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New species of Hispanomys (Rodentia, Cricetodontinae) from the Upper Miocene of Batallones (Madrid, Spain)

INTRODUCTION

In 1991, mining carried out at a sepiolite quarry, located at the Cerro de los Batallones (Los Batallones Butte) within the Neogene Madrid Basin (Central Spain), accidentally revealed a rich assemblage of fossil vertebrates (Batallones 1 = BAT 1) of exceptional interest due to, firstly, the excellent preservation of the fossil material, and secondly, the extremely high proportion of carnivore remains [START_REF] Morales | Patrimonio Paleontológico de la Comunidad de Madrid Serie[END_REF][START_REF] Morales | El sistema de yacimientos de mamíferos miocenos del Cerro de los Batallones, Cuenca de Madrid: estado actual y perspectivas[END_REF]Fraile et al., 2003). Since then, research efforts, aided by sepiolite mining, resulted in the discovery of eight additional fossil localities, of which five have been partly excavated (Batallones 2, 3, 4, 5 and 10 = BAT 2-5 and BAT 10).

The system of Miocene fossil mammal sites of the Cerro de los Batallones consists of cavities formed in clay deposits which were infilled by a fine-grained matrix containing abundant mammals [START_REF] Morales | Patrimonio Paleontológico de la Comunidad de Madrid Serie[END_REF][START_REF] Pozo | Geología del sistema de yacimientos de mamíferos miocenos del Cerro de los Batallones, Cuenca de Madrid[END_REF]. Both the discontinuous geometry, and the composition of the deposits containing the fauna, indicate that accumulation of bones took place in holes or voids that acted as traps for both carnivores and herbivores. Although there is no conclusive evidence for the precise mechanism of formation of the holes, a combination subsurface erosion (piping or pseudo-karst) linked to the surface via "avens" has been suggested [START_REF] Pozo | Geología del sistema de yacimientos de mamíferos miocenos del Cerro de los Batallones, Cuenca de Madrid[END_REF].

A Late Vallesian age for the Cerro de los Batallones system has been inferred from the mammal fossil association [START_REF] Morales | El sistema de yacimientos de mamíferos miocenos del Cerro de los Batallones, Cuenca de Madrid: estado actual y perspectivas[END_REF]. All the localities comprising the system have a rather homogeneous fossil composition, which is compatible with such an age. According to preliminary studies of the micromammal fauna from the different sites, the murid Progonomys hispanicus [START_REF] Michaux | Muridae (Rodentia) néogènes d'Europe Sud-Occidentale. Evolution et rapports avec les formes actuelles[END_REF], which is a marker taxon for the Upper Vallesian, is present in all of them. In the abundant sample from BAT 1, this rodent is associated with a second murid that could be interpreted either as an advanced Progonomys cathalai [START_REF] Schaub | Tertiäre und Quartäre Murinae[END_REF] or as an intermediate form between it and Huerzelerimys minor [START_REF] Mein | Progonomys Schaub, 1938 and Huerzelerimys gen. nov. (Rodentia); their evolution in Western Europe[END_REF]. The association of these two murids, together with the presence of the cricetid Rotundomys [START_REF] Mein | Rotundomys, nouveau genre de Cricetidae (Mammalia, Rodentia) de la faune néogène de Montredon (Hérault)[END_REF] in all the localities, allow us to refine the dating of the Cerro de los Batallones system, and to suggest its probable correlation to the local subzone J2 (MN10) of the Teruel Basin (van [START_REF] Van Dam | The Upper Miocene Mammal record from the Teruel-Alfambra region (Spain). The MN system and continental stage/age concepts discussed[END_REF]. However, correlation with J3 cannot be discarded until the survey of the entire murine record from Batallones is completed Recent studies on the Batallones fossil associations (Antón & Morales, 2000;[START_REF] Antón | Early radiation of felid sabertooths documented in carnivore-trap fossil site in the Late Miocene of Spain[END_REF][START_REF] Antón | First known complete skulls of the scimitar-toothed cat Machairodus aphanistus (Felidae, Carnivora) from the Spanish late Miocene site of Batallones-1[END_REF][START_REF] Salesa | Aspects of the functional morphology in the cranial and cervical skeleton of the sabre-toothed cat Paramachairodus ogygia (Kaup, 1832) (Felidae, Machairodontinae) from the Late Miocene of Spain: implications for the origins of machairodont killing bite[END_REF]Salesa et al., , 2006aSalesa et al., , 2006b[START_REF] Salesa | Functional anatomy and biomechanics of the postcranial skeleton of Simocyon batalleri (Viret, 1929) (Carnivora, Ailuridae) from the late Miocene of Spain[END_REF][START_REF] Morales | El sistema de yacimientos de mamíferos miocenos del Cerro de los Batallones, Cuenca de Madrid: estado actual y perspectivas[END_REF][START_REF] Peigné | Ailurid carnivoran mammal Simocyon from the Late Miocene of Spain and the systematics of the genus[END_REF][START_REF] Peigné | A new Amphicyonine (Carnivora: Amphicyonidae) from the Upper Miocene of Batallones-1, Madrid, Spain[END_REF] have shown the existence of small differences in composition among the various deposits. These differences in composition could be interpreted as the result of distinct conditions of taphonomy, environment or time of formation of the traps.

This work deals with the study of one of the best represented rodents at the Batallones localities: the cricetodontine Hispanomys Mein & Freudenthal, 1971a. The species of this genus show rapid evolution in dental morphology, particularly during the Late Vallesian, as demonstrated by previous studies (van [START_REF] Van De Weerd | Rodent fauna of the Mio-Pliocene continental sediments of the Teruel-Alfambra region, Spain. Utrecht micropaleontological bulletins[END_REF][START_REF] Agustí | Tendencias evolutivas de la línea Cricetodon-Ruscinomys (Rodentia, Mammalia) en la Península Ibérica[END_REF]. This rapid morphological change could throw light on the biochronology of the different localities of Batallones and therefore be used to elucidate whether the differences in faunal composition among localities could be due to the fact that they were slightly diachronic.

LOCALITY AND GEOLOGICAL SETTING

The fossiliferous area of Batallones is situated on the Cerro de los Batallones (Fig. 1), a low hill, 707 m above sea level. It is located SW of Valdemoro at km 33 on the road from Ciempozuelos to Torrejón de Velasco, Madrid, Spain. It consists of a system of Upper Vallesian non-stratified sites, which are included near the top of the so called Miocene Intermediate Unit of the Madrid Basin [START_REF] Morales | Nuevo yacimiento de vertebrados del Mioceno Superior al sur de Madrid (Cerro Batallones, Torrejón de Velasco)[END_REF][START_REF] Pozo | Geología del sistema de yacimientos de mamíferos miocenos del Cerro de los Batallones, Cuenca de Madrid[END_REF]. This unit is composed of massive mudstones, micaceous sandstones, marls, chert, and carbonates. Ground drainage (piping or tunnel erosion, combined with chambering) and subsequent in situ gypsum dissolution are the processes proposed to have produced the cavities [START_REF] Pozo | Geología del sistema de yacimientos de mamíferos miocenos del Cerro de los Batallones, Cuenca de Madrid[END_REF]. Fossil vertebrates occur in green clays, which include carbonate, and, but less frequently, fragments of chert that fill the holes.

These cavities acted as natural traps and according to the distribution of fossils in the infilling sediments, two different phases can be distinguished in some of the localities.

The upper part of the cavity infillings shows a faunal composition in which herbivores predominate while the lower parts are characterized by a high abundance of carnivore remains (up to 60% of the association). In localities where the excavations are more advanced there are several metres of sterile sediments between these two fossiliferous levels. Therefore, within each locality different depositional processes may have affected the infilling of the holes.

The Hispanomys material studied comes from four different localities: Batallones 1, Batallones 3, Batallones 5, and Batallones 10 (Appendix 1). The material from the first two localities (BAT 1 and BAT 3) originates from the lower levels with high abundance of carnivore remains, whereas that from the other two (BAT 5 and BAT 10) is from the upper levels in which herbivore remains predominate.

MATERIAL AND METHODS

The systematic study presented below is based on the examination of original specimens in the MNCN, UU, IPS, FSL collections (see below), and data from the literature. We examined the following: original teeth of Hispanomys bijugatus (Mein & Freudenthal, 1971a) and H. decedens [START_REF] Schaub | Die Hamsterartigen Nagetiere des Tertiärs und ihre lebenden verwandten[END_REF] from La Grive-Saint-Alban (Isère, France), H. mediterraneus [START_REF] Aguilar | Contributions à l'étude des Micromammifères du gisement Miocène supérieur de Montredon (Hérault) 2-Les rongeurs[END_REF] from the French localities of Montredon (Hérault, France), Soblay (Ain, France) and Dionay (Isère), H. aguirrei [START_REF] Martínez | La microfauna (Rodentia, Insecta, Lagomorpha y Reptilia) de las fissuras del Mioceno medio de Escobosa de Calatañazor (Soria, España)[END_REF][START_REF] Martínez | La microfauna (Rodentia, Insecta, Lagomorpha y Reptilia) de las fissuras del Mioceno medio de Escobosa de Calatañazor (Soria, España)[END_REF] from Escobosa (Soria, Spain), H. daamsi [START_REF] Agustí | Rodents, insectivores and chiropterans (Mammalia) from the late Aragonian of Can Missert (Middle Miocene, Vallès-Penedès Basin, Spain)[END_REF] from Can Missert (Barcelona, Spain), H. dispectus Agustí, 1980a from Hostalets de Pierola and Castell de Barbera (Barcelona), H. lavocati [START_REF] Freudenthal | On the mammalian fauna of the Hipparion beds in the Calatayud-Teruel basin (province of Zaragoza, Spain) Part I: The genera Cricetodon and Ruscinomys (Rodentia)[END_REF] from Hostalets de Pierola (Barcelona), H. aragonensis [START_REF] Freudenthal | On the mammalian fauna of the Hipparion beds in the Calatayud-Teruel basin (province of Zaragoza, Spain) Part I: The genera Cricetodon and Ruscinomys (Rodentia)[END_REF] from Pedregueras 2A (Zaragoza, Spain), H. nombrevillae [START_REF] Freudenthal | On the mammalian fauna of the Hipparion beds in the Calatayud-Teruel basin (province of Zaragoza, Spain) Part I: The genera Cricetodon and Ruscinomys (Rodentia)[END_REF] from Molina de Aragón (Guadalajara, Spain), H. peralensis van de [START_REF] Van De Weerd | Rodent fauna of the Mio-Pliocene continental sediments of the Teruel-Alfambra region, Spain. Utrecht micropaleontological bulletins[END_REF] from Peralejos 4, Peralejos C, Peralejos D, Masía del Barbo 2A and Masía del Barbo 2B (Teruel, Spain), H. thaleri [START_REF] Hartenberger | Les Cricetidae (Rodentia) de Can Llobateres (Néogène d'Espagne)[END_REF] from Can Llobateres (Barcelona), H. freudenthali van de Weerd, 1976 from Puente Minero (Teruel), and H. adroveri Agustí, 1986 from Casa del Acero (Murcia, Spain).

