelling in the Atlantic Ocean?[END_REF] suggest a deep shelf sea with water depth being controlled by the global sea-level rise and the difference between accumulation rate and subsidence. Other studies demonstrated that sea-level increased continuously during the Cenomanian, promoted by this combination of eustatic global sea-level rise and shelf subsidence [START_REF] Gebhardt | Foraminiferal response to sea level change, organic flux and oxygen deficiency in the Cenomanian of the Tarfaya Basin, southern Morocco[END_REF][START_REF] Mort | Organic carbon deposition and phosphorus accumulation during Oceanic Anoxic Event 2 in Tarfaya, Morocco[END_REF][START_REF] Kuhnt | Cenomanian sequence stratigraphy and sea-level fluctuations in the Tarfaya Basin (SW Morocco)[END_REF]. In the Tarfaya Basin, the lithofacies and the biofacies distribution during the Late Cretaceous suggest a maximum depth of 200 m [START_REF] Kuhnt | Cenomanian-Turonian source rocks: paleobiogeographic and paleoenvironmental aspects[END_REF]El Albani et al., 1999a). El Albani et al (1999b), in a sedimentological study of storm deposits at Amma Fatma, defined that these lower Turonian sediments are deposited on a platform with an estimated palaeobathymetry during the lower Turonian fluctuating between 100-150 m depth. This interpretation seems to be in accordance with a shallow water with high productivity realm in an outer shelf setting proposed for the deposition of the Amma Fatma organic-rich deposits by [START_REF] Smrzka | Methane seepage in a Cretaceous greenhouse world recorded by an unusual carbonate deposit from the Tarfaya Basin, Morocco[END_REF], based on foraminiferal and clay assemblages, which is corroborated by the organic facies defined in this study (see section 4.2.3 and 5.1).

Paleoproductivity vs upwelling

During the lower Turonian, reducing conditions persisted in the Tarfaya Basin and developed in the Agadir Basin associated to an increase in paleoproductivity [START_REF] Einsele | Turonian black shales in the Moroccan coastal basins: first upwelling in the Atlantic Ocean?[END_REF][START_REF] Mort | Organic carbon deposition and phosphorus accumulation during Oceanic Anoxic Event 2 in Tarfaya, Morocco[END_REF]Fabre et al., 2018). The high paleoproductivity in the northwest African shelf, suggested by inorganic geochemical data, is considered to be promoted by intense upwelling of nutrient-rich waters [START_REF] Einsele | Turonian black shales in the Moroccan coastal basins: first upwelling in the Atlantic Ocean?[END_REF]Kruijs and Barron, 1990;[START_REF] Sinninghe Damsté | A euxinic southern North Atlantic Ocean during the Cenomanian-Turonian oceanic anoxic event[END_REF][START_REF] Lüning | Integrated depositional model for the Cenomanian-Turonian organic-rich strata in North Africa[END_REF][START_REF] Kuhnt | Orbital-scale record of the late Cenomanian-Turonian oceanic anoxic event (OAE-2) in the Tarfaya Basin (Morocco)[END_REF][START_REF] Keller | Oceanic events and biotic effects of the Cenomanian-Turonian anoxic event, Tarfaya Basin, Morocco[END_REF][START_REF] Mort | Organic carbon deposition and phosphorus accumulation during Oceanic Anoxic Event 2 in Tarfaya, Morocco[END_REF][START_REF] Trabucho Alexandre | The mid-Cretaceous North Atlantic nutrient trap: black shales and OAEs[END_REF]Fabre et al., 2018). Foraminiferal assemblages suggest intensified upwelling of relatively cool waters at Amma Fatma [START_REF] Smrzka | Methane seepage in a Cretaceous greenhouse world recorded by an unusual carbonate deposit from the Tarfaya Basin, Morocco[END_REF], while geochemical, sedimentological, paleoecological and isotopic evidences at Agadir suggest intense upwelling of nutrient-rich waters to explain the high marine productivity (Fabre et al., 2018). According to [START_REF] Tyson | Palynofacies analysis[END_REF][START_REF] Tyson | Sedimentary Organic Matter. Organic facies and palynofacies[END_REF], AOM usually dominates the kerogen assemblages in upwelling influenced dysoxic sediment facies, while associations with high number of dinocysts, foraminiferal test-linings and fungal remains are associated to upwelling areas with high oxygen availability (base of CIE at Agadir). In both basins, the lower Turonian palynofacies association is dominated by AOM, with a marine phytoplanktonic origin in Agadir, and dominance of bacterial material in Amma Fatma.

