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The Rhizomyinae is a subfamily of myomorph rodents within the family Spalacidae. It is subdivided into two tribes: the Asian Rhizomyini and the Tachyoryctini. Even though the origin of the Tachyoryctini is to be found in Asia, they are nowadays restricted to Africa. African Tachyoryctini are known from the Late Miocene and include a single genus with five species: the recently discovered Tachyoryctes makooka, which is described in detail in this work, T. pliocaenicus, T. konjiti and the two extant T. splendens and T. macrocephalus. Their closest Asian counterparts are the Late Miocene Protachyoryctes and Eicooryctes. A cladistic analysis involving all the above-mentioned taxa was carried out. Protachyoryctes tatroti turned out to be the most basal species of the ingroup followed by the Ethiopian Tachyoryctes makooka. Both taxa show some primitive traits like the protosinus on the first upper molars, short but distinct mesolophids on the lower molars and the presence of the mure on the cheek teeth. T. pliocaenicus and the most derived Tachyoryctini share the synapomorphic reduction or loss of these characters. The increase in hypsodonty Page 1 of 35 Palaeontology Palaeontology evidenced in this lineage is correlated with the transition from a humid to a drier climate that started at the beginning of the Pliocene.

INTRODUCTION

The Rhizomyinae are a subfamily of myomorph rodents belonging to the family Spalacidae. [START_REF] Mckenna | Classification of Mammals above the Species level[END_REF] subdivided this group into two tribes: the Rhizomyini Winge, 1887 and the Tachyoryctini [START_REF] Miller | Synopsis of the supergeneric groups of rodents[END_REF] [START_REF] Mckenna | Classification of Mammals above the Species level[END_REF] These tribes are equivalent to the subfamilies Rhizomyinae [START_REF] Winge | Jordfundne og nulevende gnavere (Rodentia) fra Lagoa Santa, Minas Geraes, Brasilien[END_REF] [START_REF] Thomas | On the genera of rodents: an attempt to bring up to date the current arrangement of the order[END_REF]Tachyoryctinae Miller and[START_REF] Miller | Synopsis of the supergeneric groups of rodents[END_REF] as diagnosed by Flynn (1982a) and retained by Musser and Carleton (2005). Extant rhizomyines are fossorial rodents that live in southern Asia and eastern Africa. The Asian forms or "bamboo rats" include two genera (Rhizomys and Cannomys). There is only one living African genus, Tachyoryctes, the "mole rat", whose number of species is uncertain, but possibly only two: T. splendens and T. macrocephalus (Misonne 1971:7). Although Rhizomyinae are today moderately diversified, this taxon has had a flourishing history, as reflected by the finding of 32 31 fossil species distributed in 11 genera. This is especially true for the Asian continent, from where most of the taxa come (Pakistan, Afghanistan, India, Thailand and China). In contrast, the African rhizomyines fossil record, known as far back as the Early Miocene, is much poorer, being only represented by four genera:

Prokanisamys, Pronakalimys, Nakalimys and Tachyoryctes. Fossil representatives of the latter genus are restricted to Ethiopia. Until recently the most ancient record of Tachyoryctes dated from the Pliocene and only two fossil species of this genus were known: T. pliocaenicus and T. konjiti [START_REF] Sabatier | Un nouveau Tachyoryctes (Mammalia, Rodentia) du bassin Pliocene de Hadar (Ethiopie)[END_REF](Sabatier , 1979(Sabatier , 1982)). The discovery in 2009 of a new species, T. makooka, from various Late Miocene and Pliocene localities from the Middle Awash (Ethiopia) pushed back the existence of this genus to Late Miocene times (Wesselmann et al. 2009). Until this finding, there had been a gap Palaeontology Palaeontology between Protachyoryctes tatroti and Eicooryctes kaulialensis from the Late Miocene of Pakistan and the derived African Tachyorictini. Wesselmann et al.'s (2009) work dealt with the study of the whole micromammal fauna from the Middle Awash, and, therefore, included only a preliminary description of the available material of Tachyoryctes makooka and no detailed comparisons with the closest fossil species. The aim of the present work is to offer a detailed account. The comparisons will be made with the most derived Asian and African Tachyoryctinae (sensu Flynn, 1990), which are the species belonging to the genera Protachyoryctes, Eicooryctes and Tachyoryctes.