The material from the Batallones localities includes cranial, postcranial and dental remains. The present work focuses on the latter; the descriptions and analysis of the non-dental remains will be included in a separate article. The teeth are described and have been compared with those of all known species of Hispanomys. Measurements of the occlusal surface of the teeth (maximum length and maximum width) have been taken following the method of van de Weerd (1976) for all dental e1ements except for the second upper molars, for which the maximum length has been taken parallel to the labial side of the tooth.

Measurements were obtained with a Nikon digital counter CM-6S measuring device. The statistical calculations and analyses of variance (ANOVA) have been carried out with SPSS v. 15.0 (SPSS, 2006). Tests of normality and homogeneity of variance were performed with SPSS before the Analyses of the Variance. The degree of reduction of the third molars was calculated using the (mean LM1)/(mean LM3) and (mean Lm1)/(mean Lm3) ratios, which is a classic method for evaluating the degree of reduction of the third molars. By using the length of the total tooth row, inaccuracy may occur because there is no agreement on how the M2 should be oriented for measurement. This is especially important given that some of the ratios are calculated based on data from the literature, in which the way of measuring the M2 was not specified.

For Hispanomys samples whose variance is known, the standard error of the ratio (SER) has been calculated using the Delta approximation (sensu Ratio technique in SPSS). The formula used is: in which Var is the variance, r the coefficient of correlation between the length of the first and third molars and sd is the standard deviation. The coefficient of correlation, of all the Hispanomys samples included in table 2 is 0.748 for the upper molars and 0.760 for the lower ones.

Throughout the article, we use the local zones of [START_REF] Daams | Stratigraphy and sedimentology of the Aragonian (Early to Middle Miocene) in its type area (North-Central Spain)[END_REF] for some Upper Aragonian and Lower Vallesian localities and the local subzones of van [START_REF] Van Dam | The Upper Miocene Mammal record from the Teruel-Alfambra region (Spain). The MN system and continental stage/age concepts discussed[END_REF] for some Upper Vallesian localities.

First, second, and third lower molars are designated as m1, m2, and m3 respectively and first, second, and third upper molars as M1, M2, and M3. The terminology used in the tooth descriptions follows the rodent dental terminology of [START_REF] Freudenthal | The genus Pseudocricetodon (Cricetidae, Mammalia) in the Upper Oligocene of the province of Teruel (Spain)[END_REF] with some adjustments (see Fig. 2). van de Weerd (1976) described various morphotypes: m1, m2, and m3 with a welldeveloped anterolophid (A, D, F), m1 and m3 with a small and hanging anterolophid (B, G), and m1, m2, and m3 without anterolophid (C, E, H). All these morphotypes have been recognized in the samples of Hispanomys from Batallones. In addition, a third morphotype for the m2 occurs (E'= short and hanging anterolophid) and has been added to the categorization. To describe the relative length of the mesolophs and mesolophids three categories have been used: short, when the mesoloph(id) is shorter than half of the mesosinus(id); medium, when it is longer than half of the mesosinus(id); and long when it is as long as the mesosinus(id). 

Institutional

(Figs 3, 4)

Chresonymy: Cricetidae indet. Morales et al., 1992: 80;Cricetidae indet. Morales et al., 2000: 186;Hispanomys sp. Morales et al., 2004:140;Hispanomys sp. Morales et al., 2008:76 Hypodigm: fragmentary skulls with complete maxillae: BAT3'07-728; BAT3M'08-31; complete maxillae: BAT1'03-D3a; BAT10'07-F4-9-a; BAT10'07-G4-60, BAT3M'06-5; BATM 4227-6a; BAT3M'08-30; BAT10'08 F3-4; maxillary fragments: BAT10'07-G3-23a, with M1; BAT10'07-G3-23a, with M2-M3; BAT10'07-G3-23b, with M1; BAT10'07-G3-23b, with M3; BATM 4227-6b, with M2; BATM 4227-6b, with M3; BAT10'08G4-50, with M1; BAT3M'08-33, with M2-M3; M1: BAT1M'02-E5-1;

Other localities: Batallones 1, Batallones 3, Batallones 5 (Madrid, Spain).

Diagnosis: Hispanomys species of medium size, with high values of the (mean LM1)/(mean LM3) and (mean Lm1)/(mean Lm3) ratios; upper molars lacking cingula on the labial valleys as well as mesoloph, four or five-rooted M1; M1, and M2 with almost complete ectolophs, M3 relatively small; lower molars lacking cingula on the lingual valleys, either absent or short mesolophids, and long, short or absent anterolophid.

Differential diagnosis:

Differing from Hispanomys castelnovi, H. decedens, H. bijugatus, H. aguirrei, H. daamsi, H. dispectus, H. lavocati, H. aragonensis, and H. baixasi in having four or five rooted M1; differing from H. castelnovi, H. decedens, H. bijugatus, H. aguirrei, H. daamsi, H. dispectus, H. lavocati, H. aragonensis, and H. baixasi castelnovi,H. decedens,H. bijugatus,H. aguirrei,H. daamsi,H. dispectus,H. lavocati,H. thaleri,H. aragonensis,H. peralensis,and H. baixasi in having larger LM3/LM1 ratio;differing from Hispanomys castelnovi,H. decedens,H. bijugatus,H. aguirrei,H. daamsi,H. dispectus,H. lavocati,H. nombrevillae,H. thaleri,H. aragonensis,H. mediterraneus,and H. baixasi (BATALLONES 10) M1: These teeth show a pronounced groove between the two lobes of the anterocone.

The anterolophule joins the lingual lobe of the anterocone with the protocone. The protosinus is partially closed by a low ridge (BAT10'07-G4-60), by a protostyle (as in BAT10'07 G3-23a, and BAT10'07-G3-23b; Fig. 4B,4C) or is open (as in BAT10'08 G4-50, BAT10'07-F4-9; Fig. 4I). The anterior ectoloph is well developed; it is as high as the anterocone, and reaches the anterior wall of the paracone closing the anterosinus.

The forward paracone spur is usually well developed but it can be small (e.g., BAT10'07 G3-23b). The protolophule is very wide even in molars with moderate wear (BAT1M'02-E5-1; Fig. 4E). It is directed anterolabially and it can be very oblique (at an angle of about 30º with respect to the longitudinal axis of the tooth) or less so, depending on the wear. The long and strong backward paracone spur connects to a more labially located branch (posterior ectoloph), which arises from the anterior wall of the metacone, closing the mesosinus. This backward paracone spur is generally almost longitudinal, but it can be oriented posterolabially at an angle of about 45-55º with respect to the protolophule (e.g., BAT1M'02-E5-1, BAT1M'02-D7-2, Fig. 4E,4F). All specimens lack the mesoloph. The entoloph narrows at the end of the anterior arm of the hypocone. The sinus is slightly directed backwards and it is generally open. Very short labial and lingual posterolophs can be present, but they disappear in early stages of wear. These teeth have four roots.

M2:

The outline of these teeth in occlusal view is sub-rectangular, longer than wide, with the posterior part somewhat rounded and narrower than the anterior one. All teeth have the anterior ectoloph well developed and connected to the anterior wall of the paracone, closing the anterosinus. The paracone spur is long and strong, reaching a small anterior ridge of the metacone (posterior ectoloph) to close off the mesosinus. All teeth have the mesosinus larger than the anterosinus. The mesoloph is lacking. The oblique protolophule is directed anterolingually, forming an angle of about 60º with respect to the backward paracone spur. In strongly worn teeth (e.g., BAT10'07-G4-60), this angle is more than 90º. With wear the posteroloph completely disappears and so does the posterosinus. In these teeth, the sinus is very large. There are neither lingual ridges nor entostyle closing the sinus. These teeth have four roots.

M3:

The outline of these teeth in occlusal view is rounded, longer than wide, with its posterior part much narrower than the anterior one. The anteroloph is long and nearly reaches the paracone; thus the anterosinus is almost completely closed. The anterosinus is smaller than the mesosinus. Anterior ectoloph and forward paracone spur are lacking.

The protolophule is slightly oblique. These teeth have no posteroloph. The posterior ectoloph joins the metacone with the posterior side of the paracone closing the mesosinus. The sinus is short and directed anteriorly. These teeth have three roots. The M3 of H. moralesi sp. nov. are relatively small, as shown by the very high value of the (mean LM1)/(mean LM3) ratio (Table 2). m1: The occlusal outline of these teeth is sub-rectangular, longer than wide, with the anterior part somewhat rounded and narrower than the posterior one. The labial anterolophid is usually long and prominent reaching the anterior side of the protoconid and closing the protosinusid (e.g. BAT10'07-E3-4, BAT10'08-G4-49, BAT10'08-F3-9, BAT10'08-F3-12), although it can be very short (as in BAT10'07-G4-58; Fig. 3F). The metalophulid joins with the posterior wall of the anteroconid; it is directed anterolabially like the hypolophulid. Only one specimen (BAT10'07-G4-58) shows a short, but well-defined, mesolophid, which ends free. The remaining teeth do not show a true mesolophid: they merely show a slight inflation at the end of the posterior arm of the protoconid. The mesosinusid is entirely open. The sinusid is directed anterolingually; it is generally closed by a low ridge of which the anterior part can bear an entostylid. The posterosinusid is open. The posterolophid is long, but does not reach the posterior wall of the entoconid. These teeth are two-rooted. m2: These teeth are rectangular in shape, though they are anteriorly and posteriorly rounded. They show a prominent labial anterolophid that reaches the anterolabial side of the protoconid. The protosinusid is well developed. The metalophulid and the hypolophulid are directed anterolabially. The mesosinusid is open. A true mesolophid is usually lacking, in which case the posterior arm of the protoconid appears somewhat inflated at its end. However, one specimen (BAT10'07-G4-58) shows a short and free mesolophid. The posterolophid is long and does not reach the posterior side of the entoconid. The teeth are three-rooted.

m3:

The occlusal outline of these teeth is triangular, longer than wide, with the posterior part rounded and much narrower than the anterior part. The labial anterolophid is either small and hanging or well developed and connected to the anterior wall of the protoconid, closing the protosinusid. The mesolophid is short and free (e.g. BAT10M'07-H4-15; Fig. 3C), very small (case of BAT10'07-G4-58, which have merely the end of the posterior arm of the protoconid somewhat inflated), or even absent (e.g., BAT10'07-G4-36). The posterosinusid and mesosinusid are open. The nearly transverse sinusid is usually closed by a low ridge, which may bear an entostyle.

The posterolophid is short and a labial posterosinusid is very weak or lacking. These teeth are two-rooted.

MATERIAL FROM OTHER LOCALITIES

The material from the other Batallones localities shows a similar morphometry (Fig. 5).

However, there are small morphological differences between the type-material and that from the remaining localities (Tables 3 and4) discussed below.