These organic facies therefore corroborate the high primary productivity previously suggested for the lower Turonian of Agadir and Amma Fatma [START_REF] Smrzka | Methane seepage in a Cretaceous greenhouse world recorded by an unusual carbonate deposit from the Tarfaya Basin, Morocco[END_REF]Fabre et al., 2018).

Organic matter assemblage vs paleogeographical context

In accordance to previous studies, organic petrographic and geochemical data indicate oxic to temporarily dysoxic conditions during the OAE2 at Agadir, with anoxic marine conditions being only established during the lower Turonian. This study therefore corroborates a delay of the anoxia in shallow marginal environments like Agadir [START_REF] Leckie | Paleoceanography of the southwestern Western Interior sea during the time of the Cenomanian-Turonian boundary (Late Cretaceous)[END_REF]Gertsh et al., 2010;[START_REF] Lézin | The Upper Cenomanian-Lower Turonian of the Preafrican Trough, Morocco[END_REF][START_REF] Lebedel | Geochemical and palaeoecological record of the Cenomanian-Turonian Anoxic Event in the carbonate platform of the Preafrican Trough, Morocco[END_REF][START_REF] Lebedel | The upper Cenomanian-lower Turonian of the Preafrican Trough (Morocco): Platform configuration and palaeoenvironmental conditions[END_REF], when compared to outer shelf and deeper basin environments, like the Tarfaya Basin, where the highest TOC values are normally associated to the CIE (e.g. El Albani et al., 1999a;Kuypers et al., 2004a;[START_REF] Kolonic | Black shale deposition on the northwest African shelf during the Cenomanian-Turonian oceanic anoxic event: climate coupling and global organic carbon burial[END_REF][START_REF] Mort | Organic carbon deposition and phosphorus accumulation during Oceanic Anoxic Event 2 in Tarfaya, Morocco[END_REF][START_REF] Sinninghe Damsté | The carbon isotopic response of algae, (cyano)bacteria, archaea and higher plants to the late Cenomanian perturbation of the global carbon cycle: Insights from biomarkers in black shales from the Cape Verde Basin (DSDP Site 367)[END_REF]Gertsh et al., 2010;[START_REF] Ghassal | Depositional environment and source rock potential of Cenomanian and Turonian sedimentary rocks of the Tarfaya Basin, sedimentary rocks of the Tarfaya Basin, Southwest Morocco[END_REF]. Furthermore, differences in terms of the redox conditions in the water column during the lower Turonian of Agadir and Amma Fatma are highlighted. Agadir is characterized by dysoxic to anoxic conditions, while in Amma Fatma was observed that the late Cenomanian euxinic conditions (with punctual dysoxia) continue into the lower Turonian (H. helvetica biozone). This difference could be related to the mixing of Tethyan and Atlantic waters in Agadir (Fig. 10, A, B), suggested by the occurrence of both Tethyan and Atlantic ammonites (Vascoceras andSelwynoceras, respectively -Wiedmann et al., 1974, 1978) and ostracods [START_REF] Andreu | Les Ostracodes du Crétacé moyen (Barrémien à Turonien) le long d'une transversale Agadir-Nador (Maroc) -Thèse[END_REF]. This water circulation patterns have already been proposed

by Fabre et al. (2018), who suggest a connection between the Agadir Basin and the Tethyan Ocean via the Preafrican Trough (Fig. 10,C). This is not observed at Tarfaya, displaying only an Atlantic influence (Boreal fauna of North America and Northern Europe; [START_REF] Wiedmann | Ammoniten als Milieu-Indikationen?[END_REF][START_REF] Wiedmann | Evidence faunistique et sédimentologique pour un upwelling dans le bassin côtier de Tarfaya, Maroc, dans la Crétacé supérieur[END_REF]. This leads to the conclusion that, although the 

Conclusions

The present study offers a contribution to the knowledge of the organic fraction of the Cenomanian-Turonian record of the Moroccan Atlantic coast. The organic facies variability allowed the definition of the paleoenvironmental conditions at time of deposition of the upper Cenomanian-lower Turonian sediments of the Agadir section (Agadir Basin) and of the lower Turonian record of the Amma Fatma section (Tarfaya Basin).

The Agadir section represents a transgressive-regressive cycle during the upper Cenomanian, followed by a drowning event, during the lower Turonian, with establishment of a deep platform environment. Two periods of low OM preservation, at the base of the section and at the base of the lower Turonian mark sea-level lowstands, with a high energy oxic environment (EFMn > 1), that culminate in two emersion surfaces. The Amma Fatma section is characterized by an organic facies dominated by bacterial material, indicating a shallow water environment, with some degree of restriction, euxinic conditions (high EFMo) and high paleoproductivity (EFCu, EFNi and EFZn > 1).