Finally, a premier cladistic analysis of the intrarelationships of the species currently ascribed to these genera will be performed in order to assess the phylogenetical position of T. makooka, the most ancient species of Tachyoryctes known to date.

MATERIAL AND METHODS

The study presented below is based on the examination of original specimens, casts and data from the literature. We examined the following: skulls of extant Tachyoryctes macrocephalus (ZMB 36656, ZMB 55165, ZMB 36649 in the MB and C.G. 1972-73, C.G. 1972-74, C.G. 1972-75, C.G. 1972-76, C.G. 1974-202 in the MNHN), T. splendens (ZMB 12, ZMB 78, ZMB 79, ZMB 80, ZMB 81, ZMB 83, ZMB 88, ZMB 114, ZMB 117, ZMB 3404, ZMB 3403, ZMB 9015, ZMB 16048, ZMB 28069, ZMB 36601-13, ZMB 36618, ZMB 36620-36621, ZMB 36624-36634, ZMB 36636-36637, ZMB 36640-36646, ZMB 36648, ZMB 36650-36655, ZMB 46257, ZMB 48300, ZMB 72559-72593, ZMB 7721 in the MB and C.G. 1993-217, C.G. 1993-231, C.G. 1993-220, C.G. 1993-238, C.G. 1933-2752, C.G. 2000-685, C.G. 1961-33, C.G. 1972-10, C.G. 1972-27, C.G. 1972-39, C.G. 1972-51, C.G. 1972-64, C.G. 1972-65, C.G. 1972-
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First, second, and third lower molars are designated as m1, m2 and m3, and first, second, and third upper molars as M1, M2 and M3, respectively. The terminology used in the tooth descriptions follows the rodent dental terminology of [START_REF] Flynn | a. Systematic revision of Siwalik Rhizomyidae (Rodentia)[END_REF] with some adjustments (Text-figure 1 A-D).

The cladistic analysis involves all species of the genus Tachyoryctes (extant and fossil) as well as those of the extinct genus Protachyoryctes and Eicooryctes.

Rhizomyides, which is a basal Tachyoryctinae according to the phylogenetic analysis of Flynn (1990), was selected as outgroup. The data matrix was built under Mesquite 2.6 [START_REF] Maddison | Mesquite: a modular system for evolutionary analysis[END_REF]) and the analysis was run in TNT (Goloboff et al. 2008). Branch support was estimated through two complementary indices: Bremer Support (Bremer 1994) and Relative Bremer Support [START_REF] Goloboff | Improvements to resampling measures of group support[END_REF]. Tachyoryctes makooka Wesselman, Black and Asnake, 2009 Text-figs 2A-M, 3A-L; see also Wesselman et al. 2009 Holotype. DID-VP-1/16, left mandible fragment with m1-m3 (Text-fig. 1A).

Abbreviations

Measurements. Measurements of upper and lower teeth are given in Wesselman et al. (2009:129).

Type locality. Digiba Dora Vertebrate Locality 1, Middle Awash, Ethiopia.

Age. Late Miocene (5.7 Ma). (anteroloph, protoloph, mesoloph and metaloph-posteroloph), all of which join at the margin of the tooth, isolating three buccal enamel lakes. The posterior enamel lake is elongated and much larger than the other two. The M1 has a weak, but distinct, protosinus, and a deep lingual sinus directed anteriorly toward the first of the three buccal enamel lakes. In advanced early wear, the sinus joins the first enamel lake (they are nearly confluent in ALA-VP-2/321, see Text-fig. 3A). The protocone is a posteriorly directed bent loph. The hypocone has a strong oblique anterior arm and a narrower transverse posterior one. The anteroloph is not bilobed. The broad protoloph is anterobuccally directed. The mesoloph is long and straight; it is connected to the anterior arm of the hypocone. At the state of wear of all recorded M1, the metaloph is fused with the posteroloph. It is unknown if at an earlier state of wear these structures would be distinct. All M1 have a short mure and are three rooted (two labial and a lingual that is the heaviest one).