Batallones 1 locality: The m1 from locality 1 belong to three different morphotypes (sensu van de Weerd, 1976): (A) long, (B) small and (C) without anterolophid. Some specimens have a short and rounded posterolophid. Four specimens have a true mesolophid, which is short and either ends free (BAT1M'02-D7-12, BAT1'01-D4-18; Fig. 3A) or connects to the posterior wall of the metaconid (BAT1'05-E8-15, BAT1'03-F4-30). The m2 from this locality have a long (e.g., BAT1'03F6-60; Fig. 3J), short and hanging (e.g., BAT1'03-F6-79a, BAT1'03-F6-79b) or absent (e.g., BAT1M'02- E5-22) anterolophid. The mesolophid is either long, joining the posterior wall of the metaconid (BAT1M'05-E3-23, BAT1M'04-D6-19), short and free (e. g., BAT1M'02-E5-22, BAT1M'02-D7-20; Fig. 3B) or absent (e.g., BAT1M'03-F5-26, BAT1M'03-F5-27).

With regard to the upper molars, the M1 from this locality have four (as BAT1M'03-D3-4), "four and half" (e.g., BAT1M'02-E5-1) or five (BAT1M 4227-6a) roots. Except for the specimen BAT1M'02-D7-7 (Fig. 4G), all M2 have both the anterior ectoloph and the forward paracone spur well developed.

Batallones 3 locality: Most of the m1 of Hispanomys moralesi sp. nov. from this locality lack the anterolophid and the remaining specimens have it short and "hanging" (at about mid-crown height). In addition, more than half of the m1 have a short and rounded posterolophid. The mesolophid can be long (connected to the posterior wall of the metaconid, e.g., BAT3M'08-32), short and free (BAT3M'08-41), or absent. Except for specimen BAT3M'08-42, which has a long anterolophid, the remaining m2 from this locality have a small and "hanging" anterolophid. As for the m1, the mesolophid on the m2 can be long, short, or absent. None of the m3 has an anterolophid and most of them have a short and free mesolophid. With regard to the upper molars, all M1 have five roots.

Batallones 5 locality: Only two m2, one M1 and one M2 have been recovered from this locality. One of the m2 lacks the anterolophid whereas the other one has it short and hanging; they both have a short and free mesolophid. The M1 has five roots.

COMPARISONS COMPARISON WITH HISPANOMYS CASTELNOVI AGUILAR, CALVET & MICHAUX, 1994

This species was erected on the basis of several isolated cheek teeth from the MN6 locality of Castelnou 6 (Pyrénées-orientales, France). It is less evolved than Hispanomys moralesi sp. nov. in having a four-rooted M1. In addition, the M1 and M2 of H. castelnovi show the ectolophs less developed than those of H. moralesi sp. nov. Also, the third upper and lower molars of H. castelnovi are less reduced than those of H. moralesi sp. nov. from Batallones; therefore the value of the (mean LM1)/(mean LM3) ratio, as well as that of (mean Lm1)/(mean Lm3), is lower for the former species than for the latter (Table 2). However, H. castelnovi is known from a few teeth only.

Therefore, these ratios could change as more material is collected. With regard to the lower molars, all of those of H. castelnovi have the labial anterolophid developed, whereas it is lacking in some of those of H. moralesi sp. nov. [START_REF] Schaub | Die Hamsterartigen Nagetiere des Tertiärs und ihre lebenden verwandten[END_REF] The holotype of this species was recovered from a MN7/8 unnamed fissure-filling of La Grive-Saint-Alban. [START_REF] Alba | Los vertebrados fósiles del Abocador de Can Mata (els Hostalets de Pierola, l'Anoia, Cataluña)[END_REF] and [START_REF] Vilar | The rodent assemblages from the Late Aragonian and the Vallesian (Middle to Late Miocene) of the Vallès-Penedès basin[END_REF] COMPARISON WITH HISPANOMYS BIJUGATUS (MEIN & FREUDENTHAL, 1971a) The holotype of Hispanomys bijugatus was found at the MN8 locality of La Grive-Saint-Alban (Carrière Lechartier, fissure L3) [START_REF] Mein | Sur l'âge relatif des différents dépôts karstiques miocènes de La Grive-Saint-Alban (Isère)[END_REF].

COMPARISON WITH HISPANOMYS DECEDENS

Additional material has also been recovered from the fissure L5 of the same locality (Mein & Freudenthal, 1971a;[START_REF] Mein | Sur l'âge relatif des différents dépôts karstiques miocènes de La Grive-Saint-Alban (Isère)[END_REF] as well as from the French localities of Lo Fournas 5, Pyrénées-orientales [START_REF] Aguilar | A succession of Miocene rodent assemblages from fissure fillings in southern France, palaeoenvironmental interpretation and comparison with Spain[END_REF] and Jujurieux, Ain [START_REF] Mein | The late Miocene small mammal succession from France, with emphasis on the Rhone Valley localities[END_REF], which are both MN9 [START_REF] Montuire | Late Miocene-Early Pliocene temperature estimates in Europe using rodents[END_REF][START_REF] Mein | The late Miocene small mammal succession from France, with emphasis on the Rhone Valley localities[END_REF]. This species is larger than Hispanomys moralesi sp. nov. and its third lower and upper molars are not reduced as in the latter species (Table 2). The M1 of H. bijugatus are four-rooted whereas those of H. moralesi sp. nov. are five or four-rooted. In 2).

COMPARISON WITH HISPANOMYS DAAMSI AGUSTÍ, CASANOVAS-VILAR & FURIÓ, 2005

This species was erected on the basis of several teeth recovered from the late Aragonian (MN8) locality of Can Missert [START_REF] Agustí | Rodents, insectivores and chiropterans (Mammalia) from the late Aragonian of Can Missert (Middle Miocene, Vallès-Penedès Basin, Spain)[END_REF]. Further material of this taxon has been recently reported from various MN7/8 localities at Hostalets de Pierola [START_REF] Alba | Los vertebrados fósiles del Abocador de Can Mata (els Hostalets de Pierola, l'Anoia, Cataluña)[END_REF][START_REF] Vilar | The rodent assemblages from the Late Aragonian and the Vallesian (Middle to Late Miocene) of the Vallès-Penedès basin[END_REF].

The cheek teeth of Hispanomys daamsi are generally larger than those of H. moralesi sp. nov. This species has a four-rooted M1 whereas the M1 of H. moralesi sp. nov. have four or five roots. The M1 and M2 of H. daamsi show small cingula at the base of the labial valleys whereas they are lacking in H. moralesi sp. nov. Most of the M3 of H. daamsi show a small posteroloph that is lacking in all equivalent teeth of H. moralesi sp. nov. Half the m3 of H. daamsi have a well-developed mesolophid. In contrast, the mesolophid, when present, is very short in H. moralesi sp. nov. In addition, the m3 and M3 of H. daamsi are very large compared to their m1 and M1, respectively, as shown by the quite low values of the (mean Lm1)/(mean Lm3) and (mean LM1)/(mean LM3) ratios (Table 2). In contrast H. moralesi sp. nov. has both the m3 and M3 very reduced.

COMPARISON WITH HISPANOMYS DISPECTUS AGUSTÍ, 1980a

The holotype of Hispanomys dispectus was recovered from a low level (MN8) of the Hostalets de Pierola locality. Additional material of this species has also been recovered from the Vallès Penedès (Barcelona) at the sites of Hostalets de Pierola (upper levels, MN9), Can Feliu (MN7/8), Castell de Barbera (MN8), and Creu Conill 22 and 20 (MN9) as well as from the Ampurdá (Gerona, Spain) at the MN9 locality of La Bisbal II (Agustí, 1980[START_REF] Agustí | Roedores miomorfos del Neógeno de Cataluña[END_REF][START_REF] Gibert | Nuevos datos sobre la bioestratigrafía del Ampurdan[END_REF][START_REF] Casanovas-Vilar | Rodents, insectivores and paleoenvironment associated to the first-appearing Hipparionine horses in the Vallès-Penedès Basin (Northeastern Spain)[END_REF].

Hispanomys dispectus differs from H. moralesi sp. nov. in having four-rooted M1, labial valleys surrounded by low cingula on the upper molars, and quite welldeveloped mesolophs in some specimens, which are absent on the upper molars of H. moralesi sp. nov. The value of the (mean LM1)/(mean LM3) ratio of the teeth of H. dispectus is lower than that calculated for H. moralesi sp. nov. The lower molars of H. dispectus always show a labial anterolophid whereas it is absent on some specimens of H. moralesi sp. nov. In addition, some m3 of H. dispectus have a well-developed mesolophid, which is very short or even absent in H. moralesi sp. nov. Finally, H. dispectus has less reduced m3 and M3 than H. moralesi sp. nov. (Table 2).

COMPARISON WITH HISPANOMYS LAVOCATI [START_REF] Freudenthal | On the mammalian fauna of the Hipparion beds in the Calatayud-Teruel basin (province of Zaragoza, Spain) Part I: The genera Cricetodon and Ruscinomys (Rodentia)[END_REF] The holotype of this taxon was found at the lowest levels (MN8) of the Hostalets de Pierola locality. Additional material of this taxon has also been recovered in the coeval locality of Sant Quirze, Barcelona (Agustí, 1977b) [START_REF] Freudenthal | On the mammalian fauna of the Hipparion beds in the Calatayud-Teruel basin (province of Zaragoza, Spain) Part I: The genera Cricetodon and Ruscinomys (Rodentia)[END_REF] The holotype of Hispanomys nombrevillae was recovered from the MN9 (H) site of Nombrevilla. Additional material of this species has been recovered from a coeval locality near Molina de Aragón [START_REF] Andueza | Rodents and lagomorphs from a lower Vallesian fissure filling near Molina de Aragon (prov. Guadalajara, Spain)[END_REF].

The cheek teeth of Hispanomys nombrevillae are within the size range of those of H. moralesi sp. nov. However, there are a number of important differences that distinguish the two taxa. The M1 and M2 of H. nombrevillae have low labial cingula surrounding the valleys; these cingula are absent in the upper molars of H. moralesi sp. nov. In some specimens, the backward paracone spur does not close the mesosinus as is in the case in H. moralesi sp. nov. The M3 of H. nombrevillae have the ectolophs better developed than those of H. moralesi sp. nov. With regard to the lower molars, most of those of H. nombrevillae show a strong labial anterolophid (morphotype A sensu van de Weerd, 1976), whereas it is absent in some specimens of H. moralesi sp. nov.

According to [START_REF] Freudenthal | On the mammalian fauna of the Hipparion beds in the Calatayud-Teruel basin (province of Zaragoza, Spain) Part I: The genera Cricetodon and Ruscinomys (Rodentia)[END_REF], a low cingular ridge between the anteroconid and the protoconid is present in a number of m1s in the type material of H. nombrevillae. This description could be interpreted to mean that the labial anterolophid was only present in several specimens from Nombrevilla. However, after studying the material, we consider that this structure, sensu van de [START_REF] Van De Weerd | Rodent fauna of the Mio-Pliocene continental sediments of the Teruel-Alfambra region, Spain. Utrecht micropaleontological bulletins[END_REF], is always present in this sample, as well as in that from Molina de Aragón.

