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DESCRIPTION

The m1 of Ma. orcensis n. gen., n. sp. from Fuente Nueva 3 
displays an anteroconid cap (AC2), five alternating trian-
gles and a posterior lobe. All the re-entrant angles are filled 
with abundant cement. The anteroconid is short and wide 
in 14 m1s. Enamel is always lacking in the anterior half 
of the wall of the anteroconid complex. Specimens show 

negative enamel differentiation, with the exception of one 
specimen with undifferentiated enamel. The T4 is wider 
and in some cases shorter than the T5. LRA4 and BRA3 
are well developed, therefore constraining the connection 
between AC2 and the T4-T5 dentine fields. The T4 and 
T5 alternate, although they are usually widely confluent. 
Dentine channels between the posterior lobe, T1, T2, T3 
and T4 are very narrow. Lower first molars from different 
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fig. 3. — ESEM photographs of isolated teeth of Manchenomys orcensis n. gen., n. sp. (Rodentia, Arvicolidae) from Quibas (Murcia Region, southeastern Spain): 
A, QB-10-G1-R/19a, left m1 in occlusal view, Quibas-Gruta 1; B, QB-10-G1-R/19b, left m1 in occlusal view, Quibas-Gruta 1; C, IPHES-QS-3-R/Q1, left m1 in 
occlusal view, Quibas-Sima 3; D, IPHES-QS-3-R/Q2, right m1 in occlusal view, Quibas-Sima 3; E, IPHES-QS-3-R/Q6, right m1 in occlusal view, Quibas-Sima 3; 
F, IPHES-QS-3-R/Q7, right m1 in occlusal view, Quibas-Sima 3; G, QB-10-G1-R/20a, right M3 in occlusal view, Quibas-Gruta 1; H, IPHES-QS-1A-R/F23, right 
M3 in occlusal view, Quibas-Sima 1.2; I, IPHES-QS-1A-R/F26, right M3 in occlusal view, Quibas-Sima 1.2; J, IPHES-QS-1Z-R/K32, left M3 in occlusal view, 
Quibas-Sima 1.3; K, IPHES-QS-3-R/Q5, m3 in lateral view (presence of roots), Quibas-Sima 3. Scale bar: 1 mm. 
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levels of the Quibas section present the same morphology 
as those from Fuente Nueva 3. However, in two m1s from 
Quibas a Mimomyan-ridge is present (levels QS-1 and QS-3; 
Fig. 3C). In addition, the number of teeth showing undif-
ferentiated enamel is higher (8 out of 28 m1).

Examples of M3 from Fuente Nueva 3 show an occlusal 
pattern composed of a transverse anterior lobe, two alter-
nating triangles (T2-T3) and a posterior cap (PC1). There 
is always a relatively wide connection between T3 and 
PC1. The PC1 is simple, in some cases rounded. Some 
M3s present a very shallow LRA3, while it is lacking in 
others. No M3 expresses LSA4. Other than FN 3-5, the 
remaining M3s from the levels FN 3-3 and FN 3-6 of the 
Fuente Nueva 3 section present a similar dental pattern. 
This is also the case for the three specimens coming from 
the levels QS-1, QS-3 and QC 4-5 from the section of 
Quibas.

remarkS

The first occurrence of Manchenomys n. gen. (Ma. oswaldor-
eigi n. comb.) is recorded at the post-Olduvai site of Barranco 
de los Conejos (Guadix-Baza Basin; Agustí et al. 2013). This 
species is also present at other coeval levels of the Mimomys 
(now Manchenomys) oswaldoreigi Zone in the Guadix-Baza 
Basin, such as Cortes de Baza 1 and Fuentecica 5 (Agustí 
et al. 1999, 2015b; Oms et al. 2000a; Fig. 4). In the Guadix-
Baza Basin, Manchenomys n. gen. seems to be absent at the 
levels of the Allophaiomys ruffoi Zone, such as Venta Micena 1 
and 2, Orce 7 and Cañada de Murcia 1 (Agustí et al. 2015b). 
However, a form close to Manchenomys oswaldoreigi n. comb. 
appears to be associated with Allophaiomys ruffoi (Pasa, 1947) 
in the early Pleistocene sites of Huétor-Tajar and Tojaire in 
the nearby Granada Basin (García-Alix et al. 2009). Venta 
Micena has been dated to c. 1.4 Ma (Duval et al. 2011), 
the lower boundary of the Allophaiomys ruffoi Zone can be 