M2. The M2 resembles the M1, but with the occlusal outline more rounded and without protosinus. The dental pattern of the M2 shows the same four lophs delimiting three buccal enamel lakes, of which the posterior one is the largest. The lingual sinus is also deep and directed anteriorly toward the first of the three buccal enamel lakes, with which it confluxes joins in an advanced state ofearly wear (e.g., ASK-VP-3/265, Textfig. 3H). The mesoloph is narrow and straight. These teeth have the mure constricted and are four rooted. is the shortest one. The lingual sinus is confluent with the anterior labial enamel lake forming a narrow and elongated central reentrant that divides the tooth into two parts.

M3. The occlusal outline of this

The anteroloph is a long continuation of the protocone. The protoloph and narrow mesoloph extend from the anterior and posterior ends of the broad anterior arm of the hypocone respectively. The metaloph does not join with the hypocone but with the lingual end of the posteroloph. This latter is a short continuation of the posterior arm of the hypocone. These teeth are three rooted.

Mandible. The dentary is slender and relatively shallow. The mental foramen is situated anterior to the m1 and at the level of the lower masseteric crest. This latter is nearly horizontal. The temporalis fossa is narrow and shallow. The lower incisors are relatively small and with gently rounded enamel.

Lower dentition

m1. The occlusal outline of the tooth is oval, narrower anteriorly. They have four main lophids (anterolophid, metaconid-metalophid, entoconid-hypolophid and posterolophid) and a short, but usually distinct, mesolophid. All the specimens show a posterior metaconid-protoconid connection. A well-developed anterolophulid connects the Vshaped protoconid with the anterolophid. In early wear, the metaconid joins lingually the anterolophid, isolating a small, circular, anterior enamel lake. At this stage of wear neither the metalophid nor the hypolophid join at the margin of the tooth and, therefore, the mesosinusid and the posterosinusid remain open (e.g., ALA-VP-2/177, ASK-VP-3/257, ASK-VP-3/287, see Text-fig. 2A-C). In advanced wear, these lingual reentrants are close off, isolating enamel lakes (e.g., AMW-VP-1/111, AMW-VP-1/115, AMW-Palaeontology Palaeontology VP-1/116, Text-fig. 2K,M). The anterolabial sinusid is shallow but very distinct. In advanced wear, the labial anterolophid connects to the protoconid enclosing a minute shallow enamel lake (e.g., DID-VP-1/16, Text-fig. 1A), which disappears with further wear (e.g., AMW-VP-1/116, Text-fig. 2M). The labial sinusid is rather shallow and terminates high above the base of the enamel. The mesolophid extends from the long, broad and oblique posterior arm of the protoconid; it is short and close to the hypolophid, being distinct in early wear (e.g., ALA/VP-2-177, ASK-VP-3/257, ASK-VP-3/277, ASK-VP-3/287, ASK-VP-3/294, see Text-figs 2A-D). Through wear, the lingual end of the mesolophid joins the hypolophid enclosing a small and shallow enamel lake (e.g., DID-VP-1/16, AME-VP-1/94, AME-VP-1/97, AMW-VP-1/99, Textfigs 1A, 2L). In late wear, this enamel lake disappears: the mesolophid is completely fused with the hypolophid (e.g., AMW-VP-1/111, AMW-VP-1/115, AMW-VP-1/116, Text-fig. 2K,M). The posterolophid is a long continuation of the bent hypoconid. These teeth have two roots.

m2. The occlusal outline of this tooth is almost square with the posterior part slightly narrower than the anterior one. They have three main lophids (anterolophid-metalophid, hypolophid and posterolophid). After moderate wear, the lophids join at the margin of the tooth isolating two transversely elongated enamel lakes, of which the anterior one is being the largestlarger. In early wear, the anterolophid is fused with the metalophid forming a unique loph that is a long continuation of the short and transversal anterior arm of the protoconid. The protoconid is V-shaped; its posterior arm is broad and oblique. The hypolophid is strong and directed lingually from the mure. The mesolophid is usually appressed to the hypolophid (e.g., ASK-VP-3/291, ASK-VP-3/294, Text-fig. 2E). In some specimens (AMW-VP-1/99, AME-VP-1/94, AME-VP- 2J,L), it connects with the hypolophid, enclosing a small and shallow enamel lake. After moderate wear, it is completely fused with the hypolophid (e.g., DID-VP-1/103, Text-fig. 2F). The labial sinusid is deep and directed posterolingually. These teeth have the a short mure short and they are three rooted. m3. It is oval in occlusal outline with the posterior side rounded and slightly narrower than the anterior one. These teeth resemble the m2, but they are more elongated (longer) than them. They have the same three main lophids, which join at the margin of the tooth with moderate wear, isolating two transversely elongated enamel lakes (the posterior one smaller than the anterior one). After moderate wear the anterolophid, which expands from the anterior arm of the protoconid, fuses with the metalophid. In early wear (e.g., ASK-VP-3/270, STD-VP-2/903, Text-fig. 2H-I), anterolophid and metalophid are differentiated and enclose a tiny and shallow anterior enamel lake. At this stage of wear the lingual sinusids are still open. The labial sinusid is posterolingually directed and deep. The protoconid is V-shaped with a short and transverse anterior arm and an oblique and broad posterior one, from which the short mesolophid expands (e.g., ASK-VP-3/270, ASK-VP-3/263). After moderate wear, the mesolophid is completely fused with the hypolophid (ASK-VP-3/273, AMW-VP-1/99, Text-fig. 2L). These teeth are two rooted.