Another difference is that the m2 of H. nombrevillae have two roots instead of three as in H. moralesi sp. nov.

COMPARISON WITH HISPANOMYS THALERI [START_REF] Hartenberger | Les Cricetidae (Rodentia) de Can Llobateres (Néogène d'Espagne)[END_REF] Hartenberger (1965) erected the new species Ruscinomys thaleri on the basis of cheek teeth from the MN9 (I) locality of Can Llobateres. This species has also been recovered from the MN9 localities of Rubí-Terrassa-6E, Can Ponsic, and Riu Ripoll (Barcelona), and the MN10 localities of C. Casablanques, Camí de Can Tarumbot-2, Rubí-Terrassa-7, Viladecavalls, Torrent de Febulines, Trinxera Sur Autopista II, Trinxera Nord Autopista II, and Can Jofresa (Barcelona) [START_REF] Agustí | Roedores miomorfos del Neógeno de Cataluña[END_REF][START_REF] Agustí | Roedores e insectívoros (Mammalia) del Mioceno Superior de Can Jofresa y Can Perellada (Vallès-Penedès, Cataluña)[END_REF][START_REF] Agustí | The Vallesian mammal succession in the Vallés-Penedés basin (northeast Spain): paleomagnetic calibration and correlation with global events[END_REF].

The M1 of Hispanomys thaleri have four roots whereas those of H. moralesi sp. nov. are four or five-rooted. In addition, even if only few upper molars of H. thaleri show a small enamel-coated valley, none of H. moralesi sp. nov. has it. Furthermore, the M3 of H. thaleri are noticeably larger than those of H. moralesi sp. nov. (Table 2).

All lower molars of H. thaleri show a strong labial anterolophid closing the anterosinusid, whereas it is lacking in some specimens of H. moralesi sp. nov. Finally, the m3 of H. thaleri are clearly larger than those of H. moralesi sp. nov.

COMPARISON WITH HISPANOMYS ARAGONENSIS [START_REF] Freudenthal | On the mammalian fauna of the Hipparion beds in the Calatayud-Teruel basin (province of Zaragoza, Spain) Part I: The genera Cricetodon and Ruscinomys (Rodentia)[END_REF] The holotype of Hispanomys aragonensis was found at the MN9 (I) locality of Pedregueras 2C (Zaragoza). Additional material was recovered from the MN9 (I) localities of Pedregueras 1A and 2A [START_REF] Freudenthal | On the mammalian fauna of the Hipparion beds in the Calatayud-Teruel basin (province of Zaragoza, Spain) Part I: The genera Cricetodon and Ruscinomys (Rodentia)[END_REF]. Two teeth of this species have been also reported from the MN9 (H) locality of Los Valles de Fuentidueña, Segovia, Spain (Agustí, 1978: 139).

The M1 of Hispanomys aragonensis are four-rooted, usually have a protostyle and the ectolophs are lower than the paracone and the metacone. In addition, some of them have a small enamel-coated valley. In contrast, the M1 of H. moralesi sp. nov. are four or five-rooted, have rarely a protostyle, and lack the enamel-coated valley. Some of the M2 of H. aragonensis also have this enamel-coated valley, which is always absent in the M2 of H. moralesi sp. nov. The M3 of H. aragonensis usually have a distinct posteroloph and a posterosinus, whereas in H. moralesi sp. nov. the posteroloph is indistinct and consequently the posterosinus is absent. Furthermore, some M3 of H. aragonensis have a mesoloph that is absent in H. moralesi sp. nov. With regard to the lower molars, some m1 of H. aragonensis show two short mesolophids whereas there is only one in the m1 of H. moralesi sp. nov. [START_REF] Aguilar | Contributions à l'étude des Micromammifères du gisement Miocène supérieur de Montredon (Hérault) 2-Les rongeurs[END_REF][START_REF] Aguilar | Contributions à l'étude des Micromammifères du gisement Miocène supérieur de Montredon (Hérault) 2-Les rongeurs[END_REF] erected this species on the basis of isolated cheek teeth from the Upper Miocene (MN10) site of Montredon. Additional material of this species has been recovered from the French Upper Vallesian localities of Lo Fournas 7, Soblay and Dionay [START_REF] Aguilar | A succession of Miocene rodent assemblages from fissure fillings in southern France, palaeoenvironmental interpretation and comparison with Spain[END_REF][START_REF] Mein | The late Miocene small mammal succession from France, with emphasis on the Rhone Valley localities[END_REF]. Furthermore, H. cf. mediterraneus has been mentioned at the coeval localities of Ambérieu 1 and 2 (Ain) [START_REF] Mein | The late Miocene small mammal succession from France, with emphasis on the Rhone Valley localities[END_REF].

COMPARISON WITH HISPANOMYS MEDITERRANEUS

One of the m1 of Hispanomys mediterraneus has a double metalophulid whereas it is absent in all the m1 of H. moralesi sp. nov. With respect to the m3, those of H. mediterraneus are larger than those of H. moralesi sp. nov. and they show a short, but distinct, mesolophid, which is absent on some m3 of H. moralesi sp. nov. In addition, H. mediterraneus has larger M1 than H. moralesi sp. nov. and some of its M3 show a distinct posteroloph, which is always lacking on the M3 of H. moralesi sp. nov. Mein (1979: 916) mentioned the presence of H. peralensis from the lower MN10 site of Freiria de Rio Maior, Portugal. Freudenthal, Lacomba & Martín-Suárez (1991: 11) pointed out that the material from the MN11 locality of Tortajada A (Teruel), described as H. freudenthali by van de [START_REF] Van De Weerd | Rodent fauna of the Mio-Pliocene continental sediments of the Teruel-Alfambra region, Spain. Utrecht micropaleontological bulletins[END_REF], as well as that from the MN11 localities of Crevillente 1, 3 and 4 (Alicante, Spain) designated by de Bruijn et al. (1975: 297) as Hispanomys sp. A, also correspond to H. peralensis. More material of H. peralensis from this area has been recovered from the localities Crevillente 2 and Crevillente 4B [START_REF] Freudenthal | The Cricetidae (Mammalia, Rodentia) from the Late Miocene of Crevillente (prov. Alicante, Spain)[END_REF]. Alcalá et al. (2005: 201, Basin, Spain [START_REF] Van Dam | Late Miocene and Pliocene small mammals from the Calatayud Basin (Central Spain)[END_REF]. On the basis of very poor material (two isolated teeth and three fragments) [START_REF] Calvo | El Mioceno superior continental del Prebético Externo: Evolución del Estrecho Nordbético[END_REF] recognized H. cf. peralensis at the MN10 locality of Hijar-1, Albacete, Spain. H. cf. peralensis has also been mentioned at the MN11 site of Lobrieu, Vaucluse, France [START_REF] Mein | The late Miocene small mammal succession from France, with emphasis on the Rhone Valley localities[END_REF].

The possibility that the material from several localities determined as Hispanomys peralensis could include more than one species has been suggested by some authors (van de [START_REF] Van De Weerd | Rodent fauna of the Mio-Pliocene continental sediments of the Teruel-Alfambra region, Spain. Utrecht micropaleontological bulletins[END_REF][START_REF] Van Dam | The small mammals from the Upper Miocene of the Teruel-Alfambra region (Spain): paleobiology and paleoclimatic reconstructions[END_REF][START_REF] Freudenthal | The Cricetidae (Mammalia, Rodentia) from the Late Miocene of Crevillente (prov. Alicante, Spain)[END_REF]. [START_REF] Van De Weerd | Rodent fauna of the Mio-Pliocene continental sediments of the Teruel-Alfambra region, Spain. Utrecht micropaleontological bulletins[END_REF] noticed bimodality in the size distribution of the m3 of H. peralensis from Peralejos 4 and Masía del Barbo A and B, which made him think that two species may be present in these localities as suggested by Freudenthal (1966: 308-310) for Masía del Barbo.

However, neither the morphology nor the size of the other dental elements allowed him to recognize two different taxa either at Masía del Barbo or at Peralejos 4. Therefore, he identified the largest m3 as H. cf. peralensis and the remaining specimens as belonging to H. peralensis (due to their close resemblance with the types of this latter species).

Van [START_REF] Van Dam | The small mammals from the Upper Miocene of the Teruel-Alfambra region (Spain): paleobiology and paleoclimatic reconstructions[END_REF] favoured the co-occurrence of two species in these localities. Applying normality and "range tests" to van de Weerd's material and the new material, he noticed the presence of bimodality in the size distribution, not only in the m3, but also in the M2 and M3. No bimodality was evidenced for the M1, m1, and m2. Interestingly, van Dam (1997) excluded the group of small specimens from H. peralensis and assigned them to H. aff. peralensis, contra van de [START_REF] Van De Weerd | Rodent fauna of the Mio-Pliocene continental sediments of the Teruel-Alfambra region, Spain. Utrecht micropaleontological bulletins[END_REF], who considered them as H. peralensis, and the large ones as H. cf. peralensis.

The type material of Hispanomys peralensis from Peralejos C shows a stronger groove on the upper incisors than H. moralesi sp. nov. Some of the m1 of Hispanomys moralesi sp. nov. have a better-developed mesolophid than those of H. peralensis, even dividing the mesosinus by connecting to the posterior wall of the metaconid. In addition all m1 of H. peralensis have a well-developed anterolophid. In contrast, only about half of the m1 of H. moralesi have a long anterolophid whereas it is short or absent in the remaining specimens (Table 3). All m2 of H. peralensis, but one specimen (PERC 316), have a long anterolophid. Specimen number PERC 316 was classified by [START_REF] Van De Weerd | Rodent fauna of the Mio-Pliocene continental sediments of the Teruel-Alfambra region, Spain. Utrecht micropaleontological bulletins[END_REF] as type E (without anterolophid). Actually, this tooth has an anterolophid, but it is low and less developed than in the remaining specimens. We include this specimen in a new category (Table 3): type E' (low and short anterolophid). In contrast, the m2 of H. moralesi sp. nov. does not show only two morphotypes, but three (long, short and absent anterolophid). All m3 of H. peralensis from Peralejos C have a well-developed anterolophid, except for the specimen number PERC 328, which lacks this ridge. In contrast, in H. moralesi sp. nov. the anterolophid, when present, is less developed.

Regarding the upper molars, some of the M1 and M2 of H. peralensis show a weak labial cingulum whereas it is absent in all M1 and M2 of H. moralesi sp. nov. In addition, all M1 of H. peralensis from Peralejos C are five rooted, whereas those of H. moralesi sp. nov. have four or five roots. The M3 of H. peralensis are less reduced than those of H. moralesi sp. nov. (Table 2, Fig. 6). They have a very short anteroloph, a short, but well-marked posteroloph, a posterosinus, an ectoloph arising from the metalophule, and the neo-entoloph that, when interrupted, results in the conection of the sinus with the mesosinus. In contrast, the M3 of H. moralesi sp. nov. have a long anteroloph, neither the posteroloph nor the posterosinus are present, neo-entoloph is not interrupted and the ectoloph arises from the metacone.

