Toubkal Massif
The Toubkal Massif is a thick stack of basaltic rocks (up to 500 m) that constitutes the higher mountains of the High-Atlas, culminating at the Toubkal summit (4167 m; Fig. 6). The upper 
part of the pile and the overlying deposits are missing in this area. 
Fortunately, the base of the basalts above the rhyolitic complex can be extensively seen in all the deep valleys of the massif.
Previous investigations of these volcanic rocks are due to Zahour et al. (1999) and Zahour (2001). The rhyolitic lavas are attributed to a postcollisional calc-alkaline volcanism, whereas the basalts are related to an intraplate continental activity.
Lithostratigraphy
The lithostratigraphic succession is exposed along a southeast-northwest cross-section of the Toubkal Massif, from Amsozerte to the upper valley of Imlil (Fig. 10). The Neopro-
terozoic formations consist of a plutonovolcanic acidic complex made up of granitoid plutons and dacitic to rhyolitic lava domes and flows. To the southeast, the Amsozerte pluton is a quartz-diorite comprising amphibole, biotite, andesine, K-feldspar, and quartz. It shares calc-alkaline composition (Table 2, Fig. 4) with granodioritic and Bi-granitic batholitic plutons that constitute most of the Siroua inlier. Numerous microdioritic bodies crop out in the Ifni Lake area, between the diorite and the overlying dacite unit. They are considered as apophyses of the diorite pluton. The >1,000-m-thick dacitic and rhyolitic unit is an association of lava domes and massive flows. All the massive flows are capped by pyroclastic flows of typical eutaxitic textured ignimbrites. No significant structural oriented pattern can be seen in the massive flows. In compensation, the platy cleavage parallel to the final cooling of the ignimbrites shows a 30°–40° post-setting dip of the pile, to the northeast. Very abundant basaltic dikes crosscut the acid volcanics. 
They belong to a N30° trending swarm. They fed the overlying basaltic pile, as shown by relationships between dike flows and by their petrographic and chemical likenesses. Dike thickness ranges from 2 to 15 m. 

In the upper valley of the Ifni Lake, south of the Toubkal Mountain, dikes coalesce at their bases to give small chambers, but they are thinning upward. In that area, they may constitute 50% of the country rocks. Direction varies from N10° to N45°, being most frequently N30°. All the dikes are dipping 60° to the southeast. The chilled margin is 5–20 cm wide, depending on the dike thickness. About 65% of the dikes 
exhibit a composition of porphyritic basalts rich in plagioclase phenocrysts. The others are aphyric basalts. Contact between ignimbrites and the overlying basaltic stack is sharp and almost flat, dipping 30° to the northwest. The overbedded basaltic units have the same dip, except close to NNW-SSE faults. The basal unit is a 1- to 30-m-thick brecciated agregate of rhyodacitic fragments and scoria-sized basaltic pyroclasts. It is overlain by a 20- to 50-m-thick basaltic pyroclastic flow accumulation, and then by the upper stack of thick lava flows. South of Imlil, just below the basaltic pile, we observed a few meter-wide sedimentary channels, filled by quartz-rich  fine sandstones and by detrital deposits of mixed lapilli-sized fragments of basalt pyroclasts and quartz grains in a silty matrix. This deposit is a witness to the reworked mixed formation of the substratum at the time of the basaltic outpouring. The upper slopes of the valleys and all the summits of the Toubkal Massif are made of stacked basaltic flows similar to those of the Agoundis-Ounein V1 unit. Development of celadonite and the occurrence of intercalated beds of hyaloclastites indicate an underwater flowing. However, no pillow lava structures were observed.