The lower Turonian sediments in both sections represent environments with low oxygen availability and high primary productivity, possibly promoted by the occurrence of upwelling currents. Nevertheless, differences in redox conditions between Agadir and Tarfaya are clear with anoxia prevailing at Agadir, while euxinic conditions are established at Tarfaya. This study further corroborates a delay in the anoxia in Agadir, that during the CIE only reaches slight dysoxia, and the maintenance of reducing conditions in Tarfaya after the CIE.

Fig. 1 .

 1 Fig. 1. Simplified geological map of the Cretaceous outcrops in Morocco and location of the studied sections (adapted from Ettachfini and Andreu, 2004).

Fig. 2 .

 2 Fig. 2. Stratigraphic logs of the studied sections with sample location. A: Agadir section; B: Amma Fatma section. Planktonic foraminifera biostratigraphy as defined by Smrzka et al. (2017) and Fabre et al. (2018), and carbon isotope excursion (CIE) interval as defined by Fabre et al. (2018). δ 13 Ccarb and δ 13 CTOC data from Jati et al. (2010) and Smrzka et al. (2017), respectively. R.: Rotalipora cushmani planktonic foraminifera biozone; D: Discontinuity; D-L: Discontinuity topped by lag deposits; Fe:

  TWL, and have strong greenish to yellow fluorescence (Fig.3, I-K). Acritarchs (samples Ag10, Ag27, Ag91 and Ag102) are transparent to light brown in TWL, exhibit a yellow fluorescence, and are small in size with short processes. Prasinophyte algae, namely from the genus Pterospermella, are present in samples Ag27, Ag32, Ag40 and Ag108. These components are recognizable by their widely separated inner and outer walls; the outer walls have alae, or flanges, that give a segmented appearance to some specimens. These are light brown in TWL and have a strong yellow fluorescence.Pterospermella specimens may appear whole or fragmented (Fig.3, L). Pollen grains and spores comprise the sporomorph subgroup. These palynomorph are light brown in TWL and have yellow to orange fluorescence (Fig.3, M). Sporomorphs in the samples have a variety of different sizes, forms, and ornamentations. The zoomorph subgroup is comprised of foraminiferal test-linings and scolecodonts. The foraminiferal test-linings exhibit a light to dark brown color in TWL and no to brown fluorescence. They are present in high percentages in sample Ag10 (19.9%) (Fig.3, N). Scolecodonts show a dark brown coloration under TWL and brown fluorescence (Fig.3, O). The Zooclast group is present throughout the section, with samples Ag10 and Ag32 displaying the highest percentages(24.1% and 11.7%, respectively). This group is characterized by undifferentiated zooclasts with light to dark brown color under TWL and no to dark orange fluorescence, and crustacean eggs exhibiting a dark brown color in TWL and no fluorescence.

Fig. 3 .

 3 Fig. 3. Photomicrographs of OM from the Agadir section samples. A: Non-opaque biostructured phytoclast (banded); B: Opaque phytoclast (pitted); C-F: Marine phytoplankton-derived AOM; G, H: Marine phytoplankton-derived AOM with lower

Fig. 4 .

 4 Fig. 4. Geochemical and palynofacies data stratigraphic variation across the upper Cenomanian-lower Turonian interval of the Agadir section. EF calculated based on Fabre et al. (2018) geochemical data. 2 nd and 3 rd order T-R sequences according to Lebedel (2013).

Fig. 5 .

 5 Fig. 5. Photomicrographs of OM from the Amma Fatma section samples. A-F: Bacterial AOM; G, H: Dinoflagellate cyst; I: Prasinophyte algae, Tasmanites genus; J: Spore: K: Bisaccate pollen grain; L: -Zygmemataceae from the genus Spirogyra; M: Foraminiferal Test-Lining; N -Crustacean egg; O: Fragment of pyritized radiolarian. TWL: A-C, J-K, M-N; FM: D-I, L; RWL: O.

Fig. 6 .

 6 Fig. 6. Photomicrographs of whole-rock polished blocks from the Amma Fatma section samples. Bi: Bituminite; Do: dolomite rhombohedron; La: lamalginite; Py: pyrite framboid; Zo: zooclast. RWL: A, C, E; FM: B, D, F.

Fig. 7 .

 7 Fig. 7. Geochemical and palynofacies data stratigraphic variation across the lower Turonian of the Amma Fatma section. EF calculated based on Smrzka et al. (2017) geochemical data.

Fig. 8 .

