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The Middle Atlas basaltic province is the largest and youngest volcanic field in Morocco. A hundred well-
preserved strombolian cones and maars emitted numerous mafic lava flows which cover a surface of ca. 960 km2
and range in composition from nephelinites to subalkaline basalts through basanites and alkali basalts. We have
investigated the Sr, Nd and Pb isotopic compositions and trace element features of these mafic lavas. Nephelinites
represent only 1.2 % of the total surface of volcanic units; they form small monogenic volcanoes built during the
Middle and Late Miocene (16.25 – 5.87 Ma) and the Plio-Quaternary (3.92 - 0.67 Ma). The three other types are
exclusively Plio-Quaternary (3.77 – 0.60 Ma). Basanites cover 22.5 % of the volcanic field area, and generally
overlie the more widespread alkali basaltic flows (68.5 % of the plateau surface). Finally, subalkaline basalts form
the El Koudiate cone and associated flows (7.8 % of the surface of the volcanic units) and their petrographic, trace
element and isotopic features suggest that they derive from the contamination of alkali basaltic magmas by the
upper continental crust. Nephelinites, basanites and alkali basalts have a distinct HIMU flavour (206Pb/204Pb up
to 20.44) which is similar to that of metasomatic clinopyroxenes from associated spinel-facies peridotite xenoliths
(Wittig et al., 2010). Most nephelinites have rather unradiogenic 87Sr/86Sr ratios close to 0.7032, which do not
change through time. Those of the other types are slightly higher (up to 0.7037) and tend to increase temporally,
and also from basanites to alkali basalts. These geochemical features allow us to discuss the relative contributions
of the African continental crust and lithospheric mantle and that of the underlying asthenosphere to the genesis of
the Middle Atlas magmas.


