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Introduction

Since the time of its discovery in 1983 and the field expeditions that followed in 1986 and 1988, the microvertebrate assemblage from the Upper Jurassic -lowest Cretaceous of the Ksar Metlili site (KM), Anoual Syncline, eastern Morocco (Fig. 1), has emerged as one of the richest and taxonomically most diverse vertebrate assemblages from the Mesozoic of Africa and Gondwana [START_REF] Sigogneau-Russell | Nouvelles données sur le gisement à mammifères mésozoïques du Haut-Atlas marocain[END_REF][START_REF] Heinrich | Late Jurassic Mammals from Tendaguru, Tanzania, East Africa[END_REF][START_REF] Lasseron | Paléobiodiversité, évolution et paléobiogéographie des vertébrés mésozoïques africains et gondwaniens: apport des gisements du Maroc oriental[END_REF][START_REF] Lasseron | New data on the microvertebrate fauna from the Upper Jurassic or lowest Cretaceous of Ksar Metlili (Anoual Syncline, eastern Morocco)[END_REF].

Thirty-nine species of various groups -chondrichthyans, actinopterygians, non-tetrapod sarcopterygians, lissamphibians, turtles, lepidosaurs, choristoderans, crocodyliforms, pterosaurs, dinosaurs and mammals -have been identified [START_REF] Sigogneau-Russell | Découverte de mammifères dans le Mésozoïque moyen d'Afrique[END_REF], 1990[START_REF] Heinrich | Late Jurassic Mammals from Tendaguru, Tanzania, East Africa[END_REF][START_REF] Sigogneau-Russell | Découverte du premier symmétrodonte (Mammalia) du continent africain[END_REF], 1991a, 1991b, 1991c, 1992, 1995a, 1995b, 1999, 2003a;[START_REF] Duffin | Fossil shark teeth from the Early Cretaceous of Anoual, Morocco[END_REF][START_REF] Richter | Lacertilia aus der Unteren Kreide von Una und Galve (Spanien) und Anoual (Marokko)[END_REF]Sigogneau-Russell andEnsom 1994, 1998;[START_REF] Gmira | Étude des chéloniens fossiles du Maroc : Anatomie -Systématique -Phylogénie[END_REF][START_REF] Broschinski | Remarkable lizard remains from the Lower Cretaceous of Anoual (Morocco)[END_REF]Evans andSigogneau-Russell 1997, 2001;[START_REF] Knoll | Pterosaurs from the Lower Cretaceous (?Berriasian) of Anoual, Morocco[END_REF][START_REF] Gardner | New albanerpetontid amphibians from the Early Cretaceous of Morocco and Middle Jurassic of England[END_REF][START_REF] Hahn | New multituberculate teeth from the Early Cretaceous of Morocco[END_REF][START_REF] Jones | Early Cretaceous frogs from Morocco[END_REF][START_REF] Knoll | Theropod teeth from the basalmost Cretaceous of Anoual (Morocco) and their palaeobiogeographical significance[END_REF]. The discovery of this taxonomically exceptionally diverse fauna has led to three additional field expeditions, in 2010, 2015 and 2018, which sampled six new fossil-bearing loci (KM-A1, KM-A2, KM-B', KM-C, KM-D1, KM-D2) around the historical site discovered in 1983; together, these seven loci constitute the current meaning of the KM site (Fig. 2). Following the new field campaigns, the complete KM vertebrate assemblage has been revised, leading to an update of its faunal list, now including at least 53 distinct species [START_REF] Lasseron | Enigmatic teeth from the Jurassic-Cretaceous transition of Morocco: The latest known non-mammaliaform cynodonts (Synapsida, Cynodontia) from Africa?[END_REF][START_REF] Lasseron | Paléobiodiversité, évolution et paléobiogéographie des vertébrés mésozoïques africains et gondwaniens: apport des gisements du Maroc oriental[END_REF][START_REF] Lasseron | New data on the microvertebrate fauna from the Upper Jurassic or lowest Cretaceous of Ksar Metlili (Anoual Syncline, eastern Morocco)[END_REF].

<<Fig. 1 here>> <<Fig. 2 here>>

The best known and most intensively studied component of the fossil assemblage from the KM site are the mammaliaforms, especially the mammals. At least 19 species have been identified [START_REF] Lasseron | Paléobiodiversité, évolution et paléobiogéographie des vertébrés mésozoïques africains et gondwaniens: apport des gisements du Maroc oriental[END_REF], belonging to haramiyidans, eutriconodontans, non-cladotherian trechnotherians, 'dryolestoids', stem-zatherians ('peramurans') and tribosphenidans (Table 1). It is the richest mammalian fauna known in Africa, comparable to the richest contemporary mammalian faunas from Laurasia. Among them, 'dryolestoids' are of peculiar interest. This diverse grouping of mostly Jurassic and Cretaceous stem cladotherians includes dryolestids, meridiolestidans, 'paurodontids' and donodontids. Like in other cladotherians, the dentition of 'dryolestoids' consists of a series of reversed triangles, with the upper molars wider than the lowers [START_REF] Martin | Dryolestidae (Dryolestoidea, Mammalia) aus dem Oberen Jura von Portugal[END_REF][START_REF] Luo | In quest for a phylogeny of Mesozoic mammals[END_REF][START_REF] Kielan-Jaworowska | Mammals from the age of dinosaurs: origins, evolution, and structure[END_REF], and they constitute a radiation of pre-tribosphenic mammals [START_REF] Martinelli | New cladotherian mammal from southern Chile and the evolution of mesungulatid meridiolestidans at the dusk of the Mesozoic era[END_REF]. Their lower jaw shows a distinct angular process and sophisticated musculature, allowing a complex mastication with a major transverse component in the chewing cycle [START_REF] Crompton | The origin of the tribosphenic molar[END_REF][START_REF] Prothero | New Jurassic mammals from Como Bluff, Wyoming, and the interrelationships of non-tribosphenic Theria[END_REF][START_REF] Davis | Evolution of the tribosphenic molar pattern in early mammals, with comments on the "dual-origin" hypothesis[END_REF][START_REF] Schultz | Function of pretribosphenic and tribosphenic mammalian molars inferred from 3D animation[END_REF]. Jurassic 'dryolestoids' retain a welldefined Meckelian groove, as well as the splenial and coronoid bones, while geologically younger taxa have a shallower Meckelian groove and likely lost the splenial and coronoid bones [START_REF] Krebs | Evolution of the mandible and lower dentition in dryolestids (Pantotheria, Mammalia)[END_REF][START_REF] Martin | Dryolestidae (Dryolestoidea, Mammalia) aus dem Oberen Jura von Portugal[END_REF][START_REF] Kielan-Jaworowska | Mammals from the age of dinosaurs: origins, evolution, and structure[END_REF][START_REF] Rougier | Mesozoic Mammals from South America and Their Forerunners[END_REF][START_REF] Martin | Early Late Cretaceous mammals from southern Patagonia (Santa Cruz province, Argentina)[END_REF]. The 'prototribosphenic' molar of 'dryolestoids' marked a critical step in the evolution of the tribosphenic molar, with the appearance of talonid shelf in stem-cladotherians such as 'dryolestoids', which acted as an extending shearing surface and likely assisted in medial movement during occlusion [START_REF] Grossnickle | The evolutionary origin of jaw yaw in mammals[END_REF][START_REF] Martin | Molar diversity and functional adaptations in Mesozoic mammals[END_REF]. Previous studies have demonstrated considerable phylogenetic uncertainty for 'dryolestoids', which are recovered either paraphyletic (Rougier et al. 2012;Averianov et al. 2013Averianov et al. , 2014;;[START_REF] O'meara | Were there Miocene meridiolestidans? Assessing the phylogenetic placement of Necrolestes patagonensis and the presence of a 40 million year meridiolestidan ghost lineage[END_REF]Wible and Rougier 2017) or monophyletic (Rougier et al. 2011;[START_REF] Chimento | The Patagonian fossil mammal Necrolestes: a Neogene survivor of Dryolestoidea[END_REF][START_REF] Martinelli | New cladotherian mammal from southern Chile and the evolution of mesungulatid meridiolestidans at the dusk of the Mesozoic era[END_REF]. 'Dryolestoids' are the most abundant mammals from the KM site, representing more than 34% of the discovered mammaliaform specimens (Fig. 3).

Paradoxically, 'dryolestoids' represent the least studied mammal group from the KM fauna, with only one identified species, Donodon perscriptoris, belonging to the monotypic Donodontidae and which was described on the basis of three teeth (Sigogneau-Russell 1991a).

<<Table 1 here>> <<Fig. 3 here>> 'Dryolestoids' are known both in Laurasia and Gondwana from the Middle Jurassic (Bathonian; [START_REF] Freeman | Mammal teeth from the Forest Marble (Middle Jurassic) of Oxfordshire, England[END_REF][START_REF] Freeman | A Middle Jurassic mammal bed from Oxfordshire[END_REF][START_REF] Kielan-Jaworowska | Mammals from the age of dinosaurs: origins, evolution, and structure[END_REF]Averianov et al. 2014;[START_REF] Haddoumi | Guelb el Ahmar (Bathonian, Anoual Syncline, eastern Morocco): First continental flora and fauna including mammals from the Middle Jurassic of Africa[END_REF][START_REF] Lasseron | New data on the microvertebrate fauna from the Upper Jurassic or lowest Cretaceous of Ksar Metlili (Anoual Syncline, eastern Morocco)[END_REF] to the Paleocene [START_REF] Gelfo | Peligrotherium tropicalis (Mammalia, Dryolestida) from the early Paleocene of Patagonia, a survival from a Mesozoic Gondwanan radiation[END_REF][START_REF] Kielan-Jaworowska | Mammals from the age of dinosaurs: origins, evolution, and structure[END_REF]); Necrolestes Ameghino, 1891 even survived into the Neogene (Miocene) of Argentina [START_REF] Chimento | The Patagonian fossil mammal Necrolestes: a Neogene survivor of Dryolestoidea[END_REF]Rougier et al. 2012;Averianov et al. 2013;[START_REF] O'meara | Were there Miocene meridiolestidans? Assessing the phylogenetic placement of Necrolestes patagonensis and the presence of a 40 million year meridiolestidan ghost lineage[END_REF]. 'Dryolestoid' fossils are often dominant in the respective mammalian faunas [START_REF] Forasiepi | First dryolestoid (Mammalia, Dryolestoidea, Meridiolestida) from the Coniacian of Patagonia and new evidence on their early radiation in South America[END_REF]. Accordingly, 'dryolestoids' are also the most abundant mammals at the KM site (34% of all mammaliaform specimens). The same applies, for example, for the Upper Jurassic of the Guimarota coal mine, Portugal (49% of all mammaliaform specimens; [START_REF] Martin | Dryolestidae (Dryolestoidea, Mammalia) aus dem Oberen Jura von Portugal[END_REF][START_REF] Martin | Mammalian fauna of the Late Jurassic Guimarota ecosystem[END_REF][START_REF] Martin | Mesozoic mammals -early mammalian diversity and ecomorphological adaptations[END_REF], and the Upper Cretaceous of the La Colonia Formation, Argentina (Rougier et al. 2009b). In the basal Cretaceous of Cherves-de-Cognac, France, they are the second most abundant mammal group (23% of all mammalian specimens), after the multituberculates (50%; [START_REF] Pouech | Position des Mammifères dans les écosystèmes mésozoïques d'Europe Occidentale : Le site de Cherves-de-Cognac[END_REF]. 'Dryolestoids' are also often among the taxonomically most diverse mammaliaforms at these sites: they are the most diverse at KM (five species, including the four new ones we describe in the present article) and the second most diverse (five species; Martin 1999) after the multituberculates (19 species, but this is probably an overestimate; [START_REF] Hahn | Multituberculates from the Guimarota mine[END_REF][START_REF] Hahn | Neue Beobachtungen an Schädelresten von Paulchoffatiidae (Multituberculata; Ober-Jura)[END_REF][START_REF] Martin | Mesozoic mammals -early mammalian diversity and ecomorphological adaptations[END_REF] at the Guimarota coal mine.