fig. 4. — Manchenomys oswaldoreigi n. comb. (Rodentia, Arvicolidae) from the Guadix-Baza Basin (Granada Province, southern Spain): A, CB 1-01, left m1, 
Cortes de Baza 1, in occlusal view; B, C, CB 1-03, left m1, Cortes de Baza 1, in occlusal (B) and inferior (C) views; D, E, CB 1-05, right m1, Cortes de Baza 1, 
in occlusal (D) and inferior (E) views; F, G, CB 1-06, left m1, Cortes de Baza 1, in occlusal (F) and inferior (G) views; H, I, Fc-5-01, left m1, Fuentecica 5, in oc-
clusal (H) and inferior (I) views; J, K, CB 1-08, left M3, Cortes de Baza 1, in lateral (J) and occlusal (K) views; L, M, CB 1-09, left M3, Cortes de Baza 1, in lateral 
(L) and occlusal (M) views; N, O, CB 1-07, left M3, in lateral (N) and occlusal views (O); P, Q, Fc-5-19, left M3, Fuentecica 5, in lateral (P) and occlusal (Q) views; 
R, S, Fc-5-18, left M3, Fuentecica 5, in (R) lateral and (S), occlusal view. Scale bar: 1 mm.
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extended to 1.6 Ma (Agustí et al. 2015b). Manchenomys 
orcensis n. gen., n. sp. reappears at the late early Pleistocene 
levels of Fuente Nueva 3 and Barranco Leon D, associated 
with the arvicolid rodents Mimomys savini Hinton, 1910 
and Allophaiomys aff. lavocati (Allophaiomys aff. lavocati 
Zone; Agustí et al. 2015a, b; Sánchez Bandera et al. 2020). 
These sites, which record the earliest hominin presence in 
Europe, have been dated between 1.4-1.2 Ma (Oms et al. 
2011; Duval et al. 2012; Toro-Moyano et al. 2013; Lozano-
Fernández et al. 2015). Manchenomys orcensis n. gen., n. sp. 
is still present in the lower levels of the section of Quibas, 
covering the Matuyama-Jaramillo transition at 1.07 Ma. 
However, it is already absent from the post-Jaramillo upper 
level of this section (QS-7, between 0.99 and 0.78 Ma), the 
last occurrence of this species being recorded within the 

Jaramillo geomagnetic subchron (Piñero et al. 2020, 2022). 
Therefore, the stratigraphic range of Manchenomys n. gen. 
covers the whole upper Matuyama geomagnetic chron 
between the Olduvai and Jaramillo subchrons (Fig. 6). The 
persistence of Manchenomys n. gen. in the late early Pleis-
tocene of southern Spain parallels a similar persistence of 
small-sized Mimomys [Mimomys pusillus (Mehely, 1914), 
Mimomys blanci Van der Meulen, 1973] in the late early 
Pleistocene of western (including Italy) and central Europe, 
in all the cases associated with late representatives of Mimo-
mys savini (Van der Meulen 1973).

Previous to the findings of Fuente Nueva 3 and Quibas, Agustí 
et al. (1993a) already defined a new species of Mimomys char-
acterized by its arhizodont molars, with the rare exception of 
the lower m 3, at the site of Gilena 2, again in southern Spain. 
The inclusion of M. oswaldoreigi within the genus Mimomys 
was always problematic, provided the practical absence of roots 
in its molars. The appearence of a more derived arhizodont 
vole, Manchenomys orcensis, in younger levels enables us to 
clarify the position of M. oswaldoreigi, as a first member of an 
independent, endemic lineage of arhizodont voles. Therefore, 
the new combination Manchenomys oswaldoreigi is presented 
in this paper.