COMPARISON WITH HISPANOMYS BAIXASI AGUILAR, MICHAUX & LAZZARI, 2007

This species was erected recently on the basis of mandibles, maxillae, and numerous isolated cheek teeth from the Turolian locality of Lo Fournas 16-M. Further material of the species has been recovered at the coeval localities of Lo Fournas 6, Castelnou 1, and Castelnou 3 [START_REF] Aguilar | Lo Fournas 16-M (Miocène supérieur) et Lo Fournas 16-P (Pliocène moyen), deux nouvelles localités karstiques à Baixas[END_REF]. All m1 of Hispanomys baixasi have a labial anterolophid whereas it is present in less than 75% of the m1 of H. moralesi sp. nov. A few m1 of H. baixasi show a double metalophulid, which is absent in all m1 of H. moralesi sp. nov. All m2 of H. baixasi show a short but distinct mesolophid, a structure which is absent in some m2 of H. moralesi sp. nov. In addition, the m3 of H. baixasi are less reduced than those of H. moralesi sp. nov. With regard to the upper molars, they have less-developed ectolophs than H. moralesi sp. nov. Besides, the M1 of H. baixasi are four-rooted whereas those of H. moralesi sp. nov. have four or five roots. [START_REF] Van De Weerd | Rodent fauna of the Mio-Pliocene continental sediments of the Teruel-Alfambra region, Spain. Utrecht micropaleontological bulletins[END_REF] The validity of the species Hispanomys freudenthali from the MN12 locality of Masada del Valle 2 (Teruel-Alfambra region) was discussed by [START_REF] Freudenthal | The Cricetidae (Mammalia, Rodentia) from the Late Miocene of Crevillente (prov. Alicante, Spain)[END_REF].

COMPARISONS WITH HISPANOMYS FREUDENTHALI

According to these authors, the holotype of this species (MDV2-1241), an M1 housed in the UU collections, can be distinguished neither by morphology nor by size from an M1 of Ruscinomys schaubi [START_REF] Villalta | Un nouveau Ruscinomys du Pontien Espagnol et sa position systématique[END_REF]. Consequently, according to [START_REF] Freudenthal | The Cricetidae (Mammalia, Rodentia) from the Late Miocene of Crevillente (prov. Alicante, Spain)[END_REF], the nominal taxon H. freudenthali should be considered a junior synonym of R. schaubi. [START_REF] Freudenthal | The Cricetidae (Mammalia, Rodentia) from the Late Miocene of Crevillente (prov. Alicante, Spain)[END_REF] pointed out that the specimen MDV2-1212, one m2, should also be attributed to R. schaubi. Agustí (1980a) considered that H. freudenthali should be assigned to the genus Ruscinomys. According to [START_REF] Freudenthal | The Cricetidae (Mammalia, Rodentia) from the Late Miocene of Crevillente (prov. Alicante, Spain)[END_REF], the specimen (MDV2-1217), one m2, together with some m3 from the same locality would pertain in fact to H. adroveri. The remaining material considered to belong to H. freudenthali by van de Weerd (1976) should be allocated to a new species, to which would also belong, the material from the MN11 localities of Los Aguanaces and Vivero de Pinos described as H. freudenthali by [START_REF] Adrover | Nuevas faunas de roedores en el Mio-Plioceno continental de la región de Teruel (España). Interés bioestratigráfico y paleoecológico[END_REF]. An exhaustive revision of this material would be necessary to confirm or refute the invalidity of H. freudenthali. Such a revision is beyond the scope of this study. The presence of this taxon has been mentioned by [START_REF] Alcalá | Mamiferos del Turoliense inferior de Puente Minero (Teruel, España)[END_REF] The teeth of Hispanomys freudenthali are larger and more hypsodont than those of H. moralesi sp. nov. The M3 of H. freudenthali have a very small anteroloph, which is fused with the paracone and a very small or even absent sinus. In contrast, those of H. moralesi sp. nov. have a long anteroloph not connecting with the paracone and a quite large sinus.

COMPARISON WITH HISPANOMYS ADROVERI AGUSTI, 1986 The holotype of this species comes from the Middle Turolian (MN12) locality of Casa del Acero [START_REF] Agustí | Nouvelles espèces de cricetides vicariantes dans le Turolien moyen de Fortuna (Prov. Murcia, Espagne)[END_REF]. This species has been also recorded from the MN12 and MN13 localities of Crevillente 15 [START_REF] Freudenthal | The Cricetidae (Mammalia, Rodentia) from the Late Miocene of Crevillente (prov. Alicante, Spain)[END_REF] and Librilla section (BS-141), Fortuna Basin, Murcia [START_REF] Agustí | Investigaciones bioestratigráficas y magnetoestratigráficas en la Cuenca de Fortuna (Murcia) y sus implicaciones para la evolución de la cuenca mediterránea durante el Messiniense (Mioceno superior)[END_REF], 2006). In addition, material attributed to Hispanomys aff. adroveri has been recovered from the Late Miocene localities of Crevillente (5, 8, 14, 17) [START_REF] Freudenthal | The Cricetidae (Mammalia, Rodentia) from the Late Miocene of Crevillente (prov. Alicante, Spain)[END_REF] and Canteras de Jun, Granada, Spain [START_REF] García-Alix | Cricetidae and Gliridae (Rodentia, Mammalia) from the Miocene and Pliocene of southern Spain[END_REF]. According to [START_REF] Freudenthal | The Cricetidae (Mammalia, Rodentia) from the Late Miocene of Crevillente (prov. Alicante, Spain)[END_REF], this taxon would be also represented in the MN12 locality of Masada del Valle

(see paragraph on "H. freudenthali").

This species is much larger and more hypsodont than H. moralesi sp. nov. Other differences between the two taxa are the better development of the ectolophs on the upper molars of H. adroveri, particularly on the M2, in which both labial valleys are closed whereas on the M2 of H. moralesi sp. nov. the anterosinus usually remains open due to the absence of the forward paracone spur. On the M3 of H. adroveri, the sinus is connected to the anterosinus and mesosinus and about half of the specimens lack the protolophule, the paracone being isolated. In contrast, on the M3 of H. moralesi sp. nov., these three sinuses are unconnected and the protolophule is well developed. With regard to the lower molars, those of H. adroveri show a well-developed mesolophid that normally joins with the metaconid, whereas in H. moralesi sp. nov., it is very short or absent. In addition, the m2 of H. adroveri lack the protosinusid whereas most of the m1 of H. moralesi sp. nov. have it.

COMPARISON WITH HISPANOMYS LUSITANICUS [START_REF] Schaub | Die Hamsterartigen Nagetiere des Tertiärs und ihre lebenden verwandten[END_REF] This species was originally attributed to the genus Cricetodon by [START_REF] Schaub | Die Hamsterartigen Nagetiere des Tertiärs und ihre lebenden verwandten[END_REF] and allocated to the subgenus Hispanomys by Mein & Freudenthal (1971a). This taxon was proposed on the basis of an incomplete mandible with m1-m2 (unnumbered, MGISTL), which was supposed to have come from the late Miocene (MN10) of Carvalhal Novo (Azambujeira, Portugal). According to [START_REF] Antunes | Essai de synthèse sur les Mammifères du Miocène du Portugal[END_REF], the holotype is damaged and not characteristic enough, and the taxon is poorly defined and, therefore, its validity is questionable. Pending a revision, this taxon is not considered in the present study.

MORPHOMETRICAL ANALYSIS AND DISCUSSION

Despite its limited geographical distribution (Spain and southern half of France), the genus Hispanomys shows a high degree of endemism. Almost every basin in Spain and France had a different species of Hispanomys along most of its temporal distribution.

There are short periods during which some exchanges have occurred such as those inferred for the more recent half of the Late Aragonian (MN7/8) by the presence of H. aguirrei (described from the Duero Basin) and H. lavocati (described from the Vallès-Penedès Basin) in the Calatayud-Montalbán Basin (López [START_REF] Guerrero | Cricetodontini (Cricetidae, Rodentia) del Aragoniense superior (Mioceno medio) de Nombrevilla 2, (Zaragoza, España)[END_REF].

Probably, endemism was the result of some kind of isolation among the populations of Hispanomys from the different Miocene basins that promoted high species diversity.

The different lineages of Hispanomys show, nevertheless, a convergent evolution in the different basins. The timing of acquisition of various advanced characters is quite similar within the different Hispanomys lineages. The main characters used to establish the evolutionary stage of the Hispanomys species are (van [START_REF] Van De Weerd | Rodent fauna of the Mio-Pliocene continental sediments of the Teruel-Alfambra region, Spain. Utrecht micropaleontological bulletins[END_REF][START_REF] Agustí | Tendencias evolutivas de la línea Cricetodon-Ruscinomys (Rodentia, Mammalia) en la Península Ibérica[END_REF]: 1) development of the ectolophs, 2) loss of cingular structures, 3) loss of labial anterolophids, 4) acquisition of extra roots in upper and lower molars, 5) relative reduction of the M3, and 6) degree of hypsodonty.

The different populations of Hispanomys show different morphological variability in different periods. During the Late Aragonian and Early Vallesian the main source of morphological variability comes from the different development of the ectolophs, the presence or absence of mesolophs and mesolophids, the existence of cingular structures in the upper and lower molars, and the increase in the number of roots in second molars. Apart from these morphological differences, the general pattern of the cheek teeth is rather homogeneous within each population. This homogeneity of dental pattern is lost in Late Vallesian populations, in which an important morphological variability is observed. These Hispanomys assemblages from the Upper Vallesian localities, such as Peralejos C (van de [START_REF] Van De Weerd | Rodent fauna of the Mio-Pliocene continental sediments of the Teruel-Alfambra region, Spain. Utrecht micropaleontological bulletins[END_REF] and Crevillente [START_REF] Freudenthal | The Cricetidae (Mammalia, Rodentia) from the Late Miocene of Crevillente (prov. Alicante, Spain)[END_REF], show extremes of morphological variation that might be considered as different species, according to their general pattern, if intermediate morphological forms were not present. The variation is so important that in several populations such as those of Masía del Barbo A and B, it is almost impossible to distinguish by their morphology the two species that are suggested by size distributions [START_REF] Van De Weerd | Rodent fauna of the Mio-Pliocene continental sediments of the Teruel-Alfambra region, Spain. Utrecht micropaleontological bulletins[END_REF][START_REF] Van Dam | The Upper Miocene Mammal record from the Teruel-Alfambra region (Spain). The MN system and continental stage/age concepts discussed[END_REF]. The morphological variation is reduced in assemblages from the Turolian, when the advanced morphological characters finally stabilize.