A re-study of the mammalian specimens from the KM site [START_REF] Lasseron | Paléobiodiversité, évolution et paléobiogéographie des vertébrés mésozoïques africains et gondwaniens: apport des gisements du Maroc oriental[END_REF]) led to the discovery of 46 additional isolated teeth and mandibular fragments of 'dryolestoids', some of them belonging to the previously known Donodon perscriptoris, others representing four new species. We also present the first phylogenetic analysis of 'Dryolestoidea' that incorporates the Moroccan species into cladotherian phylogeny, in order to determine their relationships and to test the monophyly of 'Dryolestoidea'.

Geological context

The KM site is located on the northern margin of eastern High Atlas Mountains, in the northeast of Morocco, approximatively 12 km west-northwest of Anoual City, near the Ksar Metlili fort. It is situated in the 'Couches Rouges', or 'Red Beds' (or 'Continental Intercalaire'; [START_REF] Kilian | Des principaux complexes continentaux du Sahara[END_REF], which constitute a series of mainly continental detritic deposits, widely spread in the Moroccan Atlasic domain and in North Africa [START_REF] Haddoumi | Âges et environnements des Couches rouges d'Anoual (Jurassique moyen et Crétacé inférieur, Haut Atlas oriental, Maroc)[END_REF][START_REF] Haddoumi | Les dépôts continentaux du Jurassique moyen au Crétacé inférieur dans le Haut Atlas oriental (Maroc) : paléoenvironnements successifs et signification paléogéographique[END_REF][START_REF] Haddoumi | Guelb el Ahmar (Bathonian, Anoual Syncline, eastern Morocco): First continental flora and fauna including mammals from the Middle Jurassic of Africa[END_REF]Allain and Aquesbi 2008;[START_REF] Charrière | Les «Couches rouges» continentales jurassico-crétacées des Atlas marocains (Moyen Atlas, Haut Atlas central et oriental) : bilan stratigraphique, paléogéographies successives et cadre géodynamique[END_REF]. These 'Red Beds' are classically interpreted as marking the filling of the Atlas furrows [START_REF] Dresnay | Sédiments jurassiques du domaine des chaînes atlasiques du Maroc[END_REF]) and are found in many basins, with thicknesses ranging from a few hundred to about 2000 meters [START_REF] Haddoumi | Les dépôts continentaux du Jurassique moyen au Crétacé inférieur dans le Haut Atlas oriental (Maroc) : paléoenvironnements successifs et signification paléogéographique[END_REF]). In the Anoual Syncline, where KM is located, these layers are moderately affected by tectonics and are about 500 m thick [START_REF] Haddoumi | Les dépôts continentaux du Jurassique moyen au Crétacé inférieur dans le Haut Atlas oriental (Maroc) : paléoenvironnements successifs et signification paléogéographique[END_REF][START_REF] Haddoumi | Guelb el Ahmar (Bathonian, Anoual Syncline, eastern Morocco): First continental flora and fauna including mammals from the Middle Jurassic of Africa[END_REF].

The age of these 'Red Beds', which are rarely fossiliferous, has long been debated, due to the lack of reliable chronostratigraphic markers [START_REF] Monbaron | Un serpent de mer : le problème de la datation des "Couches rouges" du Haut Atlas marocain. Le point de la situation[END_REF][START_REF] Sigogneau-Russell | Nouvelles données sur le gisement à mammifères mésozoïques du Haut-Atlas marocain[END_REF][START_REF] Haddoumi | Âges et environnements des Couches rouges d'Anoual (Jurassique moyen et Crétacé inférieur, Haut Atlas oriental, Maroc)[END_REF][START_REF] Haddoumi | Les dépôts continentaux du Jurassique moyen au Crétacé inférieur dans le Haut Atlas oriental (Maroc) : paléoenvironnements successifs et signification paléogéographique[END_REF][START_REF] Charrière | Les «Couches rouges» continentales jurassico-crétacées des Atlas marocains (Moyen Atlas, Haut Atlas central et oriental) : bilan stratigraphique, paléogéographies successives et cadre géodynamique[END_REF]). An age between the Middle Jurassic and the Lower Cretaceous, or even the beginning of the Upper Cretaceous, has been attributed to them, but opinions on the stratigraphic interpretation of this sequence diverge (see [START_REF] Lasseron | Paléobiodiversité, évolution et paléobiogéographie des vertébrés mésozoïques africains et gondwaniens: apport des gisements du Maroc oriental[END_REF][START_REF] Lasseron | New data on the microvertebrate fauna from the Upper Jurassic or lowest Cretaceous of Ksar Metlili (Anoual Syncline, eastern Morocco)[END_REF]references therein). For the Anoual Syncline, the latest works [START_REF] Haddoumi | Âges et environnements des Couches rouges d'Anoual (Jurassique moyen et Crétacé inférieur, Haut Atlas oriental, Maroc)[END_REF][START_REF] Haddoumi | Les dépôts continentaux du Jurassique moyen au Crétacé inférieur dans le Haut Atlas oriental (Maroc) : paléoenvironnements successifs et signification paléogéographique[END_REF][START_REF] Charrière | Les «Couches rouges» continentales jurassico-crétacées des Atlas marocains (Moyen Atlas, Haut Atlas central et oriental) : bilan stratigraphique, paléogéographies successives et cadre géodynamique[END_REF] distinguished three stratigraphic units within the 'Red Beds' (from base to top): the Anoual Formation, the Ksar Metlili Formation, and the Dekkar Group (Fig. 4). The Ksar Metlili Formation, where the KM site is located, consists of a continental lenticular calcareous deposit of 0-80 m thickness [START_REF] Haddoumi | Les dépôts continentaux du Jurassique moyen au Crétacé inférieur dans le Haut Atlas oriental (Maroc) : paléoenvironnements successifs et signification paléogéographique[END_REF]. Its lithology corresponds to a fluvially dominated deltaic floodplain. A ?Berriasian age has been proposed based on calcareous nannofossils found below the KM microvertebrate lens [START_REF] Sigogneau-Russell | Nouvelles données sur le gisement à mammifères mésozoïques du Haut-Atlas marocain[END_REF][START_REF] Heinrich | Late Jurassic Mammals from Tendaguru, Tanzania, East Africa[END_REF], and Porocharaceae gyrogonites found above the microvertebrate lens suggest an uppermost Tithonian -Lower Berriasian age [START_REF] Haddoumi | Les dépôts continentaux du Jurassique moyen au Crétacé inférieur dans le Haut Atlas oriental (Maroc) : paléoenvironnements successifs et signification paléogéographique[END_REF][START_REF] Mojon | Nouvelles données sur les charophytes et ostracodes du Jurassique moyen-supérieur -Crétacé inférieur de l'Atlas marocain[END_REF]. New data on the microvertebrate association of the KM site and large-scale comparisons with subcontemporaneous faunas of the Jurassic -Cretaceous transition around the world suggest that this site has a similar facies as the Purbeck. Based on this we propose a Tithonian -Berriasian age estimate for this site [START_REF] Lasseron | Paléobiodiversité, évolution et paléobiogéographie des vertébrés mésozoïques africains et gondwaniens: apport des gisements du Maroc oriental[END_REF][START_REF] Lasseron | New data on the microvertebrate fauna from the Upper Jurassic or lowest Cretaceous of Ksar Metlili (Anoual Syncline, eastern Morocco)[END_REF]. Specimen preparation Calcareous sandstone rocks containing the microremains were processed by acid digestion, using 7% diluted formic acid saturated with tricalcium phosphate. The remaining lithoclasts and bioclasts were subsequently treated with hydrogen peroxide. If necessary, a solution of dithionite was used to dissolve gypsum content. The residue was separated in different fractions using sieves of 5-, 2-, 1-and 0.5-mm mesh size and then sorted under a stereomicroscope.

<<Fig. 4 here>>

Material and methods

Institutional

Phylogenetic analyses

Phylogenetic analyses were performed using TNT (v. 1.5;[START_REF] Goloboff | TNT version 1.5, including a full implementation of phylogenetic morphometrics[END_REF]. The taxon/character matrix was created with Mesquite (v. 3.61, build 927;[START_REF] Maddison | Mesquite: a modular system for evolutionary analysis Martin T (1997) Tooth Replacement in Late Jurassic Dryolestidae (Eupantotheria, Mammalia)[END_REF]. Synapomorphies were visualised in Winclada (v. 1.61;[START_REF] Nixon | Winclada[END_REF].

Outgroup

Phascolotherium bucklandi Broderip, 1828, from the Middle Jurassic of Britain [START_REF] Butler | Diversity of triconodontids in the Middle Jurassic of Great Britain[END_REF], was chosen as outgroup, following the works of Averianov et al. (2013Averianov et al. ( , 2014)). The triconodont dentition of this amphilestid with three mesiodistally aligned cusps, is probably the plesiomorphic condition for the clade including 'Dryolestoidea' and Theria [START_REF] Mills | The dentition of Morganucodon[END_REF][START_REF] Kielan-Jaworowska | Early Cretaceous amphilestid ('triconodont') mammals from Mongolia[END_REF][START_REF] Rougier | Early Cretaceous mammal from the Kuwajima Formation (Tetori Group), Japan, and a reassessment of triconodont phylogeny[END_REF][START_REF] Averianov | Phylogeny of triconodonts and symmetrodonts and the origin of extant mammals[END_REF]. It was preferred to Probainognathus Romer, 1970, which was used as outgroup in the analyses of Rougier et al. (2011Rougier et al. ( , 2012)), Chimento et al. (2012), O'Meara and[START_REF] O'meara | Were there Miocene meridiolestidans? Assessing the phylogenetic placement of Necrolestes patagonensis and the presence of a 40 million year meridiolestidan ghost lineage[END_REF], Wible and Rougier (2017) and [START_REF] Martinelli | New cladotherian mammal from southern Chile and the evolution of mesungulatid meridiolestidans at the dusk of the Mesozoic era[END_REF], because we consider Probainognathus to be too distant from the group of interest, which might cause problems of homology and of character applicability.