 8 Fig. 8. Schematic representation of OM data and paleoenvironmental conditions in Agadir and Tarfaya basins, including the studied Agadir and

  assemblages, rare prior to CIE, increase in abundance and diversity during the CIE, consisting mainly of low oxygen-tolerant species (e.g. Coryphostoma plaitum, Gavelinella sandidgei, Neobulimina albertensis and Pyraminida Prolixa;[START_REF] Gertsch | Middle and late Cenomanian oceanic anoxic events in shallow and deeper shelf environments of western Morocco[END_REF], corroborating an increase in water level, and dysoxic bottom waters with stratification of the water column. The decrease of AOM to the top of the CIE indicates a decrease in water level and an increase in oxygen availability. This regressive trend culminates in the erosive emersion surface observed at the top of the upper Cenomanian (this surface truncates bioclastic bioturbated wackestones that follow sandstone beds, with quasi-planar lamination or hummocky cross-stratification, with wave ripples at the top interpreted as storm beds;[START_REF] Jati | The Cenomanian-Turonian boundary event on the Moroccan Atlantic margin (Agadir basin): Stable isotope and sequence stratigraphy[END_REF]. The topmost upper Cenomanian and base of the lower Turonian is therefore characterized by a shallow high energy environment, with high oxygen availability.

Fig. 9 .

 9 Fig. 9. Inorganic geochemistry data. A: Average and median enrichment of the main paleoredox (Mn, U, V and Mo) and paleoproductivity (Cu, Ni, Zn) proxies for the lower Turonian of the Agadir and Amma Fatma sections. B: EFMo versus EFU with hydrographic conditions according to Tribovillard et al. (2012). Diagonal green lines represent 3/1; 1/1 and 0.3/1 (Mo/U) ratios of present-day seawater. Blue area corresponds to weakly restricted basins with "Particulate Shuttle" effect. Yellow area shows EFMo versus EFU evolution under suboxic to euxinic conditions in modern open marine environments[START_REF] Tribovillard | Analysis of marine environmental conditions based on molybdenum-uranium covariation -Applications to Mesozoic paleoceanography[END_REF]. C: EFMo versus EFU for the lower

  Cenomanian-Turonian boundary is a period with likely black shale occurrences worldwide, local control mechanisms are also important players in the shaping of the effects of the global event in the sedimentary record.

Fig. 10

 10 Fig. 10. A: NW African margin paleogeographical map during the Cenomanian-Turonian (modified after Essafraoui et al. 2015; Fabre et al., 2018) with location of the two studied basins and the presumed Atlantic/Tethys connection. B: Mid-Cretaceous North Atlantic oceanographic processes. Red and purple arrows indicate surface and deep circulation, respectively (modified after Trabucho Alexandre et al. 2010; Fabre et al., 2018). C: Northwest Saharan margin oxygenation conditions and main currents during the early Turonian (modified after Fabre et al, 2018). CLIP: Caribbean Large Igneous Province. For location of Mohammed Beach section and S4, S57 and S75 boreholes please see figure 1.

Table 1 .

 1 Organic geochemistry and palynofacies data of samples from the Agadir section. Palynomorph Group is present in all samples showing a large variation between 2.7% and 96.7%. This group is represented by components of three subgroups: marine microplankton, sporomorphs and zoomorphs. The marine microplankton subgroup is the one present in highest percentages, and contains dinoflagellate cysts, acritarchs and prasinophyte algae. Dinoflagellate cysts are the main marine component present in the section, with percentages reaching 96.1% (Ag40). They are transparent to light brown in

				Geochemistry		Palynofacies	
	Sample	Lithology	TOC (wt.%)	Sulfur (wt.%)	IR (wt.%)	δ 13 CKerogen (‰)	PHY (%)	AMO (%)	PAL (%)	ZOO (%)
	Lower Turonian								
	Ag108	Calcareous Marl 4.56 0.68	39	-27.42	0.0 96.1	3.3	0.6
	Ag102	Calcareous Marl 0.46 0.10	31	-27.71	0.0 93.1	5.8	1.1
	Ag97	Marly Limestone 1.17 0.25	16	-	0.0 95.5	3.9	0.6
	Ag91	Marly Limestone 5.22 1.16	22	-26.88	0.0 97.0	2.7	0.3
	Ag56	Limestone	0.11 0.02	<1	-		Low Recovery
	Upper Cenomanian								
	Ag52	Limestone	0.10 0.03	4	-				
								Low Recovery
	Ag51	Limestone	0.12 0.01	4	-				
	Ag40	Marly Limestone 0.17 0.03	18	-22.60	0.3	0.3	96.7	2.6
	Ag32	Marl	0.44 0.08	75	-25.53	0.0 33.7	54.6	11.7
	Ag27	Limestone	0.12 0.03	9	-	0.0 10.4	84.9	4.7
	Ag10	Marl	0.47 1.15	71	-24.87	0.3	3.6	72.0	24.1
	Ag6	Limestone	0.06 0.27	<1	-		Low Recovery
	TOC: Total organic carbon (wt.%); IR: Insoluble residue (wt.%); PHY: Phytoclast Group;

