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This work focuses on the Twihinate—Lamlaga Cretaceous
carbonatite annular intrusions in the western Reguibat Shield
of the West African Craton (Morocco) which are partially or
completely covered by iron oxides and silica rocks. The
carbonatite activity produced two distinct calciocarbonatite
facies (white and grey). Light REE-rich calcite and apatite
with notable amount of phlogopite are the main rock-forming
minerals of the white facies. The grey carbonatite occurs
intruded the white facies, and is composed mainly of REE-
poor calcite, heavy REE-rich apatite, oxyhydroxides
(geothite, hematite) with minor quartz. They are highly
mineralized with monazite-(Ce), synchysite-(Ce) and
pyrochlore as the main REE- and Nb-bearing minerals.
However, the iron oxide (> 80 vol.% goethite and hematite)
and silicic rocks (mostly quartz) contain the highest REE (up
to 1.2 %) and Nb (0.5 %) concentrations, represented mainly
by Th-poor monazite and pyrochlore. Moreover, the
carbonatites are also associated with apatite-rich rocks (up to
29 wt.% P»0s) with significant heavy REE and Y enrichment.
The observed critical metal and phosphate concentrations are
explained by the superimposition of magmatic/hydrothermal

and near-surface alteration processes.