Matrix construction and choice of characters

The character matrix used in the phylogenetic analyses is mainly based on a compilation of the dental and mandibular characters extracted from the matrices of Rougier et al. (2011) and Averianov et al. (2013), with subsequent modifications by Rougier et al. (2012), Averianov et al. (2014) and Wible and Rougier (2017), to which we added eight new characters. These matrices were also used in other recent works [START_REF] Chimento | The Patagonian fossil mammal Necrolestes: a Neogene survivor of Dryolestoidea[END_REF][START_REF] O'meara | Were there Miocene meridiolestidans? Assessing the phylogenetic placement of Necrolestes patagonensis and the presence of a 40 million year meridiolestidan ghost lineage[END_REF][START_REF] Harper | Reigitherium (Meridiolestida, Mesungulatoidea) an enigmatic Late Cretaceous mammal from Patagonia, Argentina: morphology, affinities, and dental evolution[END_REF][START_REF] Martinelli | New cladotherian mammal from southern Chile and the evolution of mesungulatid meridiolestidans at the dusk of the Mesozoic era[END_REF]. Moreover, they include a large number of 'Dryolestoidea', and especially of Meridiolestida, which are thought to be related to the KM donodontids. We have chosen to focus the analysis on the dental and mandibular characters, without considering the cranial and postcranial characters that are coded in those matrices: this aims to optimize the final matrix resolution by limiting the amount of missing data (and thus of character optimizations) for the KM species, which are only represented by teeth and a few mandible fragments, as are most of the taxa of our dataset, with a few exceptions (e.g., Henkelotherium Krebs, 1991). Furthermore, the additional analyses including the cranial and postcranial characters from the works of Averianov et al. (2013Averianov et al. ( , 2014) ) that we conducted showed only marginal and minor differences from the topologies recovered without these characters and discussed in this article: the inclusion of cranial and postcranial characters does not modify or add anything to the relationships of the KM donodontids with the other cladotherians. Some taxa (Groebertherium Bonaparte, 1986;Maotherium asiaticum Ji et al., 2009;Achyrodon Owen, 1871;Phascolestes Owen, 1871;Mozomus Li et al., 2005) have been removed due to a lack of reliable information on their teeth and mandibles. Thus, we obtained a final matrix comprising 48 taxa and 190 characters. Of these 190 characters, 152 are from the dentition and 38 are from the mandible. Twenty-nine characters illustrate morphoclines and are thus ordered [START_REF] Rougier | Mesozoic Mammals from South America and Their Forerunners[END_REF]13,15,20,28,30,35,38,51,53,58,65,70,73,79,91,103,105,131,139,142,144,155,156,165,166,167,173,178), the 161 others are not. Sixteen of the 190 characters are constant and 14 others are parsimony-uninformative, presumably due to the exclusion of the above-mentioned taxa. 97 characters (51.05%) are taken (four of them are modified) from Rougier et al. (2011), six (3.16%) are taken (one modified) from Rougier et al. (2012), 79 (41.58%) are taken (ten of them are modified) from Averianov et al. (2013), and eight (4,21%) are new. The details of these characters and of their coding are provided in Online Resource 1, and the taxon/character matrix is available in TNT format in Online Resource 2.

The proportions of dental and mandibular characters that could be scored for each species are presented in Table 2.

<<Table 2 here>>

Terminology The dental nomenclature of 'dryolestoid' teeth used in the descriptions and comparisons below is detailed in Fig. 5. The identification of wear facets, when possible, follows the nomenclature established by [START_REF] Crompton | The origin of the tribosphenic molar[END_REF]. For the lower molars, we follow [START_REF] Crompton | The origin of the tribosphenic molar[END_REF], [START_REF] Luo | In quest for a phylogeny of Mesozoic mammals[END_REF] and [START_REF] Schultz | Wear pattern and functional morphology of dryolestoid molars (Mammalia, Cladotheria)[END_REF] Lower molars Paraconid pyramidal in shape in occlusal and mesial views (Fig. 6).

Talonid narrow, in contrast to Anoualestes and to Zatheria. Talonid with a hypocristid, which extends onto the trigonid and labio-lingually divides the talonid in two parts. Roots of subequal size.

<<Fig. 6 here>>

Remarks The high labial cingulum with a stylocone and a median stylar cusp of the upper molars distinguishes Donodon from the other donodontids, and also from Dryolestidae and 'Paurodontidae'. Within 'dryolestoids', a large median ridge as seen in Donodon, connecting paracone and median stylar cusp, is known only in Laolestes Simpson, 1927 (Dryolestidae) and Leonardus Bonaparte, 1990 andMesungulatum Bonaparte &Soria, 1985 (Meridiolestida). A paracrista that is steeper than the metacrista is a common feature with Zatheria and some Dryolestidae (e.g., Crusafontia Henkel & Krebs, 1969, Krebsotherium Martin, 1999), and differs from Meridiolestida.

'Dryolestoid' species are considered to be generalist insectivores, with the exception of meridiolestidans, which are thought to be omnivorous or herbivorous (Rougier et al. 2011;[START_REF] Harper | Reigitherium (Meridiolestida, Mesungulatoidea) an enigmatic Late Cretaceous mammal from Patagonia, Argentina: morphology, affinities, and dental evolution[END_REF], due to the thick enamel of their teeth and to their complex tooth-to-tooth occlusion. The robustness of the molars of the two Donodon species, associated with their thick enamel (about 150 µm thick), suggests that they have fed on quite hard food, compared to other 'dryolestoids': they may have fed on insects with hard exoskeletons (e.g., beetles), on tough plant elements, or both. This kind of dental adaptation and diet was not reported for any 'dyolestoid' mammal so far. Lower molars As the upper ones, the lower molars of Donodon perscriptoris have a triangular shape in occlusal view. Some specimens (e.g., MCM 622) have a small concavity at the base of the labial aspect of the protoconid, which is noticeable in mesial or distal views.

Donodon perscriptoris

Cusp e, which is present in all specimens with well-preserved mesiolingual part (Fig. 8), is sometimes strongly reduced and hardly visible (KM-B'-96), forming a minute bulging rather than a real cusp.

Deciduous teeth Within the 'dryolestoid' material from KM, some lower cheek teeth (MCM 501, MCM 587, MCM 589) are morphologically similar to lower molars of Donodon perscriptoris but have diverging roots. Paraconid and metaconid are widely spaced and separated by a bench, and the talonid is strongly inclined labially in distal view. These characters, especially the diverging roots, combined with somewhat smaller size than the other D. perscriptoris specimens, suggest that these specimens are deciduous premolars (probably dp3 or dp4). MCM 587 is strongly worn with large wear facets and missing enamel, possibly representing a digested tooth.

Discussion

If the upper molars of D. perscriptoris belong with no doubt to 'Dryolestoidea', it should be noted that [START_REF] Averianov | Early Cretaceous "symmetrodont" mammal Gobiotheriodon from Mongolia and the classification of "Symmetrodonta[END_REF] thought that this is not the case for the mandible fragment MCM 558, referred to D. perscriptoris by Sigogneau-Russell (1991a).

Accoridng to [START_REF] Averianov | Early Cretaceous "symmetrodont" mammal Gobiotheriodon from Mongolia and the classification of "Symmetrodonta[END_REF], the acute angle of the trigonid basin (approximately 65° and 72° for the two teeth), the small, roughly equal metaconid and paraconid, the small talonid and the unreduced posterior root are reminiscent of 'Symmetrodonta'. The orientation of the para-and protocristids in their lingual region, where they bend toward the paraconid and the metaconid respectively, shows that the transverse shearing surface that is typical for Cladotheria was not present on these two teeth. Finally, he noted that the lingual cingulid reduction and the presence of a cuspule f are similar to what can be seen in the 'symmetrodont ' Gobiotheriodon Trofimov, 1980. However, the proportions and the morphology of these lower teeth are compatible with those of the upper molars of D.

perscriptoris, and their attribution has not been questioned in any other study. Moreover, we did not observe the cuspule f noticed by [START_REF] Averianov | Early Cretaceous "symmetrodont" mammal Gobiotheriodon from Mongolia and the classification of "Symmetrodonta[END_REF]. Thus, we follow here the original interpretation by Sigogneau-Russell (1991a) and retain the upper and lower molars in the same taxon.

Measurements See Table 3. general morphology is reminiscent of the genus Donodon, and its small size makes it more similar to D. minor than to D; perscriptoris. MCM 598 shows a larger crest opening angle in occlusal view, along with a less convex paracone aspect in mesial and distal views. This suggests an attribution to D. perscriptoris, but it is half the size of this species and apparently is not a deciduous tooth. Although the teeth of 'Dryolestoidea' can vary in size (e.g., depending on their position in the tooth row), such a difference between permanent and deciduous teeth (50%) has never been documented and appears highly improbable. MCM 598 is in the same size range as the upper molars of D. minor, and therefore an attribution to this species appears justified.

On the lower cheek teeth, the protoconid is vertical (Fig. 10a, b middle left, middle).

The lingual groove between the paraconid and the metaconid is larger and more rounded than Here again, their general morphology is almost identical to that of the permanent lower molars, but the mineralization is weaker, the teeth are less robust, the talonid is strongly inclined labially in distal view, and the lingual side of the protoconid is less bulging (Fig. 10b, left, middle left). MCM 588 (Fig. 10a) shows features of permanent teeth (marked lingual notch, strongly bulging lingual side of the protoconid), but exhibits also some similarities with lower deciduous premolars (talonid strongly inclined labially in distal view). Therefore, we cannot completely rule out the possibility that it is a lower deciduous molar.

Individual variations Above mentioned MCM 598, with reduced crest opening angle, possibly represents a posterior (ultimate or penultimate) upper molar of D. minor. In MCM 586 (Fig. 10b), the paraconid and metaconid are even more widely spaced than in permanent teeth, with a small plane area between the two cusps (Fig. 10b, left, middle right), which is not the case in MCM 591, which is also a deciduous tooth; the latter possibly derives from a more posterior locus in the tooth row.

On the upper molars, wear facet 1 is noticeable on the mesial side of the paracone. We also observed a wear groove on the parastylar wing. Wear facet 2, on the distal side of the paracone, is less clear. On the lower molars, wear facet 1 is discernible on the disto-lingual side of the protoconid, as well as wear facet 2 on its mesio-lingual side, and wear facet 3 in the incipient talonid.

Discussion

The attribution of these lower molars and lower deciduous premolars to D.

minor is based on the following observations. Due to their smaller size, an attribution to D.

perscriptoris can be excluded. The teeth of D. perscriptoris are 1.3 to 1.8 times higher, 1.2 to 1.6 times longer and 1.2 to 2.2 times wider, and are more robust than those of D. minor.

Moreover, these lower molars and lower deciduous premolars perfectly the size of the uppers identified as belonging to D. minor (see Table 3), but not those of D. perscriptoris (which are up to 1.5 times higher, up to 1.9 times longer and up to 2.5 times wider) nor those of S.

amerrukensis (which are 1.2 to 1.8 times smaller, up to 1.5 times shorter and up to 1.2 times narrower; see below and Table 3). Finally, the general morphology and the wear facets of upper and lower molars and lower deciduous premolars attributed to D. minor are consistent and allow an occlusal fit.