AMO: Amorphous Group; PAL: Palynomorph Group; ZOO: Zooclast Group.
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During CIE at Tarfaya Basin, deposition occurs under anoxic/euxinic conditions, with high primary productivity favoring the preservation of OM of marine origin, that is, a mixture of marine microplankton and both bacteria and cyanobacteria (TOC up to ~15 wt.%; [START_REF] Gertsch | Middle and late Cenomanian oceanic anoxic events in shallow and deeper shelf environments of western Morocco[END_REF][START_REF] Ghassal | Depositional environment and source rock potential of Cenomanian and Turonian sedimentary rocks of the Tarfaya Basin, sedimentary rocks of the Tarfaya Basin, Southwest Morocco[END_REF].

During the lower Turonian, a sedimentary homogenization along the Moroccan coast is suggested by sedimentological data (e.g. El Albani et al., 1999b;[START_REF] Lüning | Integrated depositional model for the Cenomanian-Turonian organic-rich strata in North Africa[END_REF][START_REF] Gertsch | Middle and late Cenomanian oceanic anoxic events in shallow and deeper shelf environments of western Morocco[END_REF][START_REF] Jati | The Cenomanian-Turonian boundary event on the Moroccan Atlantic margin (Agadir basin): Stable isotope and sequence stratigraphy[END_REF] which is in agreement with the inorganic geochemical data (Fig. 9). Figure 9A allows the comparison between the average and median enrichment factor values of the main paleoredox and paleoproductivity proxies, suggesting similar conditions for both sections. These trace metal enrichments are in the same order of magnitude as those recorded in coastal upwelling and Cenomanian-Turonian black shales [START_REF] Brumsack | The trace metal content of recent organic carbon-rich sediments: Implications for Cretaceous black shale formation[END_REF]. The concomitant enrichment in U, V and Mo in these sediments reflects euxinic conditions at the sediment-water interface or in the water column [START_REF] Algeo | Trace-element behavior and redox facies in core shales of Upper Pennsylvanian Kansas-type cyclothems[END_REF][START_REF] Tribovillard | Enhanced trapping of molybdenum by sulfurized organic matter of marine origin as recorded by various Mesozoic formations[END_REF], while a significant enrichment in Cu, Ni and Zn suggests high paleoproductivity (meso-to eutrophic conditions).

The covariation of EFU and EFMo in sediments is considered a tool to evaluate the degree of restriction of a basin (semi-restricted basin versus unrestricted marine environment, Fig. 9,B). This is related to the different geochemical behaviors of Mo and U under anoxic conditions (for more detail see [START_REF] Algeo | Environmental Analysis of Paleoceanographic Systems Based on Molybdenum-Uranium Covariation[END_REF][START_REF] Tribovillard | Analysis of marine environmental conditions based on molybdenum-uranium covariation -Applications to Mesozoic paleoceanography[END_REF].

A similar distribution of the lower Turonian samples of Agadir and Amma Fatma is observed in the EFMo versus EFU diagram of figure 9C, suggesting equivalent hydrographic conditions. These data encompass the present-day seawater Mo/U ratio, reflecting environmental conditions of two coastal basin environments with mainly open marine conditions (Fig. 9, B; [START_REF] Tribovillard | Analysis of marine environmental conditions based on molybdenum-uranium covariation -Applications to Mesozoic paleoceanography[END_REF] which fluctuate between euxinic and suboxic seafloor conditions [START_REF] Dickson | Basin-scale control on the molybdenum-isotope composition of seawater during Oceanic Anoxic Event 2 (Late Cretaceous)[END_REF]. The same conditions are recorded for the upper Cenomanian-Turonian interval of the S57 drill core in the Tarfaya Basin [START_REF] Dickson | Basin-scale control on the molybdenum-isotope composition of seawater during Oceanic Anoxic Event 2 (Late Cretaceous)[END_REF], reflecting stability of the environmental context during the upper Cenomanian-Turonian interval at Tarfaya, while reducing conditions only develop during the lower Turonian in the Agadir Basin.