DISCUSSION

The m1 of Manchenomys n. gen. presents a simple occlusal 
pattern also being present in some advanced early Pleistocene 
Mimomys species, such as Mi. pusillus and Mi. tornensis (Janossy & 
Van der Meulen 1975; Rabeder 1981). There is no record of 
Mi. tornensis in the Guadix-Baza Basin in southern Spain, 
although it is present in eastern Spain in the early Pleistocene 
pre-Olduvai section of Almenara-Casablanca 1 (Castellón, 
Spain), where it is associated with the arvicolid Kislangia gusii 
Agustí, Galobart & Martín-Suárez, 1993 (Esteban Aenlle & 
López Martínez 1987; Agustí et al. 1993b, 2011). Nevertheless, 
provided its proximity to the Guadix-Baza Basin, Mi. tornensis 
appears as a feasible ancestor for Manchenomys n. gen. Mi. torn-
ensis is similar in size to Manchenomys orcensis n. gen., n. sp., 
although it is larger than Ma. oswaldoreigi n. comb. from the 
type-locality of Gilena 2 (Table 1). The A/L index of Mi. tornensis 
is similar to the two species of Manchenomys n. gen. (Table 3). 
The B/W index is similar to Ma. orcensis n. gen., n. sp., although 
smaller than Ma. oswaldoreigi n. comb. The main difference lies 
in the C/W index, which is considerably lower in Mi. tornensis. 
Mi. tornensis has been proposed as the ancestor of the arhizodont 
arvicolids of the genus Allophaiomys (Rabeder 1986; however, see 
Garapich & Nadachowski 1996 for a different view), and this 
may have been also the case for Manchenomys n. gen. However, 
currently this question remains unanswered.

At Barranco de los Conejos, Ma. oswaldoreigi n. comb. 
is associated with two other arvicolids, Orcemys giberti and 
Tibericola vandermeuleni (Agustí, 1991) (Agustí et al. 2013; 
Martin 2014; Martin et al. 2018), which both have achieved 
an arhizodont, superhypsodont stage independently: Tibericola 
originates most probably from an eastern population of Allo-
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fig. 5. — Scatter diagrams for the m1 of Manchenomys orcensis n. gen., n. sp. 
from Fuente Nueva 3 and Quibas, and Manchenomys oswaldoreigi n. comb. 
from Gilena 2. A, Length–width scatter plot; B, B/W–C/W index scatter plot; 
C, Length–A/L index scatter plot. Abbreviations: FN, Fuente Nueva; QC, Quibas-
Cueva; QG, Quibas-Gruta; QS, Quibas-Sima.
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table 3. — A/L, B/W and C/W indices for the m1 of Manchenomys orcensis n. gen., n. sp. (Fuente Nueva 3 and Quibas; this work); Manchenomys 
o swaldoreigi n. comb. (Gilena 2; Agustí et al. 1993a); Mimomys tornensis Janossy & Van der Meulen, 1975 (Almenara-Casablanca 1; this work); Allophaiomys 
deucalion (Kretzoi, 1969) (Villany 5; Van der Meulen 1974); Allophaiomys pliocaenicus (Kormos, 1933) (Betfia 2; Van der Meulen 1974); Allophaiomys ruffoi 
(Pasa, 1947) (Venta Micena 1; Agustí 1991). Abbreviations: ACS, Almenara-Casablanca; FN, Fuente Nueva; N, number of specimens; QC, Quibas-Cueva; 
QG, Quibas-Gruta; QS, Quibas-Sima; VM, Venta Micena.

A/L B/W C/W
Locality Min. Mean Max. Min. Mean Max. Min. Mean Max. N
ACS-1 36.0 38.0 41.0 25.0 28.0 33.0 10.0 15.0 19.0 3
Gilena 2 36.1 38.5 40.9 29.0 35.2 43.0 15.5 22.6 30.0 11
FN 3-3 34.2 38.5 42.4 20.0 24.5 27.1 19.2 24.5 28.9 3
FN 3-4 – 37.7 – – 27.6 – – 20.7 – 1
FN 3-5 31.9 36.6 42.7 17.7 29.1 48.1 14.3 22.3 27.0 16
FN 3-6 – 23.5 – 22.4 25.2 28.1 19.0 21.2 23.5 2
QC 4-5 29.9 34.4 42.6 22.3 29.3 39.3 15.6 22.6 31.5 12
QG-1 37.8 40.1 42.5 24.2 25.3 26.4 20.6 20.9 21.1 2
QS-1 35.7 38.3 40.3 25.3 30.7 37.4 19.8 22.5 27.4 6
QS-3 36.9 39.9 43.7 16.7 23.4 26.1 19.8 20.7 21.9 5
QS-4 32.9 37.8 42.7 23.6 27.7 31.9 15.7 20.4 25.1 2
Villany 5 35.0 39.0 43.0 30.0 36.0 50.0 15.0 24.0 34.0 16
Betfia 2 40.0 43.0 48.0 8.0 25.0 35.0 15.0 24.0 30.0 96
VM 1 38.0 42.0 46.0 14.0 25.0 36.0 11.0 18.0 28.0 21