Comparisons

Protachyoryctes tatroti [START_REF] Hinton | Diagnoses of new genera and species of rodents from Indian Tertiary deposits[END_REF]. This species was named by [START_REF] Hinton | Diagnoses of new genera and species of rodents from Indian Tertiary deposits[END_REF] on the basis of a partial right mandible with m1-m3, which is housed in the paleontological collections of the NHM. [START_REF] Hinton | Diagnoses of new genera and species of rodents from Indian Tertiary deposits[END_REF] indicated that this material comes from an Page 13 of 35 Palaeontology Palaeontology earliest Pleistocene horizon near Tatrot village (Salt Range, Pakistan). However, its provenance has been thrown into doubt since, in particular, the discovery of new material belonging to this taxon from the Late Miocene (6.9-6.5 Ma) localities Y434 and Y369 in the Dhok Pathan Formation of the Potwar Plateau (Pakistan) (Flynn 1982a). Flynn (1982a) pointed out the presence directly beneath Tatrot of much older rocks (more than 6 Ma), from which he suspected the holotype of P. tatroti could come.

We share these doubts in view of the great resemblance between this species and the Late Miocene Tachyoryctes makooka.

Even though the morphology of the teeth of P. tatroti soundly recalls that of T. makooka and their size is comparable, there are some differences between both the taxa.

One of the more remarkable concerns the connection between the metaconid and the protoconid on the m1, which is posterior in T. makooka, whereas it is anterior in P.

tatroti. In addition, the labial sinusid (especially on the m2 and m3) is deeper in the former species. With regard to the upper molars, the M1 of P. tatroti shows a feeble bilobation on the anteroloph that is completely absent in T. makooka. The cheek teeth of T. makooka are more hypsodont and have the mure more constricted than those of P. tatroti. [START_REF] Flynn | a. Systematic revision of Siwalik Rhizomyidae (Rodentia)[END_REF]. Flynn (1982a) named this taxon on the basis of some palate and dentary fragments from the Late Miocene (6.9-6.4 Ma) localities Y434, Y437 and Y438 of the upper Dhok Pathan Formation, Kaulial Kas, Potwar Plateau, Pakistan. Its holotype, a palate and snout with broken incisors and left and right M1-M2 (YGSP 15320), is currently housed at the PMAE and it should eventually be returned to Pakistan and would be deposited at the PMNH. Unfortunately, no additional material of this species has been found to date.

Eicooryctes kaulialensis
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The teeth of Eicooryctes kaulialensis are smaller than those of Tachyoryctes makooka and, even if there are close in morphology, they show some differences. For instance, the M1 of T. makooka have a weak, but distinct, protosinus on the M1 that is lacking in E. kaulialensis. Furthermore, the m3 of the former species are elongated, whereas those of E. kaulialensis are short.

Tachyoryctes pliocaenicus [START_REF] Sabatier | Un nouveau Tachyoryctes (Mammalia, Rodentia) du bassin Pliocene de Hadar (Ethiopie)[END_REF]. This species was named on the basis of eight mandibles (some of them incomplete) and a fragmentary skull with right and left M1-M2 from the Pliocene Hadar Formation, Ethiopia [START_REF] Sabatier | Un nouveau Tachyoryctes (Mammalia, Rodentia) du bassin Pliocene de Hadar (Ethiopie)[END_REF]. The holotype, a right mandible with m1-m3 (AL.288.29), is housed in the NME.