Measurements See Table 3.

<<Fig. 9 here>> <<Fig. 10 here>> Genus Stylodens gen. nov.

LSID urn:lsid:zoobank.org:act:F89C551A-1B16-43E2-85AA-1F68554CE0C4

Type species Stylodens amerrukensis gen. et sp. nov.

Etymology A combination of the Latin words "stylus", meaning "pointed", "punch", and "dens", meaning "tooth", in reference to the well-developed stylocone on the upper molars:

"the pointed tooth".

Diagnosis As for the type and only species. Description Only two molars, both right uppers, are known for this species (Fig. 11).

Stylodens amerrukensis

General characteristics

In both molars, the roots are lacking. In labial view, the paracone appears to be transversely short, and it does not show any mesial nor distal enlargement (Fig. 11a,b, middle right). The metacone is broken in both specimens, but its base is still visible in the middle of the metacrista (Fig. 11a, b, left); the size of this base suggests that the metacone was large and significantly larger than in D. perscriptoris. A small bump is present on the crest joining the paracone and the stylocone (Fig. 11a, b, left).

Individual variations Specimen MCM 578 is relatively well preserved, with the exception of the metacone and the paracone, of which a part is missing. The metacrista and paracrista are present but not as sharp as in D. perscriptoris (Fig. 11a, b, middle right).

MCM 579 is of nearly identical morphology, except that the parastylar lobe is more developed (Fig. 11b, middle left). However, it remains much smaller than what is seen in

Donodon.

The upper molars show a large wear facet 1 on the mesial side of the paracone. Other wear facets are not discernible. Measurements See Table 3.

Discussion

<<Fig. 11 here>>

Genus Anoualestes gen. nov.

LSID urn:lsid:zoobank.org:act:98FA9289-0FE9-458D-AC1B-9551298D5AAF

Type species Anoualestes incidens gen. et sp. nov.

Etymology A combination of Anoual, the nearest city to the fossiliferous site of Ksar Metlili, and of the Greek word "ληστής" ("lestes"), meaning "robber", "predator": "the robber from Anoual".

Diagnosis As for the type and only species.

Anoualestes incidens sp. nov.

(Fig. 12)

LSID urn:lsid:zoobank.org:act:2E143340-6390-4BE8-80DE-5BAF7287CAB8

Holotype KM-B'-97, almost complete left lower molar, lacking the tips of the roots. Etymology From Latin "incidens", meaning "cutting", "making an incision", in reference to the carnassial-like notch observed on the lower molars of this species: "the robber from Anoual with a cutting tooth". (MCM 623) or even absent (KM-A1-1). MCM 620 is more compact and mesio-distally shorter than the holotype, almost as wide as long; its protoconid is larger and has three times the height of the metaconid; in the holotype it has the double height of the metaconid. This suggests a more posterior position in the tooth. In KM-B'-1, the metaconid attains also only one third of the protoconid height (Fig. 12b, right), but here the metaconid seems to be less developed, since it has approximately the same size as the paraconid (while larger than the paraconid in the holotype) and since the protoconid has similar proportions as in the holotype.

Referred material

Diagnosis

In MCM 623, the metaconid is broken, but the size of its base suggests that it was larger than the paraconid, as in the holotype. The paraconid which is slightly anteriorly inclined in most specimens, can sometimes be almost vertical (e.g., KM-B'-1; Fig. 12b,right). The talonid is not preserved in some specimens (e.g., MCM 620, KM-B'-1; Fig. 12b, left, middle, middle right, right); it is present but damaged in MCM 623, where the three cusps of its posterior wall are difficult to identify (they are smaller than in the holotype). In specimens with a total or partial loss of the talonid, the distal part of the hypocristid usually is not be preserved, but its anterior part, extending onto the trigonid wall, is always visible (MCM 623, KM-B'-1; Fig. 12b). KM-A1-1 (Fig. 12c) differs from the other specimens attributed to An. incidens: it is strongly worn and the cristids are largely removed. Its roots are parallel, but the posterior root is significantly larger than the anterior (Fig. 12c, middle right, right). The protoconid is very low, and the lingual cusps are poorly developed, the metaconid being reduced to a small bump at the end of the protocristid, and not larger than the paraconid (which is the case in other specimens; e.g., present in KM-A1-1 occurs among the KM 'dryolestoids' only in An. incidens. Thus, we refer this specimen to An. incidens and we consider it as a lower premolar of this taxon.

Discussion

The lower molars of An. incidens are well distinct from those of the two Donodon species. Although they show a superficial resemblance to MCM 586, identified above as a deciduous premolar of D. minor, they differ in several aspects. The most significant is the development of the talonid: when preserved, the talonid of An. incidens teeth is 0.24-0.28 mm long in its mesiodistal length, and 0.56-0.58 mm long in its labiolingual length, versus 0.20 mm and 0.37 mm respectively for MCM 586. Such a difference (~20% in mesiodistal length, ~54% in labiolingual length) is too important for these teeth to belong to one and the same taxon. Other notable differences are: the orientation of the posterior crest of the talonid relatively to the mesiodistal axis of the tooth (oblique in MCM 586, subperpendicular in An. incidens); the presence of a carnassial-like notch in some of the teeth referred to An. incidens, but not in MCM 586; the presence of three cuspules on the posterior crest of the talonid in An. incidens, while MCM 586 has only two; and the development of cuspule e, significantly larger in An. incidens teeth than in MCM 586 (except in KM-A1-1, which can be explained by its deciduous nature). Thus, despite their superficial similarities, the lower teeth described here do not belong to the same taxon as that represented by MCM 586: they belong to a species distinct from D. minor. They cannot be deciduous teeth of D.

perscriptoris either, because their roots are not diverging (contrary to those of D. perscriptoris milk teeth), they appear more mineralized, and they are much smaller than milk teeth known in D. perscriptoris. Thus, the five lower molars described here belong to a species distinct from those of the genus Donodon. However, as this species is known only by lower molars, and as S. amerrukensis is only represented by upper molars, the question of a possible synonymy of the two species must be addressed. The teeth referred to S. amerrukensis are much smaller than those attributed to An. incidens, and all are permanent teeth: thus, the size difference cannot be explained by ontogeny. The observed size difference between upper and lower teeth is highly unlikely to occur within the same species. Moreover, the proportions of the teeth do not fit, as the upper molars of S. amerrukensis are labio-lingually expanded, while the lower molars described here are mesio-distally elongated (longer than wide). Therefore, it can be excluded that these lower molars belong to S. amerrukensis, and we refer then to a separate new genus and species.

The presence of carnassial-like notches in Anoualestes is quite remarkable for a 'dryolestoid' mammal, as it is otherwise known only in Brandonia Bonaparte, 1990(Rougier et al. 2009a) Measurements See Table 3.

<<Fig. 12 here>>

Genus Amazighodon gen. nov.

LSID urn:lsid:zoobank.org:act:51C07D79-C5DF-485E-8F71-D6675DC89C88

Type species Amazighodon orbis gen. et sp. nov.

Etymology From "Amazigh", the other name of the Berbers, an indigenous ethnic group from North Africa, thus referring to the place of discovery, and the Greek work "ὀδούς"

("odoús"), meaning "tooth": "the Amazigh tooth".

Diagnosis As for the type and only species.

Amazighodon orbis sp. nov.

(Fig. 13)

LSID urn:lsid:zoobank.org:act:FE90C73E-5390-41B7-8AFB-5495EB3B63AF

Holotype MCM 618, left lower molar, lacking the mesial root and the tip of the distal one.

Referred material KM-B'-2, right lower molar. Etymology From the Latin word "orbis", meaning "round", "circle", in reference to the circular outline of the tooth of this species in occlusal view: 'the round Amazigh tooth'.

Type locality

Diagnosis Donodontid with tiny lower molars, even smaller than those of Donodon minor.

Lower molars stocky and bulging and of circular outline in occlusal view. Protoconid low, about twice as high as paraconid. In occlusal view, protoconid crests recurved and bent towards each other in their lingual part, which differs from all other 'Dryolestoidea'. In mesial and distal views, protoconid narrow and labially slightly convex. Talonid small and mesiodistally constricted, as in Donodon. Posterior crest of talonid with two weak cuspules:

hypoconulid and another, more labial cuspule. In occlusal view, distal part of hypocristid skews towards the labial face, which differs from the genus Donodon and from Anoualestes incidens, which have a straight or only slightly oblique hypocristid. Hypocristid reaching the protocristid slightly more labially than its notch. Mesial root larger than the distal one, which differs from the other donodontids which have subequal roots in the lower molars.

Description This species is known by two lower molars (Fig. 13). The paraconid bears a wear facet on its mesial side. Wear facet 1 is present on the distal side of the protoconid, as well as wear facet 3 within the incipient talonid, and wear facet 2, less distinct, on the mesial side of the protoconid.

General characteristics

Discussion

At first glance, the minute size of these lower teeth could remind D. minor; however, they are even smaller than the smallest lower teeth referred to D. minor, and their amerrukensis, known by upper molars only, needs to be discussed. However, there is a significant difference in size, as these lower molars are 1.5 times larger than the upper molars of S. amerrukensis. Because they are permanent teeth, the size difference cannot be explained by ontogeny. Thus, we refer these teeth material to a separate new genus and species.

Measurements See Table 3.

<<Fig. 13 here>> <<Table 3 here>>

The distribution of the tooth dimensions for each species can be visualised and compared using a box and whisker plot (Fig. 14). For all the considered dimensions (maximum crown height, maximum crown length in occlusal view and maximum crown with in occlusal view), the five donodontid species can be clearly distinguished, even though the maximum crown width is not discriminative between D. minor, S. amerrukensis, An. incidens and Am. orbis, contrary to their maximum crown length which differs significantly. Description Among the 'dryolestoid' material from KM, some specimens are too incomplete or too strongly worn to be identified at a low taxonomic level. However, their general morphology suggests an attribution to 'dryolestoids'.

<<

In specimen MCM 599, only the mesial part is preserved, with a strongly worn parastyle, the stylocone, part of the median stylar cusp and part of the mesial side of the paracone. Its size excludes an attribution to D. perscriptoris and to An. incidens, but corresponds D. minor, S. amerrukensis and Am. orbis.

The right maxillary fragment MCM 600 bears three molars that are almost completely abraded, preserving only their bases. The original position of the cusps is thus impossible to determine, as is their identification beyond 'dryolestoids'. The teeth seem to have been approximately of the same size.

In MCM 601 the paracone is missing, and all the remaining cusps are strongly abraded. The stylocone is hard to identify, and the parastylar area is not clearly defined. When it was complete, the tooth may have been similar in size to those of D. perscriptoris and An.

incidens.