Guadix-Baza Basin biozones
   (Agusti et al. 2015b;
    Piñero et al. 2018)
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fig. 6. — Biochronological distribution of Manchenomys n. gen. The localities marked with an asterisk are calibrated with paleomagnetic data (Oms et al. 
1994, 2000b; Gibert et al. 2006; Scott et al. 2007; Agustí et al. 2011, 2013; Piñero et al. 2020, 2022). The sites with presence of the new genus are in bold. 
GPTS (Geomagnetic Polarity Time Scale) shows Gauss, and four normal polarity intervals within Matuyama: subchrons Reunion (2.12-2.13 Ma); Oldu-
vai (1.94-1.78 Ma); Cobb Mountain (1.22-1.19 Ma); Jaramillo (1.07-0.99 Ma). Abbreviations: ACS, Almenara-Casablanca; BC, Barranco de los Conejos; 
BL, Barranco León; CB, Cortes de Baza; CM, Cañada de Murcia; Fc, Fuentecica; FN, Fuente Nueva; O, Orce; QC, Quibas-Cueva; QG, Quibas-Gruta; 
QS, Quibas-Sima; VM, Venta Micena.
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phaiomys, Orcemys from the endemic Iberian species Mimomys 
medasensis Michaux, 1971 and Manchenomys n. gen. possibly 
from local populations of Mimomys tornensis. Outside Spain, 
in a similar and almost coeval process the loss of roots led to 
the first representatives of Allophaiomys (A. deucalion), most 
probably from Mimomys tornensis (Rabeder 1981, 1986). 
Root loss has been explained on the basis of a paedomorphic 
heterochronic process consisting of the retention of a juvenile 
stage (when roots are still not formed) in adult stages (that 
is, the sinuous line never closes and therefore the roots never 
start to develop; Agustí et al. 1993a). After the early-middle 
Pleistocene transition, arhizodonty was the common condi-
tion in most arvicolid lineages.

Development of ever-growing, superhypsodont molars has 
usually been explained in terms of adaptation to a diet based 
on grasses (Martin 1984; Janis 1988; Piperno 1988). How-
ever, in small voles an alternative explanation is also possible, 
development of ever-growing molars being a consequence of 
adaptation to a fossorial behaviour (Maul et al. 2014). In these 
voles, use of incisors for burrowing leads to strong abrasion of 
teeth because of the high amount of grit present during chew-
ing (Janis 1988; Martin 1993). Development of ever-growing 
molars would have been an adaptive response to the high 
abrasion rates associated with a fossorial way of life. Therefore, 
root loss in Manchenomys n. gen. teeth is possibly linked to a 
subterranean life, in relation with the strong glacial pulses that 
are recorded at about 1.8 Ma. This interpretation is consistent 
with the joint presence of Manchenomys n. gen. and two other 
superhypsodont arvicolid species at Barranco de los Conejos.

CONCLUSIONS

Manchenomys n. gen. is defined as an arhizodont vole lineage 
(although occasionally roots can develop in the lower m3) which 
ranges from c. 1.8 Ma (post-Olduvai geomagnetic subchron) 
to 0.99 Ma (Jaramillo geomagnetic subchron). Its first repre-
sentatives, belonging to the species Ma. oswaldoreigi n. comb., 
are recorded at a number of sites in the Guadix-Baza Basin 
(Barranco de los Conejos, Cortes de Baza 1, Fuentecica 5). 
Ma. oswaldoreigi n. comb. possibly derives from a local Iberian 
population of the species Mi. tornensis. Manchenomys n. gen. is 
absent in the levels with Allophaiomys ruffoi from the Guadix-
Baza Basin, between 1.6-1.4 Ma, but reappears in the late early 
Pleistocene levels of Fuente Nueva 3 and Barranco Léon D, 
represented by Ma. orcensis n. gen., n. sp., associated with the 
first evidence of hominin peopling of western Europe. This 
species persists in the pre-Jaramillo and Jaramillo levels of the 
section of Quibas, at about 1 Ma, its last occurrence being 
recorded within this geomagnetic subchron.
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