The cheek teeth of Tachyoryctes pliocaenicus are smaller than those of T. makooka.

From a morphological point of view, these taxa also present some significant differences. With regard to the upper molars, those of T. pliocaenicus lack the mure and have a very long sinus that isolates the anterior part of the teeth from the posterior onepart. In contrast, the mure is constricted, but present, and the sinus long, but to a much lesser extent, in T. makooka. The M1 of T. pliocaenicus lack the protosinus that can be observed in those of T. makooka. With respect to the lower molars, the lobes are more oblique, the mure more constricted (or even lacking) and the mesolophids less developed in T. pliocaenicus than in T. makooka. In addition, the anterolabial sinusid of the m1 is shallower in T. pliocaenicus and the posterior side of the m3 is more reduced in T. pliocaenicus than in T. makooka. Sabatier, 19791982. This taxon was named by Sabatier (19791982) on the basis of a hundred of isolated molars from the Pleistocene locality of Garba VIII (Melka Kunturé, Ethiopia). Its holotype (Garba VIII B 16), an isolated M1, Palaeontology Palaeontology is housed in the NME. Additional material of T. konjiti has been found in other Pleistocene Ethiopian localities such as Garba IV, Gombore Iγ, Simbiro, Gombore II B/C, Garba III E, Garba X and Garba VIIIB (Sabatier 1979(Sabatier , 1982;;Galloti et al. 2010).

Tachyoryctes konjiti

The cheek teeth of T. konjiti are somewhat smaller than those of T. makooka. The molars of the former species are hypselodont, whereas those of T. makooka are rooted.

As in the case of T. pliocaenicus, the upper molars of T. konjiti lack the mure and they have a very long sinus that divides the tooth into two parts. In contrast, the M1 and M2 of T. makooka have a short, but distinct, mure and the sinus is not as long as in T.

konjiti. In addition, the M3 of the latter species is much more elongated than that of T. makooka. With regard to the lower molars, in those of T. konjiti the mesolophids are completely fused with the hypolophids, whereas they are mostly short and distinct or appressed to the hypolophid in T. makooka. The connection of the metaconid with the protoconid is anterior on the m1 of T. konjiti, whereas it is posterior in T. makooka.

Furthermore, the m2 and m3 of the former species lack the mure and the long sinusid separates the anterior and posterior parts of the teeth. In contrast, on the m2 and m3 of T. konjiti the sinus is long, but it does not divide the teeth and the mures are present.

Tachyoryctes splendens (Rüpell, 1836). In 1836, Rüpell named a new species of rodent that he discovered in Ethiopia. In his work he pointed out that this rodent resembled very much togreatly Bathyergus from Cape of Good Hope in the skull, crown and size of the teeth, toes and claws. However, he also noticed some singularities in the Ethiopian animal like the small size of its ear pinna and its longer and more rounded tail. Since very few species of the genus Bathyergus were known at that time, he refrained himself from naming a new genus, even though eminent Londoner and Parisian experts thought otherwise. Should it turn out in the future that the latterlater Palaeontology Palaeontology scientists wanted to transfer this species into a new genus, he suggested using the genus name Tachyoryctes in a footnote (Rüppell 1836: 35).

Tachyoryctes splendens is smaller than T. makooka. In addition, there exist various morphological differences between them. The cheek teeth of T. splendens are hypselodont and not rooted as those of T. makooka. The second and third upper and lower molars of T. splendens lack the mure, whereas it is present in all but the third upper molar in T. makooka. Concerning the upper molars, the first and second molars of T. makooka have the sinus much shorter than those of T. splendens. The M2 of this latter species has a sinus so long sinus that isolates the anterior part of the teeth from the posterior one. The M1 of T. splendens lacks the protosinus, whereas it is distinct in T. makooka. The M3 of T. splendens is elongated, much longer than in T. makooka. The lower molars of T. splendens lack the mesolophids that are completely fused with the hypolophid. In T. makooka, the mesolophids are usually distinct. The metaconid on the m1 of T. splendens connects anteriorly with the protoconid, whereas this connection is posterior in T. makooka. The mure is lacking on the m2 and m3 of T. splendens but distinct in T. makooka. The sinusid is shorter in the latter species than in the former, in which the anterior part of the m2 and m3 is isolated from the posterior one, unlike. This is not the case in T. makooka.

