Introduction

The Anti-Atlas belt of Morocco, located along the northern margin of the West African Craton (WAC), bears witness to a long-lived geological evolution since the break-up of Rodinia (Hefferan et al., 2014; Gasquet et al., 2008; Thomas et al., 2002). Initial rifting at ca. 900–700 Ma is recorded by the 885 Ma Tonian mafic dikes. This rifting generated a passive margin along the WAC and eventually led to the development of Cryogenian oceanic lithosphere (Hefferan et al., 2014). This period is characterized by the deposition of the Lkest-Taghdout Group, a thick sequence of quartzites and carbonates (Alvaro et al., 2014b) (Fig. 1B).
The subsequent evolution of the Anti-Atlas belt during the Ediacaran remains debated, despite major advances in understanding the multiple Neoproterozoic events that culminated in the final amalgamation of Gondwana (D’Lemos et al. 2006; Samson et al. 2004; Gasquet et al. 2008, 2005, 2004; Thomas et al. 2004, 2002; Ennih and Liégeois, 2008, 2001; Walsh et al. 2002). Based on paleogeographic reconstructions and lithostratigraphic correlations (Linnemann et al., 2014; Errami et al., 2021a; Walsh et al., 2012), the Anti-Atlas belt was close to the Cadomian subduction system. Whereas Gondwana amalgamation was driven by large-scale Pan-African collisions between major cratonic blocks, the northern margin of the WAC experienced a synchronous but distinct tectonic regime (Rojo-Pérez et al., 2024; Stern, 2024; Hefferan et al., 2014). During the Ediacaran, this margin lay proximal to the Cadomian accretionary system, a long-lived subduction-related orogen that developed along the Gondwanan periphery (Linnemann et al., 2014; Nance et al., 2008).

It remains debated whether the Anti-Atlas records the post-collisional stage of the Pan-African belt or instead reflects the development of a back-arc basin induced by the southward-dipping Cadomian subduction beneath the amalgamated WAC-Iriri/Tazigzaout arc complex at ca. 620 Ma (Errami et al., 2021a; Walsh et al., 2012; El Hadi et al., 2010; Abati et al., 2010). The nature of the basement north of the AAMF also remains unresolved (Ennih and Liégeois, 2008, 2001). In the Zgounder Mine Region (ZGMR), a well-preserved section of Ediacaran sedimentation and magmatism, provides key insights into the final stages of Pan-African tectono-magmatic evolution along the northern margin of the WAC. Here, we present new whole-rock geochemical, and Sm-Nd isotopic data to decipher the petrogenesis of these rocks, explore magma sources, and assess their geodynamic significance in the Ediacaran evolution of the WAC. We also report new LA-ICP-MS U-Pb ages from magmatic and detrital zircons to constrain the lower Ediacaran magmatism and evaluate the provenance of the Saghro Group sedimentary units, thereby refining existing geodynamic models.

