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Petroleum source rocks of the Tarfaya Basin RAFAI A., EL BATAL Y. & AADJOUR M. Department of Geology, Laboratory of Sedimentary Georesources and Environment, University Hassan II- Casablanca-Mohammedia, Faculty of Sciences Ben M'sik BP 7955, 20702 Casablanca, Morocco. [email protected] Abstract. The main objective of our study will be the determination of the source rock parameters for different sedimentary sequences in the Tarfaya Basin and adjacent areas, with a focus on Upper Cretaceous units. We aimed to assess the depositional environment of these source rocks and provide implications for future petroleum exploration and resource assessment in Moroccan coastal regions. Samples will be collected from outcrops of Albian, Cenomanian, Turonian, Coniacian, Santonian, Campanian and Maestrichtian formations within the Tarfaya Basin. And analyzed for total organic carbon (Corg), total inorganic carbon contents and total sulfur content (Rock–Eval analysis, vitrinite reflectance and Thermal Alteration Index). The generative potential of sedimentary rocks will be defined by Corg content and hydrogen richness, which is a function of kerogen type and preservation. Keywords: Source rock, Tarfaya bassin, upper Cretaceous. 1. Introduction. For a number of years, exploration interest has focussed onshore in western Morocco and offshore on the Atlantic margin (Jarvis et al., 1999). Several companies drilled wells in the onand offshore parts of the Tarfaya Basin, such as the offshore wells MO-1 to MO-8, Cap Juby-1, Puerto Cansado-1 and El Hamra-1 (Leine, 1986). Oil shows inMauritania and in the northernMoroccan basins emphasize the possible economic relevance of active petroleum systems along the north-west African continental margin. The middle through early Late Cretaceous (w120–80 Ma) was a time of extreme warming commonly attributed to high levels of atmospheric greenhouse gases and high sea levels repeatedly drowning reefs and creating large shallowcontinental seas. Distinct intervals of black shale deposition with unusually high concentrations of total organic carbon (TOC) termed oceanic anoxic events (OAE) were deposited on a global scale during the Aptian-Albian, CenomanianTuronian and Coniacian Santonian (e.g., Hart and Leary, 1989; Crowley, 1991; Johnson et al., 1996; Wilson et al., l998; Jones and Jenkyns, 2001; Norris et al., 2002; Leckie et al., 2002). 2. Tarfaya Basin – geological background The Mesozoic Tarfaya Basin extends along the coast of southern Morocco between 28_N and 24_N (Fig. 1) and is part of the western margin of the Sahara platform, which has been tectonically stable since the Cretaceous (El Albani et al., 1999). Sediments consist of alternating layers of dark and light organic-rich shales and marly limestones that form the large-scale anticline structure of the Tarfaya Basin (Leine, 1986). During the late Cenomanian and early Turonian, deposition occurred in an open shelf setting to the south at a depth of 200–300 m (Kuhnt et al., 2001), but rapidly shallowed towards the paleoshoreline to the northeast, as indicated by increasing terrigenous influx (Tazra, Amma Fatma and Mohamed Beach, Gebhardt et al., 2004). In these shallower areas, sediments consist of dark-light laminated marly shales, marlstones and limestones with silicified nodules in some layers. The predominantly bioclastic limestone layers have erosive bases and hummocky cross-stratification. The carbonate is mainly biogenic consisting of foraminifera and calcareous nannofossils. Except for the Tazra section, organic carbon is generally well preserved as evident by the dark/light laminations prominently exposed along the cliffs of the Atlantic Ocean. An erosional unconformity truncates all of the Paleocene, Upper Cretaceous and part of the Lower Cretaceous at the shelf edge. The erosion probably took place in Santonian to Paleocene times. Eocene and Oligocene units are overlain by a thicker Miocene sequence (max. thickness 1 km; Davison, 2005).



Fig. 1. Location of the Tarfaya Basin along the northwestern Atlantic margin of Morocco (Kuhnt et al.,2004).
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3. Methods : Seismic and diagraphy data will be used to locate the organic mater in different areas.Organic petrography and geochemical analyses are programmed, Samples will be collected and prepared for different types of analyses such as Rock–Eval pyrolysis to determinate Parameters like hydrogen index [HI, mg hydrocarbon (HC) equivalents per g Corg), oxygen index (OI, mgCO2 per g Corg) and Tmax (temperature of maximum pyrolysis yield). A modified van Krevelen diagram (HI/OI) and a crossplot of S2 and Corg will be used for kerogen classification, Vitrinite reflectance (VRr) and Thermal Alteration Index analyses will be done as well. 4. Conclusion Results of the analyses we aim to execute will defind the potentiel of the source rock of Tarfaya basin and it will help to make a north – south correlation in order to have an idea about the evolution of the source rock and its organic potentiel. References. El Albani, A., Kuhnt, W., Luderer, F., Herbin, J.P., Caron, M., 1999. Palaeoenvironmental evolution of the late Cretaceous sequences in the Tarfaya Basin (southwest of Morocco). In: Cameron, N.R., Bate, R.H., Clure, V.S. (Eds.). The Oil and Gas Habitats of the South Atlantic. Geological Society of London, Special Publication, vol. 153, pp. 223–240. Gebhardt, H., Kuhnt, W., Holbourn, A., 2004. Formainiferal responce to sea level change, organic flux and oxygen deficiency in the Cenomanian of the Tarfaya Basin, southern Morocco. Marine Micropalaeontology 53, 133–157. Jarvis, J., Fish, P., Garwood, T., 1999. Morocco‘s Tarfaya deepwater prospects are encouraging. Oil and Gas Journal 16, 90– 94. Kuhnt,W., Chellai, E.H., Holbourn, A., Luderer, F., Thurow, J.,Wagner, T., El Albani, A., Beckmann, B., Hervin, J.-P., Kawamura, H., Kolonic, S., Nederbragt, A., Street, C., Ravilious, K., 2001. Morocco Basin’s sedimentary record may provide correlations for Cretaceous paleooceanographic events worldwide. EOS, Transactions American Geophysical Union 82, 361–364. Leine, L., 1986. Geology of the Tarfaya oil shale deposit, Morocco. Geologie en Mijnbouw 65, 57–74.
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