Tachyoryctes macrocephalus (Rüppell, 1842). In 1842, Rüppell named the new species

Rhizomys macrocephalus on the basis of a rodent from Shoah province (southern Ethiopia) that was sent to him (Rüppell 1842).

The morphology of the cheek teeth of T. macrocephalus is similar to that seen in T.

splendens. The difference between these taxa rests in the size. Therefore, the differences 

DISCUSSION

Fossils of African rhizomyines are scarce. The oldest and sole evidence in the Lower Early Miocene [START_REF] Fejfar | The Early Miocene mammalian assemblages in Jebel Zelten, Libya[END_REF][START_REF] Wessels | Miocene small mammals from Jebel Zelten, Libya[END_REF]Wessels et al. , 2008) ) is Prokanisamys sp. from Jebel Zelten (Libya). In this continent, a single species of rhizomyine is known from the Middle Miocene: Pronakalimys andrewsi from Fort Ternan (Kenya) [START_REF] Tong | Muroid rodents from the Midle Miocene Fort Ternan locality (Kenya) and their contribution to the phylogeny of Muroids[END_REF], two from the Upper Miocene: Nakalimys lavocati from Nakali (Kenya) (Flynn and Sabatier 1984) and the recently discovered and subject of this work Tachyoryctes makooka from the Middle Awash (Ethiopia) (Wesselmann et al. 2009).

From Pliocene localities of the Hadar Formation (Afar, Ethiopia), a single species of Tachyoryctes is known: T. pliocenicus [START_REF] Sabatier | Un nouveau Tachyoryctes (Mammalia, Rodentia) du bassin Pliocene de Hadar (Ethiopie)[END_REF](Sabatier , 1979)). Finally, the most recent fossil species of Tachyoryctes known to date is T. konjiti, which comes from various Pleistocene localities of Melka-Kunturé (Ethiopia) (Sabatier 1979(Sabatier , 1982;;Galloti et al. 2010).

As fossil rhizomyines are much more diverse in the Siwalik sequence of Southwest Asia, most of our knowledge concerning the evolution of this subfamily is due to the study of specimens recovered from this region [START_REF] Black | Review of fossil rodents from the Neogene Siwalik Beds of India and Pakistan[END_REF][START_REF] Jacobs | Fossil rodents (Rhizomyidae and Muridae) from Neogene Siwalik deposits, Pakistan[END_REF]Flynn 1982aFlynn , 1982bFlynn , 1983Flynn , 1985)). From a morphological viewpoint, the African members of this clade do not appear far from the Asian ones, but their phylogenetic interrelationships are actually unknown. This motivated us to provide a substantiated hypothesis of their mutual relationships based on cladistic methods. The taxa taken into consideration are the most derived within Tachyoryctinae ( sensu Flynn 1990). This subclade involves all Rhizomyides sivalensis has been chosen as outgroup based on the analysis carried out by Flynn (1990). The data matrix (16 characters, see Supplementary File 1) has been processed with TNT (Goloboff et al. 2008) with the "traditional search" option (using TBR). Owing to the lack of a priori information, all characters were unordered and equally weighted (Fitch optimality criterion). A single most parsimonious tree was generated (tree length: 26, consistency index: 0.923, retention index: 0.941). The relative Bremer support index, which is the ratio between favorable and contradictory evidence [START_REF] Goloboff | Improvements to resampling measures of group support[END_REF][START_REF] Goloboff | Improvements to resampling measures of group support[END_REF], for each node is 89. This means that the tree is very well supported. Topologically, the cladogram is asymmetrical (Text-Figure 4): Protachyoryctes tatroti, Tachyoryctes makooka, Eicooryctes kaulialensis, T. pliocaenicus, T. konjiti are successive terminal taxa leading to the clade (T. macrocephalus, T. splendens).