The morphological variation of the samples of Hispanomys moralesi sp. nov.

from Batallones is equivalent to that seen in the populations of Hispanomys from the Spanish Upper Vallesian described by [START_REF] Van De Weerd | Rodent fauna of the Mio-Pliocene continental sediments of the Teruel-Alfambra region, Spain. Utrecht micropaleontological bulletins[END_REF] and [START_REF] Freudenthal | The Cricetidae (Mammalia, Rodentia) from the Late Miocene of Crevillente (prov. Alicante, Spain)[END_REF]. The lower molars of H. moralesi sp. nov. show two morphological extremes together with many intermediate forms. The advanced morphologies are characterized by the lack of labial anterolophid and by having a short, but well-marked, mesolophid and a short and rounded posterolophid. The primitive lower molars are less rounded, have strong anterolabial and labial cingula, and frequently lack the mesolophid.

Likewise, evolved upper molars with five roots are present together with others having "four and half" roots or four roots. In addition, the degree of obliquity of the backward paracone spur is also very variable, from very oblique (originating from the protolophule; Figs 4E,4F,4G) to longitudinal (Fig. 4J). All the intermediate degrees of obliquity are present, but it should be remarked here that this is, at least in part, related to the degree of wear of the teeth: the stronger the wear, the more longitudinal the backward paracone spur. Both primitive and advanced morphologies of H. moralesi sp. nov. lack cingular structures closing the valleys in upper and lower molars and have the M3 simplified and reduced. [START_REF] Agustí | Tendencias evolutivas de la línea Cricetodon-Ruscinomys (Rodentia, Mammalia) en la Península Ibérica[END_REF] proposed the reduction of the cingular structures as an evolutionary trend within the Cricetodontini, and associated it with a higher hypsodonty and lophodonty that would result in an improvement of the effectiveness of the masticatory stroke. In our opinion, the reduction of these structures is not clearly related with hypsodonty since there are relatively brachyodont species without them (e.g., H. bijugatus and H. castelnovi) as well as species that although having similar crown height show a different cingular development, such as H. moralesi sp. nov. and H. peralensis.

The general morphological pattern of Hispanomys moralesi sp. nov. resembles that of H. peralensis. However, the detailed comparison shown above between the type material of the latter species and H. moralesi sp. nov. reveals the existence of important differences, such as the strong reduction and simplification of the M3, which justify the erection of the new species. were performed for the length and width of each dental element. The results indicate that the differences among all the samples are not significant for all dental elements, with the exception of the M3 (length p<0.0000007; width p<0.00013). The Tuckey's HDS post hoc test indicates that the M3 from Peralejos C are significantly larger in length (p<0.002) and width (p<0.02) than those from the Batallones localities whereas the latter ones are not significantly different between them. The M1/M3 ratio shown by H. moralesi sp. nov. is considerably higher than the other Upper Vallesian populations (Table 2). A similar degree of reduction is only observed in H. nombrevillae from the Lower Vallesian of the Calatayud-Montalbán Basin and in H. freudenthali and H. adroveri from the Teruel Basin. For this reason, H. moralesi sp. nov. may be considered to be not closely related to H. peralensis. This interpretation is further supported by the fact that the samples of H. moralesi sp. nov. from BAT 1 and BAT 3, show a more advanced evolutionary stage on the reduction of the labial anterolophids in the lower molars as shown in Table 3.

As discussed above, the material from several localities originally assigned to Hispanomys peralensis may include two species (van de Weerd, 1976: 108-109;van Dam, 1997: 172). The presence of these two species has been based on the bimodal distribution of the size of the m3 in Masía del Barbo A and B. This bimodality is also observed in the M3, although it is less clear. There was a disagreement between van de Weerd (1976) and van Dam (1997) on which group of m3 belongs to H. peralensis. van de Weerd (1976) considered the largest m3 as H. cf. peralensis, whereas van Dam considered the smallest ones as H. aff. peralensis. After the study of the relative dental proportions shown by the material from Batallones and based on the fact that all M3 from Peralejos C (the type locality) are within the larger specimen group of the Masía del Barbo localities, we agree with van Dam (1997) in considering the smallest specimens from Masía del Barbo A and B as distinct from H. peralensis. The presence of reduced and simplified M3 in the Masía del Barbo A and B samples and the existence of several specimens that show a more derived character states (such as the more reduced labial anterolophids in lower molars) than those from Peralejos C, suggest that some of the material from these Teruel localities could be assigned to H. moralesi sp. nov.

Despite the attempts to elucidate the relationships within the genus Hispanomys (Agustí, 1980b[START_REF] Agustí | Roedores miomorfos del Neógeno de Cataluña[END_REF][START_REF] Agustí | Tendencias evolutivas de la línea Cricetodon-Ruscinomys (Rodentia, Mammalia) en la Península Ibérica[END_REF][START_REF] Aguilar | Evolution des rongeurs miocènes et paléogéographie de la Méditerranée occidentale[END_REF][START_REF] Aguilar | Contributions à l'étude des Micromammifères du gisement Miocène supérieur de Montredon (Hérault) 2-Les rongeurs[END_REF][START_REF] Aguilar | Contributions à l'étude des micromammifères du gisement miocène supérieur de Montredon (Hérault). 1 -Le gisement[END_REF][START_REF] Chaline | Les rongeurs et l'évolution[END_REF][START_REF] Freudenthal | On the mammalian fauna of the Hipparion beds in the Calatayud-Teruel basin (province of Zaragoza, Spain) Part I: The genera Cricetodon and Ruscinomys (Rodentia)[END_REF]Mein & Freudenthal, 1971a;[START_REF] Van De Weerd | Rodent fauna of the Mio-Pliocene continental sediments of the Teruel-Alfambra region, Spain. Utrecht micropaleontological bulletins[END_REF]) they remain controversial. Recent descriptions of new material from different Spanish basins such as the Vallès-Penedès [START_REF] Agustí | Rodents, insectivores and chiropterans (Mammalia) from the late Aragonian of Can Missert (Middle Miocene, Vallès-Penedès Basin, Spain)[END_REF][START_REF] Vilar | The rodent assemblages from the Late Aragonian and the Vallesian (Middle to Late Miocene) of the Vallès-Penedès basin[END_REF], Calatayud-Montalbán (López [START_REF] Guerrero | Cricetodontini (Cricetidae, Rodentia) del Aragoniense superior (Mioceno medio) de Nombrevilla 2, (Zaragoza, España)[END_REF], and Madrid (this work) are providing new insights into the evolution of this taxon.

H. moralesi is the only record of the genus in the Madrid Basin except for one M3 and a broken m1 of Hispanomys sp. from the lower Vallesian locality of Ledanca [START_REF] Sesé | Nuevas faunas de micromamíferos del Terciario continental del NE de la Cuenca de Madrid (Prov. De Guadalajara, España)[END_REF]. Based on the lack of information from the Madrid basin, the preliminary results on the new material from the upper Aragonian and lower Vallesian of the Calatayud-Daroca Basin, and in the need for a re-examination of the material from the Teruel Basin, it seems very hazardous to propose phylogenetic relationships for H. moralesi sp. nov. with the congeneric species. Nevertheless, a general phylogenetic hypothesis can be proposed. Hispanomys moralesi sp. nov. is neither closely related to the species from the Cuenca del Vallès Penedes (H. thaleri, H. dispectus, H. daamsi, H. lavocati) nor to those of French origin (H. decedens, H. bijugatus, H. baixasi, H. mediterraneus) as they do not share the characteristic combination of derived characters, as discused in the comparisons section.

In contrast, H. moralesi shares some progressive characters with H. nombrevillae, such as the high degree of reduction of the third upper molars, the absence of mesoloph on the upper molars, and the development of a fifth root in some first upper molars (notably this fifth root is less developed in H. nombrevillae than in H. moralesi). However, H. nombrevillae retains some primitive characters (e.g., the presence of labial cingula surrounding the valleys of the M1 and M2 and the two rooted m2), which distinguish it from the more derived H. moralesi. All this suggests that H. nombrevillae may be close to the ancestry of H. moralesi. This hypothesis is consistent with the stratigraphic range of these species, H. nombrevillae being about 1.5 my older than H. moralesi.

RELATIVE BIOCHRONOLOGY OF BATALLONES SITES

The Batallones localities can be situated in a broad stratigraphic context, but their relative succession is unknown due to the absence of stratigraphic superposition between the separate deposits. A temporal framework is important for elucidating how and when the different cavities were filled up, and to evaluate whether the faunal differences noted between localities can be related to small temporal differences among them or rather to the possibility that they could reflect slightly different environmental conditions.

In an attempt to reconstruct the faunal succession in the Batallones fossil system, we have used the evolutionary stage of the different assemblages of Hispanomys moralesi sp. nov. from the different sites. The rapid evolution shown by the different Hispanomys lineages during the Late Vallesian has been one of the reasons for using this taxon.

As discussed above, several evolutionary trends have been proposed for this genus (Agustí, 1980b[START_REF] Agustí | Roedores miomorfos del Neógeno de Cataluña[END_REF]. For the biochronological analysis we have focused on: 1) the acquisition of the fifth root on the M1, 2) the reduction and loss of the labial anterolophids, 3) the development of the posterolophids (trend towards a reduction of the posterolophid), and 4) the relative reduction of the M3.

The distribution of characters shown in Tables 3 and4 indicates that BAT 10 shows the most primitive combination of characters: the M1 with four roots and anterolophids always present and mostly well developed. The specimens from Batallones 1 can be considered as slightly more advanced because 1) the lower molars have the three anterolophid morphotypes (Table 3): long, small and absent, 2) some specimens have a short and rounded posterolophid, and 3) M1 have four, "four and half" or five roots. The scarceness of the material from Batallones 5 does not allow any inference about its degree of evolution (only three m2 have been recorded, each of them of a different morphotype). However, the single M1 yielded at this locality is five rooted. Therefore this population was probably more derived than that from the typelocality. Finally, the sample from Batallones 3 shows the most advanced morphology: the M1 always have five roots, although with different degrees of development; the anterolophids are generally reduced or absent; the posterolophids are reduced; and the M3 have the strongest degree of relative reduction. Therefore, all these results indicate that the upper levels of Batallones 10 were deposited before Batallones 1 started to be infilled. Batallones 3 was the last to be filled up. Since there is no information on the upper levels from Batallones 1 (destroyed before the site was discovered), it is not possible to determine whether they were younger than those of Batallones 3. The succession evidenced by the evolutionary stage of the Hispanomys sample may indicate that the infilling of the Batallones cavities had a geographical direction, starting in the South of the Cerro de los Batallones and progressing towards the North (Fig. 1).