The specimens grouped under the collection number MCM 607 are three toothless (posterior?) mandible fragments. The alveoli suggest teeth of subequal size and roots with a diameter similar to those of D. perscriptoris molars. These fragments do not carry any diagnostic information, and without any dental characters, a more precise taxonomic identification is not possible.

Specimen MCM 614 bears a high cusp, identified as the paracone, as well as a small parastylar area. The large size of this fragment excludes an attribution to any KM donodontid, D. perscriptoris excepted.

In order to test the monophyly of 'Dryolestoidea' and the hypothesis of a close relationship between their North African representatives and the South American meridiolestidans, we present here the first phylogenetic analysis that includes the KM Donodontidae. This analysis will also help to clarify the relationships between the five species of donodontids and the monophyly of the family.

First analysis

We first conducted a traditional search analysis with TNT (heuristic search, random stepwise addition with replicates = 1000, random seed = 10, trees to save per replication = 10, TBR method). Analysis 1a uses the collapsing rule 1 (collapsing branches if supported ambiguously, i.e., if some optimisation lacks support; min. length = 0). 47 most parsimonious trees (MPTs) of 630 steps were obtained. Their strict consensus tree (Fig. 15)

shows some differences to the topologies recovered in the previous studies. Vincelestes Bonaparte, 1986 is placed as a stem-Zatheria in our phylogeny, a moderately supported position (Bremer index b = 2) that is more consistent with the current consensus of a sistergroup relationship to marsupials and placentals, than in the view of Averianov et al. (2013Averianov et al. ( , 2014)), who considered it as a member of Dryolestida (a stem-based taxon comprising all taxa that are closer to Dryolestes priscus Marsh, 1878 than to Peramus tenuirostris Owen, 1871; Averianov et al. 2013). 'Dryolestoidea' turn out to be paraphyletic, as in the majority of previous studies but contrary to [START_REF] Martinelli | New cladotherian mammal from southern Chile and the evolution of mesungulatid meridiolestidans at the dusk of the Mesozoic era[END_REF]. The 'Paurodontidae' appear to be paraphyletic, as Drescheratherium Krebs, 1998, which is usually identified as a 'paurodontid', is placed as an early-branching Dryolestidae in a polytomy with Henkelotherium, the latter being considered as a dryolestid or an early 'dryolestoid' by some studies (e.g., Rougier et al. 2012;[START_REF] Martinelli | New cladotherian mammal from southern Chile and the evolution of mesungulatid meridiolestidans at the dusk of the Mesozoic era[END_REF]). However, this may be due to the large number of missing data for Drescheratherium (130 characters out of 190 are coded as missing data or inapplicable, i.e., 68% of the characters, and even 81% if we consider only the Prototribosphenida. Zatherians are recovered as monophyletic. However, the most significant change is the following: the Donodontidae, even though their five species are still forming a polytomy, are recovered as a distinct clade, sister-group of Prototribosphenida.

<<Fig. 15 here>> <<Fig. 16 here>>

In order to test the impact of the collapsing rules on our topologies, we conducted a second analysis, analysis 1b, with the same parameters but using collapsing rule 3 (collapsing branches with no possible support, i.e., keep branches if some optimisation implies support; max. length = 0). This analysis 1b recovered 241 MPTs of 630 steps. The strict consensus tree is identical to that recovered in analysis 1a (Online Resource 3, Fig. S1). The 50 % majority rule consensus (Online Resource 3, Fig. S2) is nearly identical to that obtained in analysis 1a, but with a major difference. The Donodontidae are still forming a clade which is sistergroup of Prototribosphenida, close to Zatheria, but they are now divided in two branches:

Stylodens on the one hand, and a clade grouping all the other donodontid species in a polytomy on the other hand. 

Second analysis

<<Fig. 17 here>>

In order to test the impact of collapsing rules on the recovered topologies, we conducted an analysis 2b using the same parameters as in 2a but with collapsing rule 3. This analysis 2b recovered 83 MPTs of 630 steps. The strict consensus is nearly identical to those obtained in previous analyses, but this time the constrained generic clade Donodon is present within the polytomy that includes other donodontids and Prototribosphenida (Online Resource 3, Fig. S4). The 50% majority rule consensus (Online Resource 3, Fig. S5) differs from that found in analysis 2a by the presence of a clade (Thereuodon, Krebsotherium) as the sister-group of (Guimarotodus, (Crusafontia, Hercynodon)) only.

Putting a constraint on the clade (Donodon perscriptoris, Donodon minor) did not modify the length of the trees we found. Moreover, this constraint does not significantly modify the topology of the trees, which remain roughly similar to what we found in analysis 1, without constraint. Apparently the absence of this generic clade without constraint is only due to a lack of resolution in the matrix and the two species can be grouped in the same genus, as strongly suggested by their morphology.

Discussion

Although our phylogenetic analyses are based on relatively limited morphological data, i.e. mainly isolated molars, they provide important results about the 'Dryolestoidea' in general and the Donodontidae in particular. Following our phylogenetic analyses, the 'Dryolestoidea' are paraphyletic, in accordance with most recent works since 2012 (Rougier et al. 2012;Averianov et al. 2013Averianov et al. , 2014;;[START_REF] O'meara | Were there Miocene meridiolestidans? Assessing the phylogenetic placement of Necrolestes patagonensis and the presence of a 40 million year meridiolestidan ghost lineage[END_REF]Wible and Rougier 2017), but in disagreement with those of [START_REF] Chimento | The Patagonian fossil mammal Necrolestes: a Neogene survivor of Dryolestoidea[END_REF] and [START_REF] Martinelli | New cladotherian mammal from southern Chile and the evolution of mesungulatid meridiolestidans at the dusk of the Mesozoic era[END_REF], in which they are monophyletic. 'Paurodontidae' are also found paraphyletic and recovered as early diverging Dryolestida. Thereuodon is always recovered as a dryolestid, which differs from the interpretation of [START_REF] Martin | Dryolestidae (Dryolestoidea, Mammalia) aus dem Oberen Jura von Portugal[END_REF][START_REF] Martin | New stem-lineage representatives of Zatheria (Mammalia) from the Late Jurassic of Portugal[END_REF], [START_REF] Bonaparte | New Dryolestida (Theria) from the Late Cretaceous of Los Alamitos, Argentina, and paleogeographical comments[END_REF] and [START_REF] Chornogubsky | New remains of the dryolestoid mammal Leonardus cuspidatus from the Los Alamitos Formation (Late Cretaceous, Argentina)[END_REF], who considered its teeth to belong to a stem-zatherian. But the most important result of our phylogenetic analyses concerns the position of the Donodontidae. In all our topologies, they are more derived than Meridiolestida; our analyses refute Bonaparte's hypothesis [START_REF] Bonaparte | Una nueva especie de Triconodonta (Mammalia), de la Formación Los Alamitos, Provincia de Río Negro y comentarios sobre su fauna de mamíferos[END_REF][START_REF] Bonaparte | Approach to the significance of the Late Cretaceous mammals of South America[END_REF][START_REF] Bonaparte | New Dryolestida (Theria) from the Late Cretaceous of Los Alamitos, Argentina, and paleogeographical comments[END_REF] that a taxonomic radiation of 'dryolestoids' in North Africa was at the origin of the meridiolestidan radiation in South America. In all our analyses, donodontids are closer to prototribosphenidans and zatherians than to any other 'dryolestoid' group, either in polytomy or forming a clade. Bremer indices (b) have been calculated in order to assess the degree of support of the clade grouping donodontids with zatherians and prototribosphenidans, by the mean of a search for suboptimal trees (with scores up to ten worse than best) with TNT. The results are identical for all four analyses: the node grouping donodontids with zatherians and stem-zatherians is weakly supported, with b = 1, but it is as well-supported as other widely accepted clades such as Tribosphenida, Dryolestida, Dryolestidae and Mesungulatidae. Moreover, only five of all 37 nodes have a b > 2. This result, combined with the fact that the clade (Donodontidae + Prototribosphenida) has been recovered by all of our analyses, strongly supports the hypothesis of a close relationship between Donodontidae and Prototribosphenida -and beyond them with Zatheria. Moreover, this proximity is consistent with the African fossil record, as stem-zatherians and zatherians are known in the Mesozoic of Africa. For instance, the Amphitheriidae, which were thought to be restricted to the Middle and Late Jurassic of Laurasia for a long time (Blainville 1838a(Blainville , 1838b;;[START_REF] Freeman | A Middle Jurassic mammal bed from Oxfordshire[END_REF][START_REF] Martin | New stem-lineage representatives of Zatheria (Mammalia) from the Late Jurassic of Portugal[END_REF][START_REF] Lopatin | The earliest Asiatic pretribosphenic mammal (Cladotheria, Amphitheriidae) from the Middle Jurassic of Siberia[END_REF]Martin and Averianov 2010;Martin et al. 2010), are now also known from the Bathonian of Guelb el Ahmar, Morocco [START_REF] Haddoumi | Guelb el Ahmar (Bathonian, Anoual Syncline, eastern Morocco): First continental flora and fauna including mammals from the Middle Jurassic of Africa[END_REF][START_REF] Lasseron | Paléobiodiversité, évolution et paléobiogéographie des vertébrés mésozoïques africains et gondwaniens: apport des gisements du Maroc oriental[END_REF]. Stem-zatherians are also known in the Upper Jurassic of Tanzania with Brancatherulum [START_REF] Dietrich | Brancatherulum ng, ein Proplacentalier aus dem obersten Jura des Tendaguru in Deutsch-Ostafrika[END_REF][START_REF] Branca | Ein Säugetier?-Unterkiefer aus den Tendaguru-Schichten[END_REF][START_REF] Dietrich | Brancatherulum ng, ein Proplacentalier aus dem obersten Jura des Tendaguru in Deutsch-Ostafrika[END_REF][START_REF] Heinrich | Über Brancatherulum tendagurense Dietrich, 1927 (Mammalia: Eupantotheria) aus dem Oberjura von Tendaguru, Tansania. Eine vorläufige Mitteilung[END_REF]. Possible stem-tribosphenidans ('peramurids') have also been reported from the Upper Jurassic of Tanzania and Ethiopia, with Tendagurutherium Heinrich, 1998 [START_REF] Heinrich | Late Jurassic Mammals from Tendaguru, Tanzania, East Africa[END_REF]) and a fragmentary lower molar [START_REF] Clemens | First record of a Jurassic mammal (?"Peramura") from Ethiopia[END_REF]). The Jurassic-Cretaceous of KM also yielded stem-tribosphenidans (with an unknown species of Peramus;

Sigogneau-Russell 1999) and two of the oldest known tribosphenidans (Hypomylos and Tribotherium;Sigogneau-Russell 1991c, 1992, 1995a). Finally, zatherians are also present in the Lower Cretaceous of Cameroon with the genus Abelodon [START_REF] Brunet | Nouveaux mammifères du Crétacé inférieur du Cameroun, Afrique de l'Ouest[END_REF]). The KM site adds to the 'dryolestoid' African fossil record and our phylogenetic analyses suggest that the Donodontidae are on the stem lineage of Zatheria.

Zatherians are currently thought to be of Laurasian origin [START_REF] Luo | Dual origin of tribosphenic mammals[END_REF]). However, the close relationship of the KM donodontids with zatherians found here challenges this view.

It favours instead a Pangean distribution of zatherians during the Middle Jurassic or even an African origin of this group.

To further evaluate the relationship between donodontids and prototribosphenidans, and thus between donodontids and zatherians, it is necessary to discuss the synapomorphies supporting this clade in our resulting trees, and to verify if they are consistent with our morphological study. [START_REF] Nixon | Winclada[END_REF] in the trees) support the monophyly of Donodontidae.

Based on our phylogenetic analyses, 11 synapomorphies were recovered for the node (Donodontidae + Prototribosphenida), while the clade Donodontidae is supported by nine synapomorphies (for the MPTs in which it occurs). Six of these nine synapomorphies are common with those recovered for the grouping (Donodontidae + Prototribosphenida), including 65 [START_REF] Rougier | Mesozoic Mammals from South America and Their Forerunners[END_REF], 80 (0), 147 [START_REF] Rougier | An African radiation of 'Dryolestoidea' (Donodontidae, Cladotheria) and its significance for mammalian evolution Journal of Mammalian Evolution[END_REF], 162 (0), 169 [START_REF] Rougier | An African radiation of 'Dryolestoidea' (Donodontidae, Cladotheria) and its significance for mammalian evolution Journal of Mammalian Evolution[END_REF] and 177 (0). Due to the data missing from our dataset, these six synapomorphies might be homoplastic, but nonetheless they could support either of the two groupings of interest here. To determine which grouping is supported by each of these traits, it is necessary to follow the evolution of their state changes throughout the tree, and if they are consistent with our morphological observations.

Transverse protocristid -character state 65 (2) -is present in Donodontidae but not in Prototribosphenida: it is therefore more likely a synapomorphy of donodontids rather than of prototribosphenidans. The same applies to the keel shape of the mesiolingual surface of the paraconid -character state 147 (1) -and to the notched lingual margin of lower molarscharacter state 162 (0) -, which are present in donodontids but not in prototribosphenidans.

Character state optimisation reveals that the replacement of at least some functional molariforms -character state 177 (0) -is present within Donodontidae but not within Prototribosphenida. However, a replacement of molar-shaped teeth is also present in other cladotherians such as dryolestids, where molariform DP3/dp3 and DP4/dp4 are replaced by premolariform P3/p3 and P4/p4 (Martin 1997): then, this character is not a synapomorphy of Donodontidae. Both donodontids and most derived prototribosphenidans (i.e., Palaeoxonodon, Arguimus, Peramus and Kielantherium, but not Prokennalestes) have a cingulid cuspule e -character state 80 (0) -, and this feature is more likely to be a synapomorphy of (Prototribosphenida + Donodontidae) rather of Donodontidae alone.

Finally, both donodontids, tribosphenidans, Arguimus and dryolestids have a wear pattern on the talonid -character state 169 [START_REF] Rougier | An African radiation of 'Dryolestoidea' (Donodontidae, Cladotheria) and its significance for mammalian evolution Journal of Mammalian Evolution[END_REF]. However, in donodontids, and as in dryolestids [START_REF] Martin | Molar diversity and functional adaptations in Mesozoic mammals[END_REF], this wear pattern occurs within the hypoflexid groove, on the labial side of the single talonid cusp, while the wear pattern of derived zatherians takes place within the talonid basin [START_REF] Martin | Molar diversity and functional adaptations in Mesozoic mammals[END_REF]): thus, this character cannot be regarded as a synapomorphy of either donodontids or prototribosphenidans.

The node (Donodontidae + Prototribosphenida) thus appears relatively well supported by six unambiguous synapomorphies. Among them, two are non-homoplastic (RI = 1): a talonid/protoconid height ratio > 20% (76 ( 1)), and a hypoconulid elevated above the cingulid level (85 ( 1)). Another one has a RI ≥ 0.750 and thus can be considered weakly homoplastic: 

upper

Conclusions

Both our morphological and phylogenetic studies support the hypothesis that the five 'dryolestoid' species of Ksar Metlili form a clade and can all be grouped within Donodontidae (even though the phylogenetic evidence for a monophyletic Donodontidae needs to be regarded with caution, as it appears in only a few of our consensus trees). This clade is wellsupported by six synapomorphies which are consistent with our morphological observations and form a unique combination within 'dryolestoids'. Accordingly, we provide an emended diagnosis of the Donodontidae (see Systematic Paleontology). Contrary to what had been proposed earlier based on the dental morphology of Donodon perscriptoris (Sigogneau-Russell 1991a;[START_REF] Bonaparte | Una nueva especie de Triconodonta (Mammalia), de la Formación Los Alamitos, Provincia de Río Negro y comentarios sobre su fauna de mamíferos[END_REF][START_REF] Bonaparte | Approach to the significance of the Late Cretaceous mammals of South America[END_REF][START_REF] Bonaparte | New Dryolestida (Theria) from the Late Cretaceous of Los Alamitos, Argentina, and paleogeographical comments[END_REF], according to our analyses the donodontids are not at the origin of the meridiolestidan taxonomic radiation in South Africa during the Late

Cretaceous, but are more derived than meridiolestidans. Africa appears to have been the centre of a major taxonomic radiation of endemic 'dryolestoids', which differ from Laurasian and South American 'dryolestoids' not only by their unique dental morphology, but also by their association with tribosphenidan mammals, a pattern unknown elsewhere in the world.

Our work also strongly suggests that this clade is closer to stem-zatherians and zatherians (= Prototribosphenida) than to any other 'dryolestoid' group: donodontids appear to be on the stem-lineage of zatherians. This close relationship, supported by six synapomorphies, renews the question of the origin of the Zatheria, which were considered to be of Laurasian origin until now. Their proximity with donodontids opens up the possibility of an African or Gondwanan origin of zatherians during the Middle Jurassic, or that they reached a Pangean distribution at that time and then specialised and diversified in Africa, which has an important bearing for the understanding of the phylogenetic, evolutionary and paleobiogeographical history of therian mammals. This evokes the "Garden of Eden" hypothesis [START_REF] Foote | Evolutionary and preservational constraints on origins of biologic groups: divergence times of eutherian mammals[END_REF], which postulates an early eutherian origin and basal taxonomic diversification in areas with a poor fossil record, such as Gondwana, followed by dispersal to other (northern) continents that became taxonomic diversification centres [START_REF] Foote | Evolutionary and preservational constraints on origins of biologic groups: divergence times of eutherian mammals[END_REF][START_REF] Murphy | Resolution of the early placental mammal radiation using bayesian phylogenetics[END_REF][START_REF] Rich | The palaeobiogeography of Mesozoic mammals: a review[END_REF]). Our study fits with such a "Garden of Eden" model for the Zatheria, with a centre of origin in poorly sampled areas such as Gondwana and Africa rather than in Laurasia that has 
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Online Resources

Online Resource 1 List of the 190 morphological characters used in our phylogenetic analyses, and detail of their characters states and coding.

Online Resource 2 Character matrix used in our cladistic analyses, in TNT format.

Online Resource 3 Supplementary topologies issued from our phylogenetic analyses. It includes the strict consensus tree (Fig. S1), and the 50% majority rule consensus tree of analysis 1b (Fig. S2), the strict consensus tree of analysis 2a (Fig. S3), and the strict consensus tree (Fig. S4) and the 50% majority rule consensus tree of analysis 2b (Fig. S5). This Online Resource presents supplementary topologies issued from our phylogenetic analyses of 'Dryolestoidea'. They consist in the strict consensus tree (Fig. S1) and the 50% majority rule consensus tree of analysis 1b (Fig. S2), the strict consensus tree of analysis 2a (Fig. S3), and the strict consensus tree (Fig. S4) and the 50% majority rule consensus tree of analysis 2b (Fig. S5). 
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  Figuig Province, Oriental Region, Morocco, Ksar Metlili Formation, 'Red Beds' of the

  in D. perscriptoris (Fig.10a, b, left). The posterior talonid crest only bears two small, weakly developed cuspules, without pointed tips (Fig.10a, b, middle).Deciduous premolarsIn the 'dryolestoid' material from KM, some upper cheek teeth (MCM 594, KM-D2-5; Fig.9b, c) are generally similar to the upper molars of D. minor, but are somewhat smaller. They are less robust; the median stylar cusp and the stylocone are of equivalent size (Fig.9b, c, middle right); the paracone is larger relatively to the labial cusps (Fig.9b, c, middle left, middle, middle right); the ectoflexus, even if it is still wide, is less marked than in the teeth described above (Fig.9b, c, left), and almost flat in labial view (Fig.9b, c, middle right); and the parastylar lobe is more inclined lingually in mesial view (Fig.9b, c, middle right), whereas it is almost horizontal in the other specimens. These morphological differences, associated with a weak mineralization, suggest that these teeth are upper deciduous premolars of D. minor. A few lower deciduous premolars of this species have also been identified (MCM 586, MCM 591; Fig.10b).

  Figuig Province, Oriental Region, Morocco, Ksar Metlili Formation, 'Red Beds' of the

  At first glance, the upper molars here attributed to Stylodens amerrukensis resemble to that of some stem-therians, such as Palaeoxonodon ooliticusFreeman, 1976: both taxa have a prominent metacone and a high stylocone, almost as high as the paracone[START_REF] Freeman | Mammal teeth from the Forest Marble (Middle Jurassic) of Oxfordshire, England[END_REF] Sigogneau-Russell 2003b). However, there are clear differences:[START_REF] Rougier | An African radiation of 'Dryolestoidea' (Donodontidae, Cladotheria) and its significance for mammalian evolution Journal of Mammalian Evolution[END_REF] in uppers molars referred to Palaeoxonodon, the metacone shares a common base with the paracone[START_REF] Freeman | Mammal teeth from the Forest Marble (Middle Jurassic) of Oxfordshire, England[END_REF], which is not the case in Stylodens;[START_REF] Rougier | Mesozoic Mammals from South America and Their Forerunners[END_REF] in Palaeoxonodon, the metacrista bears three small labial cusps, including a distinct cusp C[START_REF] Freeman | Mammal teeth from the Forest Marble (Middle Jurassic) of Oxfordshire, England[END_REF], whereas in Stylodens no cusp C is present; metastyle and a metacone are small; (3) most of the upper molars referred to Palaeoxonodon are labio-lingually elongated and often have a stronger extoflexus[START_REF] Freeman | Mammal teeth from the Forest Marble (Middle Jurassic) of Oxfordshire, England[END_REF] Sigogneau-Russell 2003b) than in the two molars attributed to in Palaeoxonodon (Sigogneau-Russell 2003b) than in Stylodens, where it is narrower. Apart from morphology, the attribution of Stylodens to the Donodontidae is supported by the phylogenetic analysis (see below): all five new species, including Stylodens, appear close to each other in the cladogram. According to the phylogenetic analysis, donodontids (including Stylodens) are on the stem lineage of Zatheria, as is Palaeoxonodon (see below).

  Figuig Province, Oriental Region, Morocco, Ksar Metlili Formation, 'Red Beds' of the

  Donodontid with mesio-distally elongated lower molars that are longer than wide. Strong roots, parallel and of subequal size. Differs from Donodon perscriptoris and Amazighodon orbis by lingually widely open trigonid with diverging and widely spaced paraconid and metaconid, separated from each other by a flat surface; in Donodon minor, paraconid and metaconid are also spaced, but to a lesser extent. Both cusps nevertheless close to the protoconid, with well-marked valleys. Paracristid and protocristid notches with a vertical incision, which possibly corresponds to a carnassial-like notch, a rare feature within 'Dryolestoidea'. In lingual view, paraconid oriented mesially at its base and then bending upward, which differs from other Donodontidae. Talonid large for a pretribosphenic taxon, resembling zatherian teeth and differing from other donodontids which have narrow talonids.Posterior crest of the talonid with well-distinct hypoconulid, labio-lingually surrounded by two smaller accessory cuspules (hypoconid and entoconid?), of which the lingual one is much smaller and reduced to a small bulge. The hypocristid originates from the apex of the hypoconulid, dividing the talonid labio-lingually in two parts; it reaches the protocristid in the middle of the metaconid height.Description This species is only known by five lower molars from KM.General characteristicsThe paraconid is pyramidal in occlusal and mesial views, and it is slight shifted anteriorly (Fig.12a, b, left, middle left). It is smaller than the metaconid and located more lingually than the latter (Fig.12a, b, left, middle left). The lingual side of the protoconid is convex (Fig.12a, b, left, middle left, middle). The protoconid is vertically oriented and slightly recurved toward the distal end of the tooth (Fig.12a, b, middle right, right). The anterior crest of the protoconid is longer and less steep than the posterior one, so the protoconid appears larger mesially than distally in lingual view (Fig.12a, b, right). A well-developed cusp e is present below the paraconid; it is connected by a short vertical ridge to the apex of the paraconid (Fig.12a, b, left, middle left, middle right).Individual variationsThe holotype, KM-B'-97, and KM-B'-1 show a small welldistinct bulge on both the mesial and distal crests of the protoconid (Fig.12a, b, middle left, middle). Each bulge is located at the lowest point of the crest, at the trigonid basin level, where the crest bends before rising towards the lingual cusps, thus forming the carnassial-like notch. However, these bulges are not present in all specimens: e.g., the distal bulge is absent MCM 623, and in MCM 620 and KM-A1-1, both bulges are absent. The median ridge present in the holotype can be larger (MCM 620, MCM 623, KM-B'-1; Fig.12b, right), less distinct

  Fig.12c, left, middle left, middle). The lingual cusps are very close to the protoconid, almost aligned with it in mesio-distal direction (Fig.12c, left). The cristids are poorly developed, without valleys in between (Fig.12c, left). Cusp e is present, but without connecting cristid to the paraconid, which is worn and hardly larger than cusp e. The talonid is wide, and its posterior wall is not preserved (Fig.12c, left). At first glance, KM-A1-1 resembles an upper molar of a gobiconodontid eutriconodontan such as Gobiconodon palaiosSigogneau-Russell, 2003, also recovered at KM (Sigogneau-Russell 2003a). However, in contrast to G. palaios and other gobiconodontids, KM-A1-1 has no complete labial cingulum, which is typical for eutriconodontan upper molars, and the labial indentation is stronger in KM-A1-1 (seeSigogneau-Russell 2003a, text p. 30 and figure 1;[START_REF] Cuenca-Bescós | A new gobiconodontid mammal from the Early Cretaceous of Spain and its palaeogeographic implications[END_REF][START_REF] Averianov | Early Cretaceous mammals from Bol'shoi Kemchug 3 locality in West Siberia, Russia[END_REF][START_REF] Butler | Diversity of triconodontids in the Middle Jurassic of Great Britain[END_REF]. A similarly wide talonid as

  Figuig Province, Oriental Region, Morocco, Ksar Metlili Formation, 'Red Beds' of the

  The lower molars are of peculiar morphology. Their paraconid is very long in lingual view (Fig. 13a, b, right) and bears a small but distinct cusp e (Fig. 13a, b, left, middle left, middle right, right) which is slightly higher than the metaconid. The lingual cusps are well spaced and diverge (Fig. 13a, b, left, right). The paracristid is longer and less steep than the protocristid (Fig. 13a, b, right). The two roots are fused in their preserved part, but a small groove on the lingual side marks the border between them (Fig. 13b, middle left, middle, middle right, right). Individual variations The talonid of specimen KM-B'-2 is wider and lower placed relatively to the trigonid than in MCM 618 (Fig. 13, left, middle, middle right, right). The hypocristid is shorter in MCM 618 than in KM-B'-2 which has a stronger bulging lingual cingulum (Fig. 13b, right). In distal view, the angle formed by the labial and lingual segments of the protocristid is more open in MCM 618 than in KM-B'-2 (Fig. 13a, middle). Finally, in mesial and distal views, the lingual profiles of the paraconid and of the metaconid are almost vertical in KM-B'-2 (Fig. 13b, middle left, middle), while they are lingually inclined in MCM 618 (Fig. 13a, middle left, middle).

  measurements do not seem to match those of the upper molars of D. minor either, especially as the measurements of the lower and upper teeth of D. minor are relatively homogeneous.Moreover, these two lower teeth are quite globular and stocky, and thus quite different and incompatible with the upper molars reported for D. minor. More importantly, they have unique morphological features that differ from Donodon: protoconid crests converging in their lingual part, skewing of the distal part of the hypocrisitd toward the labial face and, above all, a mesial root significantly larger than the distal one, while Donodon is characterized by roots of subequal size on lower molars. All these elements lead us to consider that these two lower molars belong to a species distinct from Donodon. Because this species is represented by lower molars only, the possibility of being conspecific with S.

Fig

  559, right upper molar fragment; MCM 600, right maxillary fragment with three molars; MCM 601, left upper molar; MCM 607, two toothless fragments of right mandible and one toothless fragment of left mandible; MCM 614, right upper molariform fragment; MCM 616, molar fragment.

  al. 2002)), and thus close to Zatheria (defined as the node-based taxon including Mus musculus, Peramus tenuirostris, their most recent common ancestor, and all of their descendants), but this proximity is weakly supported (b = 1). This possible close relationship is discussed further below. The 50% majority rule consensus tree (Fig. 16) has more or less the same topology as the strict consensus, except that Thereuodon forms a clade with Krebsotherium. Peramus Owen, 1871 and Arguimus Dashzeveg, 1979 are grouped in a clade, sister-group of Tribosphenida. Palaeoxonodon is sister-group of the clade unifying these two groups and corresponding to Zatheria, and the clade Nanolestes Martin, 2002 + Amphibetulimus, Lopatin & Averianov, 2007 is sister-group of the clade (Palaeoxonodon, Zatheria) within

  Within the Donodontidae, our morphological study supports the distinction of the new species Donodon minor from the type species D. perscriptoris (see Systematic Paleontology above). With exception of their minute size, these teeth of Donodon minor are morphologically very close to those of D. perscriptoris: the observed minor differences are not sufficient to erect a new genus, but rather a new species of Donodon. However, the two species do not form a clade in our phylogenetic analysis. This suggests that the generic characters of Donodon are not recognised in the analysis or are highly homoplastic. So, we conducted a second set of analyses with a constrained clade Donodon. With the exception of this constraint, the parameters were the same as in the first analysis. Our analysis 2a uses collapsing rule 1. 30 MPTs of 630 steps were found. Their strict consensus is identical to those found in analyses 1a and 1b (Online Resource 3, Fig.S3): surprisingly, the constrained clade Donodon does not appear on this consensus. The 50% majority rule consensus topology (Fig.17) shows a clade ((Nanolestes, Amphibetulimus), (Palaeoxonodon, ((Peramus, Arguimus), (Prokennalestes, Kielantherium)))), and Thereuodon and Krebsotherium do not form a clade but are recovered in a polytomy at the same node as the clade (Guimarotodus, (Crusafontia, Hercynodon)). The donodontids form a clade which is sister-group of Prototribosphenida, with a 3-branches polytomy: a first branch with Stylodens, a second one with the clade (Amazighodon, Anoualestes), and a third one with the constrained clade (Donodon perscriptoris, Donodon minor).

  molars are as long as wide, or longer (length/width>0.99) (30 (0); RI = 0.769), a character that we identified as distinctive for donodontids relatively to other 'dryolestoids' based on our morphological study. The remaining three characters are strongly homoplastic (RI < 0.750): presence of a cingulid cuspule e on lower molars (80 (0); RI = 0.625); on the dentary, labial and lingual alveolar borders are subequal (height ratio of at least 80%) (94 (0); RI = 0.643); and the paracone is erect, not recumbent nor procumbent (174 (0); RI = 0.417).Other characters, which appeared to be distinctive for Donodontidae relatively to other 'Dryolestoidea' and which are close to what is seen in Zatheria, such as the relatively welldeveloped talonid (74; RI = 0.952), are not present on this list of synapomorphies. Two additional ambiguous synapomorphies were recovered under DELTRAN optimisation, for all four analyses: a metaconid that has more than 40% of the protoconid height (62 (1); RI = 0.737), and a protocristid that is transversely oriented relatively to the longitudinal axis of the molars (145 (2); RI = 0.545). Under ACCTRAN optimisation, seven ambiguous synapomorphies are added to the original set of unambiguous synapomorphies for analyses 1a, 1b and 2a: there are three or fewer upper molars (28 (0)); the absence of a mandibular foramen dorsally to a prominent longitudinal ridge (101 (1)); a downturned angular process (113 (4)); the absence of a functional protocone on the last upper premolar (134 (0)); an elongated postprotocrista that extends labially beyond the metacone (136 (1)); an oblong m1 outline with strong labial bulge (161 (3)); and a labial orientation of the trigon major axis (178 (0)). For analysis 2b, ACCTRAN optimisation found the same seven additional ambiguous synapomorphies plus another one, the presence of a hypoconid (148 (1)).The clade Donodontidae, for its part, is supported by six synapomorphies: a metaconid of at least 40% of the protoconid height (62; RI = 0.737); a transversely oriented protocristid on lower molars (65; RI = 0.765); the presence of a mesial transverse cingulid, forming a continuous shelf below the trigonid but without any occlusal function (79; RI = 0.762); a paracristid transversely oriented relatively to the longitudinal axis of lower molars (145; RI = 0.545); a mesiolingual surface of the paraconid forming a keel (147; RI = 0.400); and a notched lingual margin in lower molars (162; RI = 0.375).The combination of the Bremer indices, the synapomorphies found here and the previously known African fossil record show that the hypothesis of a close relationship between Donodontidae and Prototribosphenida, and thus between Donodontidae and Zatheria, is well supported. The existence of the clade Donodontidae, suggested by their morphology, is supported by the phylogenetic analyses, even though most of its synapomorphies are homoplastic. As all these recovered synapomorphies are consistent with our morphological observations, we included them in the emended diagnosis we propose for this family.
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 12345678912 Fig. 1 Geographical and geological context of the Anoual Syncline (Oriental Region,

Fig. S1

 S1 Fig. S1 Strict consensus of 241 most parsimonious trees of 630 steps, obtained with TNT, resulting from analysis 1b (collapsing rule 3). L = 657; CI = 0.361; RI = 0.676. Values above the nodes correspond to Bremer indices. Abbreviations: see Fig. 15 caption

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  Our morphological observations suggest that all the 'dryolestoid' species from KM should be grouped in one clade, the Donodontidae. Although this clade does not appear in our strict consensus topologies, it is present in a lot of the MPTs (as illustrated

	by its presence in the 50% majority rule consensus obtained in analysis 2): it appears in 35 out
	of the 47 MPTs (74.5 %) in analysis 1a, in 121 out of 243 MPTs (49.8%) in analysis 1b, in 24
	out of 30 MPTs (80%) in analysis 2a, and in 61 out of 83 MPTs (73.5%) in analysis 2b. The
	following synapomorphies (visualised in Winclada
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 3 Measurements (mm) of the Donodontidae cheek teeth from Ksar Metlili (Oriental Region, Morocco), Tithonian -Berriasian. Values correspond to minimum and maximum dimensions observed for each species. Upper case letters are for upper molars, lower case letters are for lower molars. Abbreviations: H, h maximum crown height, L, l maximum crown mesiodistal length in occlusal view, W, w maximum crown labiolingual width in occlusal view

Table 1

 1 Mammaliaform species from the Ksar Metlili site (Oriental Region, Morocco), Tithonian -Berriasian, described prior to this work, and first published reference

	Taxon	First reference
	Mammaliaformes	
	Haramiyida	
	Hahnodon taqueti	Sigogneau-Russell (1991b)
	Denisodon moroccensis	Hahn and Hahn (2003)
	Mammalia	
	Eutriconodonta	
	Dyskritodon amazighi	Sigogneau-Russell (1995b)
	Ichthyoconodon jaworowskorum	Sigogneau-Russell (1995b)
	Gobiconodon palaios	Sigogneau-Russell (2003)
	Kryptotherium polysphenos	Sigogneau-Russell (2003)
	Trechnotheria	
	Atlasodon monbaroni	Sigogneau-Russell (1991a)
	Microderson laaroussii	Sigogneau-Russell (1991a)
	Thereuodon dahmanii	Sigogneau-Russell (1989)
	Minimus richardfoxi	Sigogneau-Russell (1999)
	Afriquiamus nessovi	Sigogneau-Russell (1999)
	'Dryolestoidea'	
	Donodon perscriptoris	Sigogneau-Russell (1991a)
	Zatheria	
	Peramus sp.	Sigogneau-Russell (1999)
	Stem Tribosphenida	
	Hypomylos phelizoni	Sigogneau-Russell (1992)
	Hypomylos micros	Sigogneau-Russell (1995a)
	Tribotherium africanum	Sigogneau-Russell (1991c)

Table 2

 2 Proportions (%) of dental and mandibular characters that have been be scored in our taxon/character matrix (i.e., missing and non-applicable data excluded), and total proportion of scored characters. Taxa are ordered by decreasing total proportion of scored characters, except for the outgroup. Donodontidae are shown in

	bold			
		Dental characters	Mandibular characters	Total
	Phascolotherium bucklandi (outgroup)	51.97	89.47	59.47
	Prokennalestes spp.	99.34	78.95	95.26
	Dryolestes leiriensis	92.76	100	94.21
	Vincelestes neuquenianus	92.11	94.74	92.63
	Laolestes eminens	89.47	100	91.58
	Peramus tenuirostris	88.82	100	91.05
	Amblotherium gracile	83.55	100	86.84
	Amblotherium pusillum	82.89	100	86.32
	Dryolestes priscus	84.21	92.11	85.79
	Kiyatherium cardiodens	85.53	84.21	85.26
	Zhangheotherium quiquecuspidens	76,97	84.21	85.26
	Peligrotherium tropicalis	83.55	84.21	83.68
	Spalacotherium tricuspidens	83.55	81.58	83.16
	Coloniatherium cilinskii	85.53	65.79	81.58
	Crusafontia cuencana	76.97	100	81.58
	Henkelotherium guimarotae	80.26	86.84	81.58
	Cronopio dentiacutus	76.63	86.84	79.47
	Necrolestes patagonensis	75.66	94.74	79.47
	Maotherium sinense	82.89	57.89	77.89
	Tinodon bellus	76.32	84.21	77.89
	Amphitherium prevostii	67.76	100	74.21
	Paurodon valens	75	65.79	73.16
	Kielantherium gobiense	71.05	68.42	70.53

Table 3

 3 Measurements (mm) of the Donodontidae cheek teeth from Ksar Metlili (Oriental Region, Morocco), Tithonian -Berriasian. Values correspond to minimal and maximal dimensions observed for each species. Upper case letters are for upper molars, lower case letters are for lower molars. Abbreviations: H, h maximum crown height, L, l maximum crown mesiodistal length in occlusal view, W, w maximum crown labiolingual width in Donodon perscriptoris 0.99-1.21 0.92-1.75 0.91-1.351.27-1.40 1.47-1.62 0.93-1.13 

	occlusal view				
			Upper molars			Lower molars
		H			h	l	w
	Donodon minor sp. nov.	0.65-0.83 1.01-1.12 0.56-0.68 0.84-0.97 0.95-1.18 0.53-0.72
	Stylodens amerrukensis gen. et sp. nov.	0.55-0.61 0.78-0.80 0.63-0.64	?	?	?
	Anoualestes incidens gen. et sp. nov.	?	?	?	0.66-1.06 1.28-1.46 0.64-0.78
	Amazighodon orbis gen. et sp. nov.	?	?	?	0.57-0.84 0.72-0.95 0.68-0.77
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Specimen MCM 616 only preserves the apical part of a high cusp, which might be a paracone or a protoconid. When it was complete, this cusp may have been of the size of the large cusps of D. perscriptoris and An. incidens molars.

Because of the lack of characters allowing a more precise taxonomic identification, all these specimens are here identified as ?'Dryolestoidea' indet.

Phylogenetic analyses

As previously stated, the taxonomic composition of 'Dryolestoidea' varies depending on the studies, and there is considerable uncertainty regarding their phylogeny. They are most often recovered as paraphyletic (Rougier et al. 2012;Averianov et al. 2013Averianov et al. , 2014;;[START_REF] O'meara | Were there Miocene meridiolestidans? Assessing the phylogenetic placement of Necrolestes patagonensis and the presence of a 40 million year meridiolestidan ghost lineage[END_REF]Wible and Rougier 2017), but they are still found as monophyletic by some authors [START_REF] Chimento | The Patagonian fossil mammal Necrolestes: a Neogene survivor of Dryolestoidea[END_REF][START_REF] Martinelli | New cladotherian mammal from southern Chile and the evolution of mesungulatid meridiolestidans at the dusk of the Mesozoic era[END_REF]. Moreover, even if the genus Donodon is referred to 'dryolestoids' since its discovery in 1991, it has never been included in a phylogenetic analysis. Some authors (Sigogneau-Russell 1991a;[START_REF] Bonaparte | Una nueva especie de Triconodonta (Mammalia), de la Formación Los Alamitos, Provincia de Río Negro y comentarios sobre su fauna de mamíferos[END_REF][START_REF] Bonaparte | Approach to the significance of the Late Cretaceous mammals of South America[END_REF][START_REF] Bonaparte | New Dryolestida (Theria) from the Late Cretaceous of Los Alamitos, Argentina, and paleogeographical comments[END_REF] suggested a close relationship between the KM 'dryolestoids' and the South American ones, such as Mesungulatum, but they did not provide a detailed comparison. [START_REF] Bonaparte | Approach to the significance of the Late Cretaceous mammals of South America[END_REF] proposed that the KM 'dryolestoids' are derived from an African taxonomic radiation, which then would have been at the origin of the meridiolestidan taxonomic radiation in South America. He wrote that "the presence of this species [Donodon perscriptoris] in the Early Cretaceous of Morocco […] suggests that the Dryolestida of North Africa were related to those from the Late Cretaceous Los Alamitos Formation" [START_REF] Bonaparte | Approach to the significance of the Late Cretaceous mammals of South America[END_REF]. He also suggested [START_REF] Bonaparte | New Dryolestida (Theria) from the Late Cretaceous of Los Alamitos, Argentina, and paleogeographical comments[END_REF]) that the differences between Mesungulatum and Donodon (i.e., the lack of cingula and the presence of a parastylar wing in Donodon) were plesiomorphic characters in the latter. the richest fossil record. It stresses again the importance of Africa for our understanding of the evolution of major vertebrate lineages, including therian mammals. More work is needed to identify more discriminant characters for donodontids, in order to further test their monophyly suggested by the morphology, as well as their interrelationships.
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Online Resource 2 -Phylogenetic analyses of 'Dryolestoidea': character matrix

The character matrix we used in our cladistics analyses is mainly based on characters extracted from the matrices of Rougier et al. (2011) andAverinaov et al. (2013), with modifications by Rougier et al. (2012), Averianov et al. (2014) and Wible and Rougier (2017), in order to which we added eight new characters. We have chosen to focus the analysis on the dental and mandibular characters, without considering the cranial and postcranial characters that are coded in those matrices: this aims to optimize the final matrix resolution by limiting the amount of missing data (and thus of character optimizations) for the KM species, which are only represented by teeth and a few mandible fragments, as are most of the taxa of our dataset, with a few exceptions (e.g., Henkelotherium Krebs, 1991). Furthermore, the additional analyses including the cranial and postcranial characters from the works of Averianov et al. (2013Averianov et al. ( , 2014) ) that we conducted showed only marginal and minor differences from the topologies recovered without these characters and discussed in this article: the inclusion of cranial and postcranial characters does not modify or add anything to the relationships of the KM donodontids with the other cladotherians. Some taxa (Groebertherium Bonaparte, 1986, Maotherium asiaticum Ji et al., 2009, Achyrodon Owen, 1871, Phascolestes Owen, 1871and Mozomus Li et al., 2005) have been removed due to a lack of reliable information on their teeth and mandibles. The final matrix includes 48 taxa and 190 characters. 16 characters are constant (114,115,120,122,127,130,137,138,152,153,157,159,164,168,172,179) and 14 are parsimony-uninformative (34,110,111,112,123,125,136,139,146,150,151,154,155,156).

The matrix is given here in its TNT script. xread 190 48 Phascolotherium_bucklandi ?0???00???????000001000000??????????????????????0?00200000000000000000000000010 100000001003000100000001100000100----0000111011????001????0--00101001-0---??????-11?1??0?00?-???1??-?01?????000 Amphilestes_broderipi ?0????1???????1011000010100?????????????????????0?00200000000000000000000000010 10000000102310010000000111100?111????00?011100??0?10010??10?0?01000?0?0??????? ?0?11010?0?00????01??0000?????000 Tinodon_bellus