Protachyoryctes tatroti is the most plesiomorphic species of the ingroup followed by Tachyoryctes makooka. The latter taxon, together with Protachyoryctes, is characterized by the presence of a protosinus on the M1. This trait, which is distinctive of some primitive genera of the subfamily like Prokanisamys, Kanisamys, Pronakalimys, Nakalimys and Rhizomyides (see Flynn 1982a), becomes less marked in P. tatroti and T. makooka (in which the protosinus is shallow) and is completely lost in Eicooryctes as well as in more derived Tachyoryctini. A large posterosinusid on the m3, a primitive character, is present in the more plesiomorphic members of the present ingroup (P. tatroti, T. makooka and E. kaulialensis). However, there is a trend to reduce it (as in T. pliocaenicus) and to finally lose it (as in T. konjiti and more derived members of the ingroup) within the lineage. As seen above, T. makooka is characterized by a connection between the metaconid and the protoconid on the m1. This type of connection is plesiomorphic for the subfamily (Flynn 1982a) and shared by all taxa of the present ingroup except for the very young individuals of the extant T. macrocephalus and T. splendens, in which the connection is established in early wear.

In addition, the cheek teeth of T. makooka as well as those of P. tatroti and E. kaulialensis are rooted (plesiomorphic condition). This condition is lost in T.

pliocaenicus and the more derived members of the ingroup, which share the synapomorphy of having hypselodont molars.

Tachyoryctes makooka, Protachyoryctes tatroti, Eicooryctes kaulialensis and T. pliocaenicus present constricted mures and short mesolophids appressed to the hypolophids on the lower molars. The most derived members of the ingroup (T. konjiti, T. macrocephalus and T. splendens) have lost the mures and the mesolophids; the latter are completely fused with the hypolophids. The constriction of the mures and the reduction and migration of the mesolophids towards the hypolophids is actually an evolutionary trend within the Rhizomyinae as a whole (Flynn 1982a). Primitive rhizomyines (e.g., Prokanisamys, Pronakalimys, Nakalimys, Kanisamys) have long mesolophids and well-developed mures.

Even though all the derived Tachyoryctini analysed in this work are hypsodont, the African representatives of this clade show an increase in hypsodonty through time.

Thus, the Late Miocene Tachyoryctes makooka is less hypsodont than the Pliocene T. pliocaenicus, which is in turn less than the Pleistocene T. konjiti and so on. After the arid condition northeastern Africa went through during the Tortonian (10.8-7 Ma), the region became humid at the transition to the Messinian (7-5.3 Ma) (. This time is called the Zeit Wet Phase, [START_REF] Griffin | Aridity and humidity: two aspects of the late Miocene climate of North Africa and the Mediterranean[END_REF]. At about 5.8 Ma, when T. makooka lived, the Zeit Wet Phase intensified until the beginning of theEarly Pliocene (at about 4.6 Ma), when the aridity increased in this zone [START_REF] Griffin | Aridity and humidity: two aspects of the late Miocene climate of North Africa and the Mediterranean[END_REF]. The trend to increase increasing the Flynn (1982aFlynn ( , 1985Flynn ( , 1986) ) observed an increase in hypsodonty in the northern Pakistan Siwaliks Late Miocene species of Rhizomyini (Rhizomyinae sensu Flynn 1990). This has been tentatively correlated with a transition to a drier and more seasonal climate 9.2 Ma ago, which intensified 7.8 Ma ago as evidenced by changes in the floodplain deposition and vegetation [START_REF] Barry | Faunal and Environmental Change in the Late Miocene Siwaliks of Northern Pakistan[END_REF].

This phylogenetic analysis of the most derived representatives of the Tachyoryctini suggests that some nomenclatural adjustments will prove necessary when a comprehensive cladogram of this subfamily is available (López-Antoñanzas et al. in prep.). The latter will include the species of Prokanisamys, Pronakalimys, Nakalimys, Kanisamys, Rhizomyides, Protachyoryctes, Eicooryctes, Anepsirhizomys, Miorhizomys, and of the three extant genera. It is probable that either Eicooryctes kaulialensis or Tachyoryctes makooka will have to be reallocated to another genus. There are two possible scenarios concerning the origin of the African Tachyoryctini. In fact, a form originating from southern Asia may have entered Africa and given rise to Tachyoryctes makooka and all other African Tachyoryctini. This would imply that the presence of Eicooryctes kaulialensis in Asia is due to a reverse dispersal. The alternative hypothesis would rest on two unidirectional dispersal events from southern Asia to Africa. The first one would have been at the origin of T. makooka, whereas the derivation of all other African Tachyoryctini (T. pliocaenicus and more derived species) would have come from an independent entering of this group in Africa. The results of the present partial analysis of rhyzomyine phylogeny do not allow deciding if the species of Tachyoryctini 