CONCLUSIONS

The renowned site of Batallones (Madrid, Spain) has yielded a rich material of Hispanomys at localities Batallones 1, 3, 5, and 10. Only one, new, species is represented: Hispanomys moralesi sp. nov. As is common in Hispanomys populations from the Late Vallesian, this new taxon shows high variability: the hypodigm includes teeth with advanced, more primitive or intermediate morphologies. The material from the type locality (Batallones 10) seems to be rather plesiomorphous (with welldeveloped anterolophid on the lower molars and four-rooted M1). Hispanomys moralesi sp. nov. from Batallones 3 is the most evolved (with short or absent anterolophid on the lower molars and five-rooted M1). Hispanomys moralesi sp. nov. from Batallones 1 appears intermediate between Batallones 10 and Batallones 3. These differences in morphology are interpreted to be due to slight differences in age between the localities. Therefore, Batallones 10 is interpreted as the oldest site, followed by Batallones 1 and then Batallones 3. The scarce material found in Batallones 5 shows quite derived morphologies and it is most likely younger than Batallones 10.

On the whole, Hispanomys moralesi sp. nov. shows some progressive characters with respect to the older species of the genus such as the absence of labial and lingual cingula surrounding the upper and lower molar valleys respectively, the reduction and simplification of the third molars, the increase in the number of roots on the first upper molar, and the lost of mesolophs. This suggests that H. moralesi sp. nov. is a relatively derived species of the typical evolutionary grade shown by most of the coeval congeneric species. Besides Madrid, this taxon may also be present in the Teruel-Alfambra area.

With 17 species known to date, Hispanomys appears as a fairly speciose genus (by sciurognath standards). The stratigraphical distribution of the genus is almost confined to 10 Ma, and its geographical range is limited to Spain and the southern half of France.
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  Hispanomys peralensis López-Antoñanzas et al., 2008. Etymology: In honour of Jorge Morales (MNCN-CSIC, Madrid) to whom we are indebted for the development of the research program of Batallones. Holotype: BAT10'07-G3-23: left maxillary fragment with M2-M3, left maxillary fragment with M1, right maxillary fragment with M1, and right maxillary fragment with the M3 (Figs 4A-D). All these fragments come from the same individual.

  mentioned the existence of additional material of Hispanomys decedens from various MN7/8 sites of the Can Mata series (Barcelona). The M1 and M2 of Hispanomys decedens show low labial cingula, which are absent in H. moralesi sp. nov. The upper molars of H. decedens usually have a mesoloph, which is absent in those of H. moralesi sp. nov., the ectolophs are less developed than in the latter species, and a large protostyle and entostyle close the protosinus and the sinus respectively. In addition, all M1 of H. decedens are four-rooted and some of them have a vestigial entomesoloph, the M2 have well-developed lingual anteroloph and posteroloph and the M3 are not reduced, whereas the M1 of H. moralesi sp. nov. have four or five roots, lack the entomesoloph on the M1 and the lingual anteroloph and posteroloph on the M2, and have very reduced M3. With regard to the lower molars, most of the m1 of H. decedens show a double metalophulid (always single on the m1 of H. moralesi sp. nov.). All m2 of H. decedens have better developed mesolophid than those of H. moralesi sp. nov. Finally, the m3 of H. decedens are not reduced and most have a well-developed mesolophid. In contrast, the m3 of H. moralesi sp. nov. are more reduced and have a very short or even absent mesolophid.

  addition, they have a spur on the anteroloph, a vestigial entomesoloph, a large protostyle and an entostyle or a lingual cingulum almost closing the sinus, which are absent on H. moralesi sp. nov. The M2 of H. bijugatus usually have a lingual anteroloph and posteroloph, which are lacking or much less developed in H. moralesi sp. nov. Besides, they have a vestigial entomesoloph. The M3 of H. bijugatus have both the lingual anteroloph and the posteroloph well developed; in addition, they have an incomplete neo-entoloph. These three ridges are absent in the M3 of H. moralesi sp. nov. With regard to the lower molars, the m1 of H. bijugatus have a double metalophulid and the m2 and m3 have a better-developed mesolophid (López-Antoñanzas & Mein, in press). In contrast, all the m1 of H. moralesi sp. nov. have a single metalophulid and the m2 and m3 show either an absent or merely incipient mesolophid. COMPARISON WITH HISPANOMYS AGUIRREI (SESÉ IN LÓPEZ-MARTÍNEZ, SESÉ & SANZ-GARCÍA, 1977) The holotype of Hispanomys aguirrei was found at the Middle Miocene (MN7/8) locality of Escobosa I, Escobosa de Catalañazor. Additional material of this species has been found on the coeval localities Escobosa-M and Escobosa G-2 and recently in the Upper Aragonian locality of Nombrevilla 2, Zaragoza, Spain (López Guerrero et al., 2008). More than a quarter of the m1 of Hispanomys aguirrei shows a double metalophulid whereas all the m1 of H. moralesi sp. nov. show a single, anterior metalophulid. The m2 and m3 from Escobosa are larger than those of H. moralesi sp. nov. Furthermore, most of the m2 of H. aguirrei show two roots instead of the three present on the m2 of H. moralesi sp. nov. With regard to the upper molars, most of the M1 and M2 of H. aguirrei have low cingula closing the labial valleys; these cingula are not present in H. moralesi sp. nov. In addition, the M1 of H. aguirrei are four-rooted whereas those of H. moralesi sp. nov. are four or five-rooted. The ectolophs of the M1-M2 of H. aguirrei are less developed than in H. moralesi sp. nov. Finally, in contrast with the condition observed in H. moralesi sp. nov., the M3 of H. aguirrei have a mesoloph. The value of the (mean LM1)/(mean LM3) ratio is lower in H. aguirrei, this taxon has the M3 less reduced with respect to the M1 than H. moralesi sp. nov. (Table

  COMPARISON WITH HISPANOMYS PERALENSIS[START_REF] Van De Weerd | Rodent fauna of the Mio-Pliocene continental sediments of the Teruel-Alfambra region, Spain. Utrecht micropaleontological bulletins[END_REF][START_REF] Van De Weerd | Rodent fauna of the Mio-Pliocene continental sediments of the Teruel-Alfambra region, Spain. Utrecht micropaleontological bulletins[END_REF] erected the species Hispanomys peralensis based on material from the MN10 locality of Peralejos C. Additional material of this species has been found in other MN10-11 localities from the same region (Masia del Barbo 2A, Peralejos 4, Masía del Barbo 2B, Peralejos B, and Peralejos D) (van de Weerd, 1976). Antunes &

  fig. 3) reported the presence of H. peralensis at the MN10 (local subzone J3) localities MR604-A and B and H. cf. peralensis at MR604-B, Masía de la Roma (Teruel). Furthermore, van Dam et al. (2001) listed H. peralensis at various MN9 (local zone I) and MN10 localities of the Teruel-Alfambra region (Peralejos 5, Masía de la Roma 3, Masía de la Roma 4B, Masía de la Roma 4C, Masía de la Roma 6, Masía de la Roma 7, Masía del Barbo A, Masía de la Roma 9, Peralejos 4, Masía del Barbo B, Puente Minero 8, Puente Minero 10, Masada Ruea, and Peralejos C). In addition, they mentioned the co-occurrence of this species and H. aff. peralensis in some of them (Peralejos 5, Masía de la Roma 3, Masía de la Roma 4C, Masía de la Roma 7, Masía del Barbo A, Peralejos 4, and Masía del Barbo B). Furthermore, van Dam et al. (2001) mentioned other localities where either H. peralensis or H. aff. peralensis is present (Masía de la Roma 4B, Masía de la Roma 6, Masía de la Roma 8, Masía de la Roma 9 La Salle, Masía de la Roma 11, and Los Aguanaces 5A). Besides, two m1 identified as H. cf. peralensis have been recovered from two MN10 localities (CRS2A and CR S2B) of the Cortasogas site, Calatayud

  in the early Turolian (MN11) locality of Puente Minero. Furthermore, van Dam et al. (2001) listed H. freudenthali from various MN12 (Masada Ruea 4, Masada Ruea 3, Masada del Valle 2, Los Mansuetos 2, Tortajada B), MN11 (Valdecebro 4, Vivero de Pinos, Tortajada A, Los Aguanaces 3, Los Aguanaces, Regajo 2, Puente Minero 3, La Gloria 10, Masada Ruea 2, Puente Minero, Peralejos D) and MN10 (J3) (Los Aguanaces 6) localities from the Teruel-Alfambra region.
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 1 Figure 1. Location of the Cerro de los Batallones fossiliferous sites (Madrid, Spain). A. Situation of the Madrid Autonomous Community in the Iberian Peninsula (white) and close-up showing the situation of Batallones within it. B. Distribution of the fossiliferous sites at Batallones (those having yielded remains of Hispanomys are indicated with a star).
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 2 Figure 2. Dental terminology used in this work.
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 3 Figure 3. Lower molars of Hispanomys moralesi sp. nov. A, left m1 (BAT1M'02-D7-12); B, right m2 (BAT1M'02-D7-20); C, right m3 (BAT1M0'07-H4-15); D, right m1 (BAT10'07-G4-58); E, right m2 (BAT10'07-G4-58); F, right m3 (BAT10'07-G4-58); G left m1 (BAT1M'03-F5-11); H, left m2 (BAT1M'03-F5-26); I, left m3 (BAT1M'03-F5-28); J, left mandible with m1-m3 (BAT1'03F6-60). Scale bar represents 1 mm.

Figure 4 .

 4 Figure 4. Upper molars of Hispanomys moralesi sp. nov. A, right maxilla fragment with M2-M3 (BAT10'07-G3-23a); B, right M1 (BAT10'07-G3-23a); C, left M1 (BAT10'07-G3-23b); D, left M3 (BAT10'07-G3-23b); E, left M1 (BAT1M'02-E5-1); F, left M1 (BAT1M'02-D7-2); G, right M2 (BAT1M'02-D7-7); H, right M3 (BAT1M'01-D4-24); I, left maxilla with M1-M3 (BAT10'07-F4-9); J, right maxilla with M1-M3 (BAT1M'03-D3-4). BAT10'07-G3-23 is the holotype. Scale bar represents 1 mm.

  

  

  

  

  in having well-developed ectolophs on the M1 and M2; differing from H.

decedens, H. dispectus, H. thaleri, and H. aragonensis in lacking enamel coated valley on the M1-M2; differing from H. decedens, H. aguirrei, H. daamsi, H. dispectus, H. lavocati, and H. nombrevillae in lacking labial cingula on the M1-M2; differing from H. decedens, H. aguirrei, H. dispectus, H. lavocati, H. thaleri, and H. aragonensis in lacking any trace of mesoloph on the upper molars; differing from Hispanomys

  in lacking labial anterolophid in about half the m1;

	differing from H. decedens, H. bijugatus, H. aguirrei, H. lavocati, H. nombrevillae, H.
	mediterraneus, and H. baixasi in lacking double metalophulid on the m1; differing from
	H. freudenthali and H. adroveri in having labial anterolophid in about half the m1 and
	very short or absent mesolophids in more than half the specimens; differing from H.
	aragonensis, H. thaleri, H. nombrevillae, and H. aguirrei in having the m2 three rooted;
	differing from Hispanomys castelnovi, H. decedens, H. bijugatus, H. aguirrei, H.
	daamsi, H. dispectus, H. lavocati, H. thaleri, H. aragonensis, and H. baixasi in having
	larger Lm3/Lm1 ratio.
	DESCRIPTION
	MATERIAL FROM THE TYPE LOCALITY

  and Nombrevilla 2[START_REF] Guerrero | Cricetodontini (Cricetidae, Rodentia) del Aragoniense superior (Mioceno medio) de Nombrevilla 2, (Zaragoza, España)[END_REF]. lavocati is larger than H. moralesi sp. nov. The M1 and M2 of H. lavocati have labial cingula surrounding the valleys and a short mesoloph in a few specimens, both features being absent on the upper molars of H. moralesi sp. nov. In addition, some of the M3 of H. lavocati have a medium-length mesoloph, which is lacking in H. moralesi sp. nov. With regard to the lower molars, most of the m2 of H. lavocati have two double roots whereas those of H. moralesi sp. nov. are three-rooted.The third upper and lower molars are much less reduced than those of H. moralesi sp.

	Hispanomys nov. (Table 2).
	COMPARISON WITH HISPANOMYS NOMBREVILLAE

TABLES Table 1 .

 TABLES1 Length and width measurements (mm) of the lower and upper molars of

	Hispanomys moralesi sp. nov. from Batallones (Madrid, Spain).		
			LENGTH				WIDTH	
	Locality	Tooth type	min mean max	sd	N	min	mean max	sd
	BAT3	m1	2.25 2.45 2.60 0.126 9	1.48	1.57 1.65 0.065
	BAT1	m1	2.41 2.49 2.59 0.071 9	1.51	1.62 1.69 0.064
	BAT10	m1	2.35 2.48 2.60 0.071 12	1.49	1.62 1.73 0.076
	BAT3	m2	2.16 2.30 2.42 0.074 10	1.59	1.70 1.79 0.067
	BAT5	m2	2.09 2.21 2.30 0.107 3	1.54	1.69 1.81 0.135
	BAT1	m2	1.99 2.25 2.39 0.111 13	1.68	1.78 1.94 0.086
	BAT10	m2	2.09 2.26 2.35 0.091 12	1.66	1.79 1.94 0.094
	BAT3	m3	1.85 1.96 2.11 0.115 6	1.36	1.51 1.61 0.085
	BAT1	m3	1.74 1.94 2.09 0.136 6	1.40	1.58 1.70 0.120
	BAT10	m3	1.64 1.95 2.11 0.183 7	1.45	1.52 1.59 0.055
	BAT3	M1	2.70 2.95 3.11 0.153 5	1.91	1.95 1.98 0.026
	BAT5	M1	2.81		1		2.01	
	BAT1	M1	2.73 2.92 3.04 0.140 4	1.88	1.91 1.92 0.015
	BAT10	M1	2.83 2.91 3.01 0.078 5	1.75	1.81 1.88 0.055
	BAT3	M2	1.95 2.14 2.38 0.138 8	1.51	1.69 1.79 0.091
	BAT5	M2	2.25		1		1.76	
	BAT1	M2	2.15 2.20 2.28 0.060 4	1.52	1.57 1.67 0.070
	BAT10	M2	2.08 2.25 2.39 0.105 6	1.57	1.66 1.77 0.077
	BAT3	M3	1.31 1.46 1.56 0.091 7	1.39	1.45 1.54 0.054
	BAT1	M3	1.42 1.45 1.48 0.030 3	1.37	1.42 1.48 0.057
	BAT10	M3	1.38 1.50 1.59 0.079 7	1.36	1.44 1.50 0.054

Table 2 .

 2 M1/M3 (mm) length ratio for all species of Hispanomys known to date from various localities. Calculated from data in

  Calculations based on the total of the material belonging to the two co-occurring species (see text). SER: Standard Error of the Ratio.

					, Casanovas-Vilar	
	(2007), Casanovas-Vilar et al. (2006), Daxner-Höck (2003), Freudenthal et al. (1991),	
	Lacomba (1988), López Martínez et al. (1977), van Dam (personal data, 2007), and van	
	de Weerd (1976). *Taxa Locality	Age	Lm1/Lm3	SER	LM1/M3	SER
	H. adroveri	Casa del Acero	MN12	(11/8) 1.26		(9/2) 2.01	
	H. adroveri	Crevillente 15	MN12	(9/20) 1.23	0.030	(16/29) 1.96	0.059
	H. freudenthali	Masada del Valle 2	MN12	(7/10) 1.25	0.041	(7/24) 1.90	0.087
	H. freudenthali	Vivero de Pinos	MN11	(57/44) 1.19		(79/38) 2.06	
	H. freudenthali	Los Aguanaces	MN11	(24/31) 1.18		(21/19) 2.05	
	H. baixasi	Lo Fournas 16-M	MN11	(70/53) 1.13	0.031	(72/54) 1.84	0.061
	H. baixasi	Lo Fournas 6	MN11	(54/54) 1.13		(43/58) 1.77	
	H. peralensis	Crevillente 2	MN11	(11/6) 1.17	0.057	(10/6) 1.83	0.079
	H. peralensis	Peralejos C	MN10 (J3)	(5/5) 1.23	0.106	(7/10) 1.79	0.07
	H. peralensis	Masía del Barbo 2B	MN10 (J2)	(21/5) 1.06	0.053	(15/21) 1.94*	0.101
	H. peralensis	Masía del Barbo 2A	MN10 (J1)	(5/2) 1.11	0.054	(5/5) 1.74*	0.094
	H. aff. peralensis	Masía del Barbo 2B	MN10 (J2)	(21/20) 1.24	0.050	(15/21)1.94*	0.101
	H. aff. peralensis	Masía del Barbo 2A	MN10 (J1)	(5/8) 1.28	0.085	(5/2) 1.90*	0.147
	H. moralesi	Batallones 3	MN10 (J2)	(9/6) 1.25	0.049	(5/7) 2.02	0.083
	H. moralesi	Batallones 1	MN10 (J2)	(9/6) 1.28	0.066	(4/3) 2.00	0.071
	H. moralesi	Batallones 10	MN10 (J2)	(12/7) 1.27	0.095	(5/7) 1.94	0.072
	H.mediterraneus	Montredon	MN10	(12/9) 1.16		(6/7) 1.92	
	H. thaleri	Can Llobateres	MN9 (I)	(10/2) 1.24		(10/3) 1.86	
	H. thaleri	Riu Ripoll	MN9 (I)	(1/2) 1.11		(3/3) 1.82	
	H. thaleri	Can Ponsic	MN9 (I)	(42/37) 1.17		(45/14) 1.80	
	H. aragonensis	Pedregueras	MN9 (I)	(46/38) 1.17		(37/39) 1.78	
	H. nombrevillae	Molina de Aragón	MN9 (H)	(16/35) 1.21	0.076	(29/32) 1.87	0.089
	H. nombrevillae	Nombrevilla	MN9 (H)	(10/19) 1.26	0.055	(18/11) 1.94	0.13
	H. dispectus	Creu Conill 22	MN9 (H)	(11/7) 1.16		(17/14)1.79	
	H. dispectus	Creu Conill 20	MN9 (H)	(1/3) 1.13		(3/5) 1.80	
	H. dispectus	Hostalets de Pierola (upper levels)	MN9 (H)	(8/20) 1.20		(16/17) 1.89	
	H. dispectus	Castell de Barbera	MN8	(5/1) 1.16		(2/2) 1.69	
	H. dispectus	Hostalets de Pierola (lower levels)	MN8	(19/27) 1.22		(27/6) 1.91	
	H. daamsi	Can Missert	MN8	(3/6) 1.08		(9/4) 1.72	
	H. lavocati	St. Quirze	MN8	(5/5) 1.13		(2/2) 1.74	
	H. aguirrei	Escobosa	MN7/8	(33/28) 1.21		(33/29) 1.78	

Table 3 .

 3 Number and percentage of m1, m2 and m3 of Hispanomys moralesi sp. nov. at Batallones 1, Batallones 3, Batallones 5, and Batallones 10 (Madrid, Spain) and H. Length and width measurements (mm) of the lower and upper molars of Hispanomys moralesi sp. nov. from Batallones (Madrid, Spain).

	peralensis at Peralejos C, Masía del Barbo 2A, and Masía del Barbo 2B (Teruel, Spain)
	with a well-developed anterolophid (A, D, F), with a small and hanging anterolophid	
	(B, E', G), and without anterolophid (C, E, H).			
		m1				
	Taxa	Localities	N	A	B	C
		BATALLONES 3	6	-	33.33% (N=2) 66.66% (N=4)
	Hispanomys moralesi sp. nov.	BATALLONES 1	11 36.36% (N=4) 36.36% (N=4) 27.27% (N=3)
		BATALLONES 10	10 90% (N=9)	10% (N=1)	-
		PERALEJOS D	4 50% (N=2)	50% (N=2)	-
	Hispanomys peralensis	PERALEJOS C MASIA DEL BARBO B 24 91.6% (N=22) 4.16% (N=1) 5 100% (N=5) -	-4.16% (N=1)
		MASIA DEL BARBO A	6 100% (N=6)	-	-
		m2				
	Taxa	Localities	N	D	E'	E
		BATALLONES 5	2	-	50% (N=1)	50% (N=1)
	Hispanomys moralesi sp. nov.	BATALLONES 3 BATALLONES 1	7 14.2% (N=1) 9 44.44% (N=4) 22.22% (N=2) 33.33% (N=3) 85.7% (N=6) -
		BATALLONES 10	11 100% (N=11)	-	-
		PERALEJOS D	5 60% (N=3)	-	40% (N=2)
	Hispanomys peralensis	PERALEJOS C MASIA DEL BARBO B 21 100% 7 85.7% (N=6)	14.3% (N=1)* -	--
		MASIA DEL BARBO A	8 100%		-	-
		m3				
	Taxa	Localities	N	F	G	H
		BATALLONES 3	2	-	-	100%(N=2)
	Hispanomys moralesi sp. nov.	BATALLONES 1	6 16.66% (N=1) 33.33% (N=2) 50% (N=3)
		BATALLONES 10	7 42.86% (N=3) 57.14% (N=4)	-
		PERALEJOS D	8	-	50% (N=4)	50% (N=4)
	Hispanomys peralensis	PERALEJOS C MASIA DEL BARBO B 24 70.83% (N=17) 25% (N=6) 6 83.3% (N=5) -	16.7% (N=1) 4.17% (N=1)
		MASIA DEL BARBO A 10 90% (N=9)	-	10% (N=1)

Page 51 of 67 Zoological Journal of the Linnean Society

  Length/width scatter diagrams of the upper and lower molars of Hispanomys moralesi sp. nov. from Batallones 10, Batallones 1, Batallones 3, and Batallones 5.Figure 6. Length/width scatter diagram of the M3 of Hispanomys moralesi sp. nov. from Batallones 10, Batallones 1, Batallones 3, and Batallones 5 and Hispanomys peralensis from Peralejos C.
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