  ALA-VP-2, AME-VP-1, AMW-VP-1, ASK-VP-3, GAW-VP-1, GAW-VP-3, KUS-VP-1, STD-VP-2, WKH-VP-1.Age range. Late Miocene-Early Pliocene (5.7-4.85 Ma). Emended diagnosis. Hypsodont (H M2 ≈ 5mm) and lophodont cheek teeth with nearly flat occlusal surfaces, constricted mures; upper molars with long mesolophs; M1 with distinct protosinus; mandible with nearly horizontal masseteric crest; lower molars with mesolophids usually short and distinct or appressed to the hypolophid; m1 with a posterior metaconid-protoconid connection and distinct anterolabial sinusid; m3 elongated. Differential diagnosis. Tachyoryctes makooka differs from Protachyoryctes tatrooti in having a posterior metaconid-protoconid connection on the m1, in lacking a bilobed anteroloph on the M1 and in having short mures on the upper and lower molars. It differs from Eicooryctes kaulialensis, Tachyoryctes pliocaenicus, T. splendens and T. macrocephalus in having an anterolingual flexus on the M1. T. makooka is distinct from E. kaulialensis in having an elongated m3. T. makooka differs from T. pliocaenicus, T. splendens and T. macrocephalus in having short but distinct mure on the cheek teeth and the mesolophids more developed. These teeth are larger than the M2 and M3. The M1 has four transverse lophs

  tooth is rounded with its posterior part narrower than the anterior one. It has the same four lophs as the M1 and M2, although the posteroloph

  T. splendens and T. makooka apply also to differentiate T. macrocephalus from the latter.

  species of Tachyoryctes as well as Protachyoryctes and Eicooryctes.

  in the African Tachyoryctini may be associated with the end of the Zeit Wet Phase. Incidentally,

  recorded in Africa have a unique or multiple origins. decade, the fossil record of African Miocene micromammals has improved thanks to the efforts of palaeontologists and archaeologists. The recent discovery of Tachyoryctes makooka from the Late Miocene of the Middle Awash not only filled fills the temporal gap between Asian and African Tachyoryctini, but it also sheds light on the relationships between the African and Asian members of the tribe. T. makooka emerges as a quite primitive species of Tachyoryctini, being hardly more advanced than Protachyoryctes. The clade composed of Eicooryctes and more derived Tachyoryctini displays many derived characters. The evolutionary trends of the Protachyoryctes-Tachyoryctes lineage include the reduction and final lost loss of the protosinus on the M1, of the posterosinusid on the m3 and of the mure of the cheek teeth. In addition, the reduced mesolophids migrate toward the hypolophids to which they first appress and with which they finally fused. The increase of the hypsodonty and lost loss of the roots of the cheek teeth of the most derived Tachyoryctini appear to be related to the aridification that took place in northeastern Africa in Pliocene times.
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  . ALA/VP, Alayla Vertebrate Locality 2, Middle Awash, Ethiopia; AME-species. Tachyoryctes splendens(Rüppell, 1836).
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Supplementary File 1

Characters used in the phylogenetic analysis. 8 characters are binary whereas 8 are multistate, polarity of character determined by outgroup comparison with Rhizomyides sivalensis.

Supplementary File 2

Character/taxon matrix used in the analysis of relationships of the Tachyorictini.

Characters are listed in Appendix 1. Character scoring: 0, 1 and 2, conditions of character; ?, character state uncertain. Rhizomyides sivalensis 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Protachyoryctes tatroti 0 2 0 1 1 1 1 0 0 0 0 0 0 0 0 ?

Tachyoryctes makooka 0 1&2 1 1 0 1 1 0 0 0 0 0 0 0 0 0

Eicooryctes kaulialensis 1 1 1 1 0 1 1&2 0 1 0 ? 0 1 0 0 ?

Tachyoryctes macrocephalus 2 2 2 2 2 2 2 1 1 2 1 1 1 1 1 1

Tachyoryctes splendens 2 0&1 2 2 2 2 2 1 1 2 1 1 1 